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Foreword

The 17th International Conference on Human-Computer Interaction, HCI International
2015, was held in Los Angeles, CA, USA, during 2–7 August 2015. The event
incorporated the 15 conferences/thematic areas listed on the following page.

A total of 4843 individuals from academia, research institutes, industry, and gov-
ernmental agencies from 73 countries submitted contributions, and 1462 papers and
246 posters 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 28-volume set of the
conference proceedings are listed on pages VII and VIII.

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 2015
conference.

This conference could 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 their outstanding efforts,
I would like to express my appreciation to the Communications Chair and Editor of
HCI International News, Dr. Abbas Moallem, and the Student Volunteer Chair, Prof.
Kim-Phuong L. Vu. Finally, for their dedicated contribution towards the smooth
organization of HCI International 2015, I would like to express my gratitude to Maria
Pitsoulaki and George Paparoulis, General Chair Assistants.

May 2015 Constantine Stephanidis
General Chair, HCI International 2015
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Program Board Chair: P.L. Patrick Rau, P.R. China

• Zhe Chen, P.R. China
• Yu-Liang Chi, Taiwan
• Paul L. Fu, USA
• Zhiyong Fu, P.R. China
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HCI International 2016

The 18th International Conference on Human-Computer Interaction, HCI International
2016, will be held jointly with the affiliated conferences in Toronto, Canada, at the
Westin Harbour Castle Hotel, 17–22 July 2016. 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 will be available on the conference website:
http://2016.hci.international/.

General Chair
Prof. Constantine Stephanidis
University of Crete and ICS-FORTH
Heraklion, Crete, Greece
Email: general_chair@hcii2016.org

http://2016.hci.international/ 
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Abstract. Many developing countries lack culturally appropriate design
guidelines to inform the development of m-learning applications suitable for
local use. This study presents the findings from a heuristic evaluation by aca-
demics and students at public universities in Malaysia for three locally produced
mobile learning applications. The local cultural content and aesthetic values of
the applications found a high level of acceptance with the participants. As a
result, four principles were identified to support the design of culturally
appropriate interfaces for mobile learning applications for the Malaysian con-
text. These were: suitable local cultural content; aesthetic value according to
local culture, including appropriate choice of color, and traditional designs and
motifs derived largely from local flora and fauna; local language or bilingual
communication; and local philosophical values embedded in the content and
design.

Keywords: Culturally appropriate interface design � Mobile learning �
Usability

1 Introduction

According to Hussin (2011), students at Malaysian universities are ready for mobile
learning (m-learning) due to their high rate of ownership of mobile devices. However,
to date, there are no national policies on m-learning in Malaysia (So, 2012). In
developing countries, such as Malaysia, there is a lack of local content for use in
m-learning and a shortage of local digital multimedia learning resources, including
local online resources that students might access from their mobile devices (So, 2012).
The dominance of mobile content and applications (“apps”) from overseas, particularly
from English-speaking countries, such as the USA and the UK, contributes to this
situation. Faced with this competition and given the relatively small market in which
Malaysian mobile developers are operating, there is little financial incentive for the
production of content for mobile use for m-learning, either generally or specifically
(Ariffin, 2014). In addition, there is a lack of culturally appropriate design guidelines
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to inform developers who might wish to create m-learning content and applications for
local use. Meanwhile, Kukulska-Hulme (2008) notes that usability issues have often
been ignored in m-learning, while Sharples, Taylor and Vavoula (2007) emphasize the
significance of usability in improving m-learning effectiveness. Having user interfaces
for m-learning purposes designed with local culture in mind can facilitate learning by
representing students’ own cultural values and engender a greater sense of belonging
(Young, 2008). In the same way that students are more motivated when elements of
their own culture are included in traditional learning materials (Abdullah & Chandran,
2009), local culture can motivate students in m-learning. Studies have been conducted
for implementing African American and American Indian (Eglash et al., 2006), and
Chinese culture (Sun, 2012) for a culturally appropriate technology design. However,
this study focuses on a culturally appropriate design that can reduce the usability
challenges for students employing new mobile applications in Malaysia with the
inclusion of the Malay culture.

This paper reports on an investigation of a culturally appropriate interface design
for m-learning applications for use in public educational institutions in Malaysia.
Despite the cultural plurality of Malaysia, many aspects of culture are shared by all
ethnic groups in the country; for example, everyone learns the national language,
Bahasa Malaysia, and Islam is the national religion, and, thus, informs government
policy on behavioral norms for digital content (SKMM Guidelines, 2012). In order to
develop the principles of culturally appropriate interface designs, academics and stu-
dents at two public universities were asked to take part in a heuristic evaluation of three
Malaysian m-learning applications, during and after which they provided their per-
spectives on culturally appropriate designs and usability. The tool for obtaining their
input and stimulating discussion on this issue was a set of usability principles or
heuristics based largely on those of Nielsen (Nielsen, 1993; Nielsen, & Mack, 1994),
and the mobile adaptations of Nielsen by Bertini, Gabrielli and Kimani (2006), but with
the addition of Malay cultural dimensions.

This research does not focus on classifying cultures using the abstract dimensions
that are widely used by Hofstede (1984). Hofstede’s dimensions focus on the hidden
parts of a culture, and, therefore, are not suitable for cultural analysis or “the inspection
of the tangible artefacts produced by that culture” (Jones & Marsden, 2006, p. 324).
Thus, this research proposes and applies a pragmatic approach (Ariffin, 2011) for
evaluating the tangible products, such as the m-learning application’s user interface for
culturally appropriate design principles for the Malaysian context.

We begin by presenting the literature on the role of culture in the usability of
m-learning applications, especially in the Malaysian context. A description of our
research methods outlines the procedure for the heuristic evaluation by academics and
students, and the interviews and focus group discussions that followed. The results of
the research include insights into those aspects of Malaysian culture that are perceived
by users to be important in the design of m-learning applications, centering around four
principles: suitable local cultural content, aesthetic value according to local culture,
local language or bilingual communication, and local philosophical values. It is hoped
that the understanding developed through this process will lead to the production of

4 S.A. Ariffin and L.E. Dyson



better m-learning resources for Malaysian students and stimulate other countries to
develop their own guidelines that are appropriate to their own cultures. Most impor-
tantly, we believe that this research will stimulate more discussion of the significant
role of culture in human computer interaction, and, specifically, in interface design for
m-learning.

1.1 Culture and the Usability of Malaysian M-Learning Applications

Nielsen (1990, p. 39) emphasizes the importance of culture in interface design and the
resulting lack of transferability of usability testing from one culture to another. Yeo
(1996) stresses the need for cultural considerations of user interfaces for Asian cultures.
Specifically, in the Malaysian context, Yeo et al. (2011) indicate that there is a lack of
research in the area of interface usability and local culture. Existing usability design
guidelines, such as those of Nielsen (1993), do not consider cultural aspects. The
importance of culture applies equally to the design of user interfaces for m-learning.
Young (2008) highlights one of the important challenges for m-learning as coming
from the lack of guidelines for acknowledging local culture in the design of m-learning
applications. The inclusion of cultural differences in the design of mobile user inter-
faces is for the benefit of m-learning application users, such as students and teachers.
One of the few studies undertaken in Malaysia is that of Seong (2006), which focuses
on the design of a Malaysian m-learning portal. The study proposes usability guidelines
for a web portal to facilitate learning using mobile phones. The guidelines cover user
analysis, interaction and m-learning interface design. He highlights nationality and
language as part of the user analysis but provides no further details on how these might
be incorporated. Neither does his study provide information on culturally appropriate
design guidelines specifically for the Malay culture. The 1Malaysia studies by Zaibon
and Shiratuddin (2010), though culturally focused, dealt with intercultural issues of the
Malays, Chinese and Indians rather than Malay cultural appropriateness. In fact, there
have been limited qualitative studies of m-learning that focus solely on Malay cultural
appropriateness in the Malaysian context.

The cultural design principles are largely inspired by the national cultural policy
and Malay cultural literature, which, in the Malaysian context, pertains to Bahasa
Malaysia (local language), Malay and Islamic philosophical values, local aesthetic
elements (e.g. local motifs from flora and fauna; and local color preferences), and local
cultural content (e.g. art and craft traditions).

• Local Language (Bahasa Malaysia). Language plays an important role in the
Malay society (Mastor, Jin, & Cooper, 2000). Bahasa Malaysia is the official lan-
guage, and, together with English, is widely spoken, whether in formal educational
institutions, such as universities, or outside of these institutions. Therefore, for
m-learning applications, Bahasa Malaysia, or bilingual Bahasa Malaysia and
English, represent the obvious languages of choice wherever titles, captions, spoken
language, etc. are needed. Linked to Bahasa Malaysia is Jawi, an old writing script
for the Malay language based on the Arabic script, which dates back to the
fifteenth-century (Diah, Ismail, Hami, & Ahmad, 2011). Although it has been
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replaced by the Western alphabet in most practical situations, it is still studied and
used in Malaysia.

• Local Philosophy (Malay and Islamic). The Malay philosophy of life is related to
nature and Islamic philosophy (Hussin, 2010; Jamal, 1992; Mastor, Jin, & Cooper,
2000). This includes the Malay attitudes and moral values embedded in m-learning
applications. Local moral values are reflected in the Content Code of the Malaysian
Communications and Multimedia Commission (SKMM Guidelines, 2012), which
specifies the content to be avoided, such as content that is indecent, obscene,
violent, menacing, contains offensive language, makes false claims, is unsafe for
children, or which neglects family values. The Content Code applies to any digital
content developed locally, and thus, includes Malaysian m-learning applications.
Thus, m-learning applications need to portray characters in a dignified way, and
avoid bad language and violence, which might be imitated by children.

• Local Aesthetic Values (Flora and Fauna) and local colors (from Nature). The
Malay culture is closely related to nature, in as much as the country has its own
distinctive flora and fauna. Most of the environmental elements, even people’s
lifestyle in the “kampongs” or villages, influence the Malay local art and design.
This includes plants and flowers, as well as the philosophy that lies beneath. For
example, the motifs and designs in Malay culture are reflected in the design of
traditional clothes made from Batik and Songket textiles (Bahauddin & Abdullah,
2003; Hussin, 2010; Ismail, 2010; Jamal, 1992; Jamil, Sembok, & Bakar, 2012). In
Malaysian Batik, the motifs and designs are derived from the flora and the universe,
instead of from animals and human figures, the representation of which is dis-
couraged by the Islamic religion (Hussin, 2010). On the other hand, colors also
influence the life of the Malay people, for example, black represents bad luck, white
represents purity and yellow represents royalty. The Malay usage of color is rarely
bright unless it is used for festivals, such as “Aidilfitri” at the end of Ramadan or for
weddings. Local aesthetic values must fit with local philosophical values (Malay
and Islamic).

• Local Cultural Content. The Malay culture highlights the importance of art and
craft. Typical examples include woodcraft, musical instruments and textiles like
Batik (patterned cloth produced by a process of waxing and dying) and Songket
(gold and silver hand-woven brocades) (Asiapac Editorial, 2010; Bahauddin &
Abdullah, 2003). Malay crafts are inextricably linked to Malay aesthetics and
philosophical values, representing the Malay people’s attitudes: tolerance of one
another, and, despite their differences, respect for everyone living in the community,
(Ahmadi, 2004). For example, woodcraft includes concepts, such as “growing from
a source”, “growing without piercing a friend”, “climbing without clinging to a
rival”, and “intertwining with grace and friendliness” (Ahmadi, 2004, p. 67;
Othman, 2005, p. 102). The incorporation of these four elements of local culture
into the design of m-learning applications in the Malaysian context would appear to
be one way of ensuring culturally appropriate interfaces.
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2 Research Methods

The academics and students who took part in this study came from the Faculties of
Music and Performing Arts, Art and Design, Technical and Vocational Education,
Education and Human Development, Human Sciences, Computing and Creative
Industries, Management and Economics, and Science and Mathematics at two public
Malaysian universities. Firstly, three Malaysian m-learning applications were chosen
for a heuristic evaluation. The applications focused on learning about three of the
traditional forms of Malaysian culture described above: Batik, Songket and Jawi. The
language used in the applications was mostly English. The number of participants was
as follows: 10 academics and 51 students evaluated the Batik application; 10 academics
and 46 students evaluated the Songket application; and 9 academics and 39 students
evaluated the Jawi application. The applications were evaluated on mobile phones
provided by the researchers, which included a variety of devices with large screen
formats operating on Windows, Android and Symbian operating systems. The duration
of the evaluation lasted about 15 to 30 min for each participant, with academics
undertaking their evaluation individually, and two or three students undertaking their
evaluations simultaneously, but with one phone per participant. During the evaluations,
one of the researchers acted as an observer and assisted the participants if they were
having trouble using the mobile applications, for example, if they did not know how to
start the application. The participants responded to a series of statements based on
heuristic principles, rating each according to a 5-point Likert scale. This provided an
overall quantitative measure of how the applications measured up against the usability
criteria. In addition, there were two open-ended questions: What are the advantages of
the mobile applications? And, what can be improved through these applications? The
answers to these two questions provided qualitative data and rich insights into the
views of the participants on the usability of the applications, particularly with respect to
their cultural appropriateness.

A battery of statements was devised using principles modified from the Nielsen
Heuristic Evaluation User Interface Design Guidelines (Nielsen & Mack, 1994), as
adapted by Bertini et al. (2006) to mobile applications. A summative evaluation was
undertaken since the applications were all finished products (Nielsen, 1993). The
statements probed the views of the participants concerning accessibility, consistency,
good ergonomic and minimalist user interface design, readability and ease of recall,
efficiency and flexibility, and realistic error management. The first heuristic of Nielsen
and Mack (1994), and Bertini et al. (2006) – “visibility of system status” – was
replaced by accessibility as this was believed to be more important in m-learning:
“Before students can engage in any m-learning activity, they must be able to effectively
access and interact” with the mobile application on the device (Rainger, 2005, p. 58).
In addition, the evaluation was extended with heuristics about the Malay culture:
suitable local cultural content, and aesthetic value according to the local culture. The
heuristic “suitable local cultural content” was adapted from the second heuristic of
Nielsen and Mack (1994), and Bertini et al. (2006) – “match between system and the
real world” – following the principle that “The system should speak the user’s lan-
guage” (Nielsen & Mack, 1994, p. 13). In the Malaysian context, this was interpreted
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to mean that the cultural content should be familiar to students at Malaysian public
universities, who are predominantly from a Malay background. The heuristic “aesthetic
value according to the local culture” was adapted from Bertini et al.’s (2006) “aes-
thetics, privacy and social conventions” in which our adaptation takes into account
local cultural aesthetic preferences, for example, colors and visual elements.

Following the heuristic evaluation, the opinions of the participants concerning
culturally appropriate user interface design for m-learning applications were collected
via interviews and focus groups. Fifteen academics were involved in individual
semi-structured interviews, and 127, mostly Malay students, took part in 15 focus
groups. Focus group discussions were selected as an appropriate method for data
collection from the students, as Malaysian students are more responsive when they
discuss in groups, rather than being asked questions individually. The interviews and
focus groups were part of a wider study to gain an understanding of academic and
student perspectives towards m-learning, particularly in the context of local culture.
The researcher’s methodology in examining the data from the interviews and focus
groups discussions was through thematic analysis (Braun & Clarke 2006). The
researcher handled, gathered and arranged the data by utilizing NVivo.

2.1 Results of the Heuristic Evaluation

We present the participants’ responses to all the user interface design principles since
they have a bearing on how Malaysian m-learning applications should be designed.
However, the two principles that focus on local cultural content and aesthetic values are
the most interesting from a cultural point of view. The rankings for each statement for
both academics and students have been averaged to provide an overall evaluation of
whether or not the participants agree with the statements. It can be seen that, on
average, the participants ranked the three applications highly, including the cultural
heuristics regarding local content and local aesthetic value. The greatest problems were
experienced with touch screen interaction, navigation and error management, never-
theless, even these scored only slightly below 4.0 on the Likert scale of 1-5. The
aesthetics of the audio files associated with the applications received the lowest ranking
of the cultural heuristics, scoring 3.92 for the Batik and 3.89 for the Songket appli-
cations (Ariffin, 2014).

Good Ergonomic and Minimalist User Interface Design. Apart from some issues
with the design of the mobile phones on which the applications were being tested, the
participants responded well to the applications from the point of view of ergonomic and
minimalist design. The interface of the Batik application, in particular, was viewed as
simple, easy to understand, and brief but informative.

Readability and Ease of Recall. The participants wanted a readable user interface, but,
by contrast, most encountered difficulties. However, one academic noted that “The
Batik pictures look real. The interface is readable”, all other academics concurred with
“a need to enlarge the size of the visual, which is small and it needs to be clearer.”
Likewise, students requested “that the text be enlarged for Batik and Songket local
mobile applications … The Jawi mobile application needs to increase the size of the
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text … The buttons and hyperlinks should be more visible.” From this evaluation, the
importance of the readability of m-learning applications is emphasized.

Efficiency and Flexibility. Academics indicated that they wanted efficiency when
using the m-learning applications. They wanted a mobile application that was fast to
access for immediate use. However, most academics commented on having difficulty
with slow speeds using the applications: comments included “The application should
be faster for the Batik and Songket applications”; “The Songket application has
problems with exiting because it is very slow.” Students also had issues with the speed
of using the m-learning applications.

Realistic Error Management. Both academics and students voiced their concerns
over the lack of a ‘Help’ function for providing users with instructions on how to utilize
the applications. Students noted that the Batik application “can be improved by having
clear information with pictures as instructions.” In addition, the greatest impact on
usability was with the Jawi application: “With the Jawi mobile application, the only
drawback is that there is no help or instruction on how to play the games”. Because of
the lack of a Help function, or, as one academic suggested “the use of icons and
symbols embedded into the Jawi application”, most users did not know how to use it
properly.

Suitable Local Cultural Content. The academics and students agreed that the
m-learning application content was mostly suitable to the local culture. In addition,
they found that the local content was useful and informative for learning about the
Malay culture. On the other hand, both groups demanded greater availability of mobile
applications with local content, and greater and more detailed cultural content in the
three applications that were tested. One issue noted by a number of students, but
overlooked by the academics, was the issue of the Malay language. All three appli-
cations were in the English language, apart from odd words like ‘batik’ and some terms
for particular motifs or patterns. Students expressed a wish for the applications to be
created “in our local Malay language too.” However, one academic noted how the Jawi
application answered a need for representation of the local language, not so much as a
means of communication, but as an icon of Malay culture: “For me Jawi portrays an
example of Islam identity”.

Aesthetic Value according to the Local Culture. The participants responded fairly
positively to the aesthetic values of the m-learning application interfaces, particularly
with respect to the Batik application and Jawi software, which were seen to be in
accord with local culture: “… beautiful graphics design color.” These findings indicate
the importance for the user interface of the m-learning applications used in Malaysia to
comply with the aesthetic values that have their roots in local culture.

2.2 Results of the Academic Interviews and Student Focus Groups

Following the heuristic evaluation, academics were interviewed and focus groups
conducted to gain their perspectives on an appropriate user interface design for
m-learning applications. Many academics cited general usability principles that had
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nothing to do with culture. For example, ease of use, speed and efficiency were all
priorities, with some academics quoting their BlackBerry, iPhone or tablet PC as being
efficient for achieving their tasks or for their students to use. For several academics, the
simplicity of presentation of local content was important, as mobile content that was
dense with images could be difficult to view. The themes generated are: Need more
local content, help to facilitate learning local culture better, mobile application limi-
tations, potential for incorporating local philosophical values, local aesthetic values in
design, and fusion of new ideas.

Need More Local Content. Academics worry about how ‘overseas’ cultures, such as
the USA, have influenced the minds of the younger generation, such as students. One
of them pointed out that the younger generation idolized overseas content, such as from
‘Disney’ cartoons compared to their own local cultural heritage icon story: “There is so
much Western content, such as embedded characters of ‘Snow White’ and all other
sorts of Disney cartoons.” Students expressed a desire for applications that conveyed
their own culture, complaining about the predominance of applications from over-
seas:“… Why do we not have an application for our own culture on mobile phones?”

Help to Facilitate Learning Local Culture Better. However, there were also aca-
demics who valued the fact that the cultural content from the mobile applications could
improve the learning of their students: “From the mobile application we can study the
relation between motifs in Batik now with motifs from crafts in the Stone Age…” The
m-learning applications were rated very highly. Typical comments from academics
include: “I like the Batik and Songket applications for learning. The Jawi application
also facilitates the learning process and is a fun learning culture source.” Students
noted that m-learning was an ideal way of learning about their culture, including the
diverse cultures that make up the states of Malaysia: “We hope there will be mobile
application software available for other states.” The students also rated the applica-
tions very highly from an educational and usability point of view and obviously found
them very engaging: “The Batik application is interesting and easy to understand for
the students. The Songket application can introduce the motifs that are rarely seen.”

Mobile Application Limitations. On the other hand, one academic noted the limita-
tions of conveying local content via mobile applications: “It is a good start for
learners.” One student suggested that the applications should be brief with simple
information and interactivity, such as a combination of information and games:
“combine the concept of Jawi games, and information of the Batik apps…”

Local Philosophical Values. A number of academics also appreciated the potential for
Malay philosophical values to be embedded with local design motifs in mobile
application interfaces. They saw this as adding local aesthetic value and reflecting the
local cultural identity. One interviewee highlighted that Japanese people are proud of
their own local design motifs that are widely utilized in their lives, including mobile
applications. Another academic preferred local colors, which reflected the Malay cul-
ture instead of adopting those from other cultures, and saw the possibility of trans-
ferring local design elements used on local artefacts to the mobile application user
interface: “…promote our own Batik”.
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Local Aesthetic Values in Design. In addition, academics noted the relation between
learning content and the aesthetic design in which that content was embedded, and that
learning is much more interesting using a mobile application because of this: “The
visuals in Batik and Songket applications are very beautiful.” However, there were
many negative comments about color from both academics and students. Although
some liked the Songket application and found its interface aesthetically pleasing, it also
incurred the most negative comments: “…looks dull …has less of a chance to attract
the kids… orange looks ‘Indianish’.” Many students in the focus groups expressed a
desire for the use of local motifs, designs and colors in the user interfaces of mobile
applications. Batik motifs were specifically mentioned. In addition, designs derived
from local flora and fauna were particularly popular, and brown and green were seen as
culturally appropriate colors because they were linked to the flora and fauna.

Fusion of New Ideas. An academic preferred more vibrant colours, as this could attract
learners to use the mobile application: “Use brighter colour, such as red, black and orange
for Islamic applications.” However, some students preferred more vibrant colours, and
saw these as a way of enhancing local cultural elements by creating a fusion of new ideas
with traditional design: “User Interface must be vibrant to attract the attention.”

3 Discussion

This exploration of a culturally appropriate interface design for m-learning in Malaysia
has demonstrated that in the opinion of our participants, culture is a consideration that
must be taken into account when designing m-learning applications. Both academics and
students responded very positively to the inclusion of local cultural content and to the
Malay aesthetic values used on the application interfaces, such as color and traditional
designs and motifs. This was seen as motivating for students’ learning and a way of
engaging them in their studies. Malay and Islamic philosophical values, on the other
hand, were seen as being embedded in the local content and aesthetic values, and were
less often mentioned as a separate entity. However, they are part of the Content Code to
which all mobile developers in Malaysia must adhere (SKMM Guidelines, 2012).

Language was one aspect of the interface design that students emphasized but
which our heuristics failed to highlight, despite its importance in Malaysian culture. It
is curious that all three applications, despite being developed in Malaysia, chose
English as their mode of communication, perhaps following the convention established
by the mobile content imported from overseas, which dominates the market. In addi-
tion, the use of a Jawi transcript, without having a Bahasa Malaysia translation in the
user interface instructions, could discourage novices who did not know how to read
Jawi. This study shows that language needs to be defined by a separate heuristic in
order to encourage developers to choose either the local language, Bahasa Malaysia, or
a bilingual interface. As a result of the findings of this research, we propose four
principles for a culturally appropriate interface design for m-learning applications for
the Malaysian context, in no specific order of importance: Suitable local cultural
content; Aesthetic value according to local culture; Local language or bilingual com-
munication; and local philosophical values embedded in content and design.
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We note that keeping to traditional cultural norms may not always be appropriate as
some participants expressed a desire for a fusion of the traditional with the modern,
which may be a way of attracting young people to m-learning. Further research is
needed on this point. However, our research also shows that it is insufficient to focus
solely on culture. General usability principles are also viewed as important, for
example, consistency, minimalist design, efficiency, flexibility and error management.
Failure with respect to these heuristics in the trial of the m-learning applications evoked
criticism from both academics and students. For example, the lack of a help function to
provide users with instructions on how to utilize the applications was of concern to
most participants, particularly with the Jawi game. The slow speed of the applications
also resulted in negative feedback with respect to the heuristic of efficiency. The
evaluation further shows that m-learning applications need to consider the smaller size
of the interface, particularly when mobile phones are the device being used. Thus, the
heuristic of readability included in the model by Bertini et al. (2006) has been dem-
onstrated to be extremely important; most academics and students voiced their concern
over the small size of text, images, buttons or hyperlinks for all three applications.
There is possibly a higher level of difficulty in achieving this with interfaces that
include Malay cultural content and aesthetics since many of the traditional designs and
motifs are highly intricate. This requires further investigation, which is beyond the
current study.

4 Conclusion

Overall, the m-learning applications were rated very highly by the academics and
students who took part in this study, as measured quantitatively by means of a Likert
scale as well as qualitatively by analyzing the comments of the participants. Moreover,
the cultural content and local aesthetics were widely appreciated. Even participants
who were not associated with cultural studies courses valued the way in which the
applications reflected local culture. M-learning applications that acknowledge local
culture may be a way of improving usability and keeping the Malaysian culture alive
and thus avoiding the pressure of the globalizing forces of overseas mobile content.

The study resulted in the identification of four principles for a culturally appropriate
design for m-learning applications in the Malaysian context: suitable local cultural
content; aesthetic value according to local culture, including appropriate choice of
color, and traditional designs and motifs; local language or bilingual communication;
and local philosophical values embedded in content and design. Further research is
needed to order the principles in this list according to their importance, and to validate
their impact on usability, even though the literature supports the view that culture has a
role in improving usability (Young, 2008). In addition, there is a need to investigate
further the interplay between the cultural factors and the more general usability prin-
ciples that this research confirms must be satisfied in order to produce application
interfaces that users find acceptable. It would also be of benefit to extend this work to
m-learning applications that incorporate cultural aspects but for which the main pur-
pose is not cultural learning. While acknowledging the limitations of the research, it is
expected that these findings will lead to a more culturally appropriate interface design
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for m-learning applications in Malaysia. It is also hoped that the principles put forward
here will form the basis for other countries, especially those in the developing world, to
develop guidelines to satisfy the requirements of their own cultural traditions.
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Abstract. Firstly, in the context of exercise, the current study explored the
effects of online social network and wearable devices in the enhancement of
Chinese females’ subjective well-being. An in situ 2*2 experiment design was
conducted. Result showed that online social network was significantly related to
positive affects. Wearable devices didn’t show significance due to problems of
accessibility. Secondly, this study explored the potential linguistic variables that
could predict Chinese females’ emotional well-being according to
exercise-based online tweets. Regression model was applied to explore the
relation between potential variables and participants’ self-reported emotional
states. Positive additional activities and number of likes were two important
variables that could be referred for further analysis.

Keywords: Exercise � Subjective well-being � Social network � Wearable
devices

1 Introduction

1.1 Enhancement of Subjective Well-Being

In recent years, exercise has become an important activity for Chinese people than ever
before. According to a national survey [1], more than 49 % of the population partic-
ipated in exercise, and the number is continuously rising. However, doing exercise for
women is often not as enjoyable as for men due to motivational difference. Men are
often driven by self-determined goals like competence, enjoyment and social interac-
tion, while women often endorse weight and body-related reasons for exercise [2, 3]. It
is reported that, under those external motivations, women experience body dissatis-
faction and poor emotional well-being [4]. The bad exercise experience is associated
with lack of autonomy and body dissatisfaction, making it difficult to fully benefit from
exercise.

On the other point of view, improving women’s exercise experience would help
them gain more from the activity. For example, research showed that higher enjoyment
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and mood enhancement could bring greater body satisfaction and self-esteem [5], and
contribute to exercise adherence [6]. Therefore, to help enhance the cognitive level of
exercise experience is crucial for women to get involved in the activity.

Subjective well-being (SWB) represents the self-perceived level of enjoyment
based on two measurements: emotions and satisfaction with life. [7]. Two solutions
were examined to improve SWB of exercise: online social network and wearable
devices. Exploring their effects forms the first contribution of the present study.

Chinese females tend to express their experiences on social network sites (SNSs)
after exercise. SNSs give them a platform for self-disclosure and communication. It is
shown that these two functions of SNSs have positive effects on well-being. For
example, study showed that the amount of self-disclosure on SNSs was positively
related to affective balance and satisfaction with life [8]. Positive feedback from SNSs
friends helped enhance self-presented SWB and psychological well-being through
social support [9]. Moreover, SNSs remind users of their social connections and
increase their self-esteem [10], which in turn, have positive effect on well-being.

Wearable devices have developed rapidly in China and exercise monitoring is the
most important usage for customers. Some kinds of wearable devices can track
physiological parameters (e.g., burnt calories, number of steps, distances) and provide
performance feedback or exercise suggestions to users. Researches in this field now
focus mainly on wearable technologies and applications. Our goal is to see if wearable
devices have influences on SWB in the context of exercise.

1.2 Prediction of Emotional Well-Being

For some health-related organizations or companies, they show great interests in the
general conditions of public exercise, such as collective exercise performance, public
emotive trends, public opinions, etc. For example, government may be interested in the
opinions towards public exercise facilities or wearable devices companies may concern
users’ emotional reaction of certain coaching plans. With the intervention of online
social network, it is now possible for them to access exercise participants’ emotional
feedback based on online tweets.

Sentiment analysis is often used to evaluate users’ opinion or affective state.
Researchers have successfully showed the consistency of collective online sentiment
and real-life contextual information [11, 12] Due to technological challenges, sentiment
analysis now mainly focused on emotional words. For example, Dodds [13] looked at
variation in emotional used in tweets and Facebook.

In the present study, we concentrate on the potential linguistic variables in online
tweets, give a more complete linguistic analysis to the text than emotional words alone
provide. Instead of mining millions of tweets by program, linguistic variables was
manually recognized and classified by researchers in a small sample size. We con-
sidered that firstly, for some contextual linguistic variables, it was really challenging to
find an effective way to implement the AI program and secondly, our goal here was not
to try all possible candidate variables, but explore the potential variables that have not
been tested ever, to better understand the components that contribute to the prediction.
That was the second contribution of the study.
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The results would be helpful to further sentiment analysis job when we seek for
more independent variables to analyze the tweets of exercise.

2 Methodology

An in situ assessment was conducted to evaluate the main effects of online social
network and wearable devices in the enhancement of subjective well-being. Online
tweets were collected for the phase of sentiment analysis.

2.1 Participants

Twenty-eight Chinese female students from Tsinghua University participated in the
experiment. Participants ranged in age from 19 to 26. Nearly 18 % exercise less than
30 min/week, 71 % between 30 min/week and 90 min/week, and 11 % exercise more
than 90 min/week. All of them use SNS. 50 % use it more than 1 h/day, 14 % less than
0.5 h/day. Only 21 % of them have the experience of using a wearable device.

2.2 Measurement

Positive/Negative Affects Schedule [14] is a 12-item scale that is used to assess par-
ticipants’ emotional states. Six items represent the positive affect (pleasure, affection,
joy, gratefulness, cheer, pride) and the other 6 items represent the negative affect
(anger, shame, envy, anxiety, compunction, sadness).

The Satisfaction with Life Scale (SWLS) is a 5-item scale that was used to evaluate
participants’ cognitive judgment of satisfaction of life [15]. Both of the two schedules
were answered on a 7-scale Likert form.

2.3 Procedure

All participants were asked to do the recommended level of exercise: jogging in the
gymnasium no less than 30 min per time, 3 times per week and 3 weeks during a
month. They were divided into 4 groups: with/without wearable devices and
with/without online sharing. Participants in online sharing groups were asked to
publish an online tweet on Wechat, currently the most popular SNS in China, in the
context of exercise. It could be pure text, or text with emoticon, or with pictures, etc.
Participants in wearing wearable device group were provided with Gudong’s smart
loop 2 and they were asked to use the device while doing exercise.

Self-reported emotional states were collected on the day when they did exercise.
Satisfaction with life was obtained by SWLS at the beginning and the end of the
experiment. Finally, participants were asked to take a 30 min interview individually
with researchers. The interviews aimed at figuring out how social network and wear-
able devices influenced their self-reproted SWB.
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2.4 Sentiment Analysis: Recognition of Potential Variables

The online tweets published in the experiment were collected and there were 99 val-
idate samples. 13 potential linguistic variables were defined as Number of
positive/negative emotional lexicons (The classification of the emotional words refers
to Hownet Sentiment Dictionary [16] ), Number of positive/negative emoticons,
Number of positive/negative physiological feeling lexicons, Number of exercise process
words, Number of positive/negative additional activities (topics, except exercise,
mentioned in the tweet), Number of exercise related pictures, Occurrence of self-
portrait picture, Number of likes, and Number of replies. The group of researchers
manually recognized all the variables. Multiple linear regression model was applied to
explore the relation between the variables and participants’ self-reported emotional
status.

3 Results

3.1 Main Effects of Online Social Network and Wearable Device

Descriptively, the level of positive affect (M = 25.366, SD = 2.027) was generally
higher than that of negative affect (M = 10.104, SD = 1.087). On average, the group of
social network sharing (M = 27.919, SD = 2.002) and using wearable device
(M = 26.119, SD = 2.179) both reported more positive emotions than control
group. However, wearable devices brought more negative emotion as well, which is not
as expected. Online sharing group (M = 28.071, SD = 2.784) reported higher level of
satisfaction with life than the control group (M = 25.964, SD = 4.359).

Two-way repeated ANOVA was conducted to examine the main effects of online
social network and wearable device for positive/negative affects and each emotional
state. Results showed that social network sharing had significant influence on positive
emotions such as pleasure (p = .015), joy (p = .034) and cheer (p = .033). Thus it was
significantly related to positive affects as a whole (p = .046). It had also significant
influence on satisfaction with life (p < .01). No significance was found for negative
emotions. For wearable devices, only anxiety showed significance (p = .042). Using
wearable devices tended to make users more anxious.

3.2 Regression Model of Sentiment Analysis

It was shown that the number of negative emotional lexicons was significantly related
to anger (p < .01), anxiety (p < .01), compunction (p = .025), and sadness (p < .01),
while no significance was reported to positive emotional lexicons. It was interesting to
note that number of positive emoticons was significantly related to anxiety (p = .012).
The more positive emoticons a young woman use, the more chance she may suffer
from anxiety.

The number of exercise process words was positively related to cheer (p = .027),
pride (p = .018), and it was negatively related to anxiety (p < .01).
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The number of positive additional activities was significantly related to all positive
emotions: pleasure (p = .022), affection (p = .019), joy (p = .032), gratefulness
(p < .01), cheer (p = .015), and pride (p = .038).

The number of likes showed significance to cheer (p < .01), gratefulness (p < .01),
pleasure (p = .038), and joy (p < .01).

4 Discussion

4.1 Effects of Online Social Network & Wearable Device

The use of social network is positively related to the enhancement of positive affects and
satisfaction with life. This result is consistent to existing conclusions as SNS is a platform
of self-disclosure. Actually, there are two different types: honest self-presentation and
positive self-presentation. Chinese females prefer the latter one because they try to
maintain a positive self-portrait. According to Kim’s path model [17], positive
self-presentation could directly influence well-being, which emphasizes the result. It also
explains that as Chinese females don’t often send negative emotional expressions, it is
difficult for them to relieve negative emotions through SNS.

Except for the enhancement of positive affects, the use of SNS helps to gain
positive feedback and strengthens the relatedness with others. This can become one of
the motivations of exercise. Intrinsic motivation based on social interaction is related to
exercise adherence and intentions, especially for women [18]. Information feeding is
another main function of SNS. It can make people stay motivated to exercise. Research
suggested that an exercise-based SNS would give a social-supportive environment to
encourage people to get involved in exercise [19].

Wearable devices showed no influence on positive affects and were significantly
related to anxiety. According to participants’ opinions reported in interviews, Davis’s
Technology Acceptance Model [20] could be useful to explain the results.

Perceived Ease of Use. The functionality of the device is not so user-friendly that
50 % of the participants reported that it was sometimes difficult to perform a task. The
inconvenience made users pay great efforts and led to a decrease in autonomy. Par-
ticipants felt unwilling to use it and it contributed little to the SWB.

Perceived Usefulness. Nearly 80 % of the participants reported that the tracking data
(steps, distances, brunt calories) did not mean much for them. All participants com-
plained that system errors existed while tracking data and they didn’t believe that
incorrect information would help them enhance exercise performance.

4.2 Prediction of Subjective Well-Being

The results of negative emotional lexicons were consistent to their polarity. As a
classical variable, emotional lexicon showed its effects in many researches of sentiment
analysis [13]. Positive emoticons were negatively related to gratefulness and pride,
positively related to anxiety. This is due to the fact that female users have added more
emotional dimensions in the expression of emoticon [21]. Participants reported that
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positive emoticons were used to express self-mockery in some cases. Unlike the direct
textual information as lexicons and emoticons, additional topics are difficult to be
recognized by algorithm. Results showed that the positive additional topic had sig-
nificant influence on all dimensions of positive affects.

Further job can be conducted to explore how the additional topics in tweets can be
identified, how the polarity of the topic can be judged and how it reveals users emo-
tional states. The number of likes had significant influence on positive affects because
of the fact that likes give a way to provide positive feedback in SNS and it brings social
support [9]. The number of replies is not significantly related to affects but as another
source of text, it can be analyzed as well.

5 Conclusion

Social networking would be an indispensable part of tomorrow’s exercise by improving
experience, providing social supports and information. However, wearable devices
today don’t show their effects as expected. Design of the functionality and the infor-
mation provided should be concerned to improve the accessibility.

Besides explored variables like lexicons and emoticons, positive additional activ-
ities and number of likes were found useful in the prediction of SWB. Further studies
can try to find new valuable predictors, such as punctuations, through the same
manually approach, and not necessarily in the context of exercise.
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Abstract. Major social networking sites (SNSs) are developed in the United
States, the country with the highest individualism score. Individualist cultural
values are therefore likely to be embedded in social media design. This study
aims to understand the consequence of collectivist cultural values on design
requirements for social media tools. The study used a co-design activity with the
value sensitive action-reflection model. Participants were international students
from collectivistic cultures who were enrolled at a large state university in the
United States. Inductive thematic analysis was applied to analyze themes from
design results. Four main themes emerged: media, cost, user-system interaction,
and interpersonal interaction. Then, design requirements informed by collec-
tivist cultural values were derived from the themes using theoretical thematic
analysis. Three main design requirements emerged: the need to support strong
relationship within group, the need to support narrow relationships, and the need
for continuous relationship maintenance.

Keywords: Cross-cultural � Social media � Social networking � Collectivist �
User experience

1 Introduction

International students are physically separated from their old friends and families.
Social networking sites (SNSs) are important tools for them in relationship mainte-
nance with families and friends in their home countries as well as new friends with
shared ethnicity [22, 24]. Based on data from the Institute of International Education, at
least 67.23 % of the entire international student population in the academic year
2013-2014 came from countries with collectivistic culture [10, 11]. However, SNSs
designed within individualist cultures are unlikely to support efficiently the interper-
sonal behaviors of international students from collectivistic countries [17]. Many
popular SNSs such as Facebook and Twitter were developed in the United States, the
country with the strongest individualistic culture [10]. The goal of this study was to
understand the consequence of collectivist cultural values on design requirements for
social media tools. The study aimed to improve further designs and developments of
social media tools by increasing the awareness of the dimension of culture.
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2 Relevant Literature

2.1 College Students’ Social Media Usage

International students have to move into a new country for their studies. A different
environmental culture and the physical separation from families and friends were found
to be two important causes of loneliness, especially in their first few months. This
loneliness resulted in psychosocial issues such as feelings of isolation, anxiety, and
confusion [22].

In order to address loneliness resulting from migration, studies have reported that
international students use SNSs. Students use SNSs to exchange information with other
international students from the same ethnic group or with family members and old
friends [22, 24]. Direct communication through SNSs provides the perception of a
close relationship between these groups and was found to reduce the students’ lone-
liness [3]. Managing and maintaining social capital using SNSs is one way to address
international students’ loneliness.

Social capital in the context of social media refers to the collection of information
and resources from other people in one’s network [5]. Putnam defines two types of
social capital based on relationships between people: bridging and bonding. People
gain social capital by “bridging” connections with acquaintances, while “bonding”
comes from close relationships such as friends and family. Bridging relationships result
in wide gain in social capital from a large group of people. On the other hand, people
maintain intimacy via bonding relationships [16].

According to [3, 18], college students use SNSs to acquire bridging social capital
and maintain distant relationships, or bonding social capital. Studies reported that
Facebook specifically was an important tool for U.S. students to maintain bonding
social capital [6, 23]. Facebook could be a good tool for international students as well
to maintain bonding social capital. However, it is possible that SNSs designed to
support individualist communication goals [13] might not be ideal for communication
among members of collectivistic cultures. How would SNSs design change if it were to
accommodate not only individualist, but also collectivist communication goals?

2.2 Conflict in Cultural Values in the Current SNSs

The individualist-collectivist characteristic of cultures is one of the dimensions proposed
by Hofstede in his characterization of world cultures. The individualist-collectivist
dimension refers to the strength of relationships among people in a culture. Individu-
alistic cultures have weak interpersonal relationships because personal achievement is
valued over the goal of the group. In contrast, collectivistic cultures have highly
cohesive relationships between people and the goal of the group is prioritized over that
of the individual [9, 10, 19]. Interpersonal relationships among collectivists are tighter
and narrower than those among individualists. The individualist-collectivist dimension
is the most popular dimension applied in cross-cultural design [19].

Individualists and collectivists adopt SNSs differently. One reason for the difference
is their goal in communication [13]. Members of individualistic cultures communicate
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with the goal to express personal ideas, while the intention of the collectivists’ words is
to maintain interpersonal relationships [13]. Accordingly, it is not surprising that the
two groups also have different behaviors in SNSs usage. For example, a lot of col-
lectivists used a picture of a toy or an animal as their avatar to represent themselves on
SNSs instead of their real picture, as individualists did [15].

From the perspective of SNSs developers, even if overall functions of the SNSs are
the same, there are details that the individualistic and collectivistic developers design
and implement differently. Marcus and Krishnamurthi pointed out that this difference
could be seen in the access to a person’s friend list on SNS. Making that list public is
considered an implementation of individualist values, whereas collectivist values that
are more relationship-oriented would restrict access to the friend list and other personal
information. [15]. A study on SNS users from collectivistic cultures who commonly
used both Facebook and Renren, a Chinese-developed SNS with the same functions as
Facebook, even found that the collectivists felt free to share content more on Renren
than Facebook. The collectivists applied some sharing features- picture tagging, link
sharing, and sharing others’ - significantly less on Facebook than on Renren. The
reason for more sharing was because Renren allowed sharing content with specific
groups, while Facebook sharing was to wider audiences [17].

The SNSs designed and developed by in individualistic cultures may not support
well the values of users from collectivistic cultures because individualist values are
embedded in the design. Anticoli and Toppano explained that designers always embed
their cultural values into their designs, intentionally or unintentionally [1]. Their cul-
ture’s values and attitudes influence designers’ way of thinking and mental models of
emotion expression. It is hard for designers to avoid the interference of values in design
[10, 19]. Identifying design requirements for SNS from collectivistic cultures can
provide specific insights on how interfaces could be altered to serve their truly inter-
national audiences. Co-design is a suitable method for exploring collectivist SNS users’
preferences due to the fact that it allows users to get involved in a design process as a
co-designer.

3 Methodology

This study applied co-design activities [20] with the value sensitive action-reflection
model [25] to collect qualitative data from SNS users from collectivistic cultures.
Co-design is a design method in the area of participatory design [20]. The main
characteristic of co-design is the involvement of users as a part of the design team. The
researcher plays a facilitator role to prepare, control, and communicate during the
design process [21].

The value sensitive action-reflection model is a framework that adds the consid-
eration of values to a co-design activity [25]. The model is an extension of co-design
and value-sensitive design. In addition to previous methods, the model adds more
consideration of human values, stakeholder and designer views, and as such is
appropriate for exploring cultural values in design.

24 K. Kitkhachonkunlaphat and M. Vorvoreanu



3.1 Participants

Six international students from collectivistic cultures participated in the co-design
activities [10]. They were all from countries whose national individualism score was
lower than 25, also known as intently collectivist. We conducted three co-design
sessions. Each session consisted of the facilitator and a pair of friends with the same
nationality, to ensure shared cultural and national experience between participants. The
pairs of participants had a certain level of familiarity with each other to enable dis-
cussions especially on the topic related to relationship maintenance with close friends
and family using SNSs.

The group of participants consisted of five graduate students and one visiting
scholar, two males and four females. The participants varied in background – two
English as second language students, one Educational Psychology student, two
Computer Graphics Technology students, and one Geotechnical Engineering visiting
scholar.

In term of nationality, two of the friend pairs were Chinese and one was Thai. Both
China and Thailand are countries with an equally low score of individualism, 20 out of
100. For comparison, the United States scores 91 on the individualism-collectivism
scale [10].

3.2 Environment

The facilitator hosted each co-design session in a quiet room where participants could
talk freely. The facilitator prepared materials including sketching paper, different color
pens, post-it notes of different sizes and colors, clips, tape, and scissors, for participants
to use during the co-design activity. There was a large table with space surrounding it
to enable movement. Consequently, each pair could easily grab tools to design and
share the developing design with the partner.

3.3 Co-Design Activity

There were three main parts in the activity - design activity, stakeholder prompt, and
designer prompt. The co-design activity started with the design activity by informing
participants of the design topic “Designing a dream social media tool.” The participants
were encouraged to design without the limitation of platform, type of devices, or
number of devices. The target users of the design were international students who are
studying in the United States. The designed social media tool aimed to help the target
users maintain relationship with the following groups: family members who are living
in the international students’ home countries and close friends who are living in the
international students’ home countries.

The participants were asked to list the expected key functions for their dream social
media tool. Then, they expanded key features for each listed key function. After that,
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the participant required to create low-fidelity prototyping of their design using materials
provided by the facilitator.

The second part of the co-design activity was the stakeholder prompt [25]. The
purpose of the prompt was to reconsider the design from the perspective of the
stakeholders. The facilitator randomly selected a user scenario from the collection, set
of generated scenarios with a situation reflecting the collectivistic culture that required
the use of the social media tool. The participants considered the scenario and were
encouraged to revise the design as needed. After that, the facilitator asked for the
explanation of how the person in the scenario could use the design.

The third step was the designer prompt [25]. The objective of the prompt was to
consider designer concepts using envisioning cards [7]. The cards were developed
using the concept of value criterion card [7]. The content on the cards contained
concepts from area of social media or collectivistic culture. For example, some of the
cards read, “Group Opinion: A lot of people with close relationships are using social
media to communicate with each other. Discussions to reach final conclusion for
something are common. Feature that well support group action and group decision
making will help to create great user experience.

Brainstorm to identify one or more design feature(s) to support group decision
making.”

“Situation Awareness: Knowing of what other people is doing is one of the
important benefits of social media. The information related to current situation of
people with close relationships leads to more meaningful interactions and great user
experience.

Brainstorm three design features that help users (international students) to know
the current situation of their friends and families living in their home country.”

The participants considered the concept on a randomly selected card. Then they
were encouraged to revise the design as needed. After that, the participants clarified
their design by answering the questions stated on the card.

3.4 Data Collection

The facilitator audio-recorded the conversations of all three co-design activities. During
each session, the facilitator encouraged participants to talk out loud. Participants were
encouraged to discuss their ideas, their experiences, and their expectations related to
SNSs. When the participants created their design, the facilitator asked for clarification
on unclear points in the design. The facilitator encouraged the participants to explain
the underlying reasons for their design decisions. The facilitator also repeated her
understanding to the participants to check if she understood correctly.

The duration of the co-design sessions ranged between 60 to 85 min with 225 min
of audio record time in total. The facilitator also collected artifacts including lists of key
functions, lists of key features, and finished low-fidelity prototypes, one of which is
illustrated in Fig. 1.
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3.5 Data Analysis

One of the authors transcribed the conversations from the design activities. Then, the
data including transcriptions, list of design functions, list of design features, and
low-fidelity prototypes were analyzed using inductive thematic analysis [2]. Thematic
analysis is a flexible analysis method, which allows the analysis across different types
of data.

Initial codes were merged into themes. Then, we analyzed the social media design
requirements from the themes and subthemes using theoretical thematic analysis [2]
informed by collectivist cultural values.

4 Results

Four main themes emerged from the data analysis - media, cost, user-system interac-
tion, and interpersonal interaction. The themes represent different dimensions of needs
that the collectivistic international students expected to see in social media tools. There
are also subthemes which are discussed in detail in this section.

4.1 Media

The media theme related to types of the media needed in social media tools for
collectivistic cultures. The participants expressed the desire to have multiple types of
media especially rich media including audio chat, video chat, group video chat, and
fragrance transmission. Video chat was highly mentioned to be used as the main media.
A group agreed that they did not need other communication functions if the video chat
would be available.

Fig. 1. Low-fidelity prototype from a co-design session
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Male: Right. I don’t need fancy functions. I only need to clearly see their face, clear
picture, and clear voice. Then, all problems are solved. [comments were edited for
minor grammar issues]

Even if rich media was mentioned frequently, basic text media was still required.
The participants needed written communication for situations such as communication
in noisy environments, sending secret information, sending detailed information, and
communication when both parties were not simultaneously available.

Female A: So, how will you communicate with your lawyer in public places?
Female B: Texts… Yeah… I know I have to still use it. Oh, I think text is still

necessary. They can leave me text if I am not available.

4.2 Cost

The cost theme presented the need for free or inexpensive services for social media
tools. Data transmission and software installation had to be free and easy, with no
additional hardware costs.

Female A: I think that the younger people will use the kind of thing like more fancy
technologies.

Female B: They don’t have to buy extra devices. They can download plug-ins to
their smartphones or any device that they have currently. They can download software
like….it’s an app… We can design an app.

4.3 User-System Interaction

The third theme describes the expected interaction between users and the imagined
social media tool. The participants highly recommended the use of voice command as
an alternative interaction. The participants would have liked the voice command to
support multiple languages - English, English with foreign accent, and multiple accents
of local languages.

Female A: How about we add the audio control? Like some old people… they can
not move like young people, even my parents. So they can say “call Female B’s name”,
and they can call me.

Male: Thai-English. The tool should be able to understand Thai-English accent.
(Laugh) Sometime it is too hard to understand the Thai-English accent.

Female: It also has to support different accents. China is big, and we have different
accents.

The system should be able to display text in both English and other alphabets. The
participants mentioned they would like to have a language switching function.
A translation function was required for communication with foreign relatives as well as
for uncommon English words. Handwriting was also needed as an alternative input
method.

The participants also focused on enabling easy interaction with the system for older
adults. In addition to the voice recognition function, the participants also needed a
smart system that could hide all technical details, so the elderly can operate it by
unassisted.
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Female: …or we have to have writing recognition for Chinese characters. My old
grandparents, they don’t know how to use Pinyin. (A phonetic system using to input
Chinese characters into electronic devices)

Female: So, how the grandparents can do it (setup a Skype call) without any
help. So, they can do it as many time as they want. Now my grandparents can only see
me only when my parents do it for them.

4.4 Interpersonal Interaction

The interpersonal interaction theme focuses on the interactions among users that were
expected to be supported by the dream social media tools. The major discussion was
about time management functions. The participants expected to communicate using
rich media such as video chat and audio chat; however, those media required both
parties to be available at the same time. Consequently, the problem was huge time
difference between countries. The participants needed the social media tools to consider
the schedules of both parties and suggest appropriate time slots to call. The participants
also wished to have a way to reject incoming rich media calls during the predefined
“Do not disturb” period. However, the participants mentioned that text messages
should be allowed during that period.

Female: …The point is we are busy. Time difference. When she wants to call me, I
am busy. When I want to call her, she is busy. So, when both of us are free, we don’t
know. She thinks I am busy. Maybe there is a calendar function. She inputs her
schedule. I input my schedule. The phone compounds the schedule automatically and
finds the time for us within a day that both of us are free. So, we can call each other.

The participants needed a function to display the other users’ status. The status
included their current activities as they appear in their schedule, local time of both
parties, and updated status acquired from other SNSs.

Female: So my time…my China time is like 8am. And the time in UK is like….
I don’t know. So, it shows that my grandkid is sleeping. It will be a picture of the boy
sleeping in bed. Here is the blanket cover him. Let’s say if my grandparents are not
blind but they cannot read. Let’s say they aren’t educated at all, they can understand
my kid is sleeping. I can’t call him now…. Like that.

A function to search for an existing friend was also required. The participants
would like to search and add known friends from the existing databases. Manual search
using real name as the keyword was preferable. The displayed friend list should pro-
vide at least the name and the picture of other users.

Social media tools should have clear boundaries between users with close rela-
tionship and other acquaintances. The participants divided people connected with them
online into multiple groups basing on interpersonal relationships. They expected to
treat and receive information from each group differently.

Female: Yeah, this one is the mail screen when you open it. This square (top left of
the designed screen) is for psychological need. I would like to relate to close friends
and family. This square (top right) is for career. It is related to me. This (top left) is for
relatedness. I would like to feel back up (supported) from friends and family. It is more
important than work.
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For privacy and access, the participants would like to have the authority to prevent
people from freely joining their group chat or group video chat as well as choices to
decline or accept invitations. The participants also needed options to accept or reject
media that are submitted to them before they can see the content inside.

5 Discussion

The researchers applied theoretical thematic analysis to the themes and subthemes that
emerged from the data using concepts of collectivistic culture. Theoretical thematic
analysis is the analysis method that allows researchers to analyze some specific aspect
of qualitative data using a predefined coding frame such as concepts [2]. Collectivistic
behavior in SNSs usage [4] was the coding frame used in our study. Three main design
requirements for development of social media tools with the consideration of collec-
tivistic culture were derived from the analysis.

First, social media tools have to support strong relationships within a group. The
relationships among people in collectivistic cultures are often tighter than those in
individualistic cultures. The media theme suggested that collectivists needed multiple
types of media, especially video chat. Those media usually require synchronous
communication. The requirement corresponds to findings in previous studies that
people with closer relationships need multiple media to communicate [8], and video
communication provides more feelings of closeness than other communications such as
phone calls [14].

Moreover, the strong relationships in collectivistic cultures include
cross-generational relationships. A lot of young people from collectivistic cultures wish
to keep in touch with their grandparents. Social media tools with the consideration of
collectivistic culture should support the communication between different generations,
especially with elders. Design for aging is a challenging issue due to elders’ physical
and literacy limitations.

The second design requirement is the support for narrow relationships, high
cohesive relationships but only within small groups [4]. The relationships among
members of collectivistic cultures are often narrower than those in individualistic
cultures. Our participants wanted to share personal data, but only with their own
high-intimacy group. Being relationship-oriented was very important for the partici-
pants in our study, which is similar to behavior identified in other studies [15, 17]. In
order to accommodate the use of collectivists, good social media tools need a content
management function to show different information to different group of people based
on interpersonal relationships. Multiple levels of content managements might be nee-
ded. A group close friends should be able to access different piece of information in
comparison to a group of co-workers or acquaintances. Social media tools that consider
cultural difference require features such as invitation and acceptance to let people make
the decision for content management. Studies related to self-disclosure in collectivistic
cultures support this requirement [7, 17].

As a way of supporting narrow relationships, social media tools with the consid-
eration of collectivistic culture should accommodate local languages for both text
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display and voice command. In many countries, the local language comprises of
multiple accents. The tools should be able to support all major accents.

The last design requirement is the support of continuous relationship maintenance.
Collectivistic cultures have high in-group cohesion. They would like to have situational
awareness of in-group members and to make sure that all members stay in touch [12,
13]. To take collectivistic culture into account, social media tools should be able to
monitor and display users’ current status to provide situational awareness clues. Then,
the user can adapt their role and behavior to the behavior of other people and the
situation within the group, as collectivists usually do [12].

Moreover, collectivists would like to preform actions to let people in the group
know that they are paying attention to them. The actions do not necessary need to
contain rich meaning, such as sending an emoticon. The purpose of the actions is to
signal the receivers that the sender does care of them [13]. Social media tools with the
consideration of collectivistic culture should provide features to easily transmit the
sense of attention and care.

6 Conclusion

The goal of this study was to understand the consequence of collectivistic cultural
values on design requirements for development of social media tools with the con-
sideration of collectivistic culture. The focus was international students from collec-
tivistic cultures who were enrolled at a large state university in the United States. The
researchers used a co-design activity [20] with the value sensitive action-reflection
model [25] to collect qualitative data. Inductive thematic analysis [2] was used to
analyze themes from the conversations during the co-design activities, key functions,
key features, and the low-fidelity prototypes from the design result. Then, design
requirements for social media tools for collectivistic cultures were extracted from the
themes using theoretical thematic analysis [2] informed by collectivistic cultural values.

Four main themes emerged from the study - media, cost, user-system interaction,
and interpersonal interaction. The analysis applying collectivistic cultural values sug-
gested three design requirements. First, social media tools for collectivists have to
support strong within group relationships. The tools have to provide multiple media
types especially video chat. Elders should be able to use the tools by themselves.

Second, social media tools for collectivists should support narrow relationships.
The tools should support multiple levels of content management to show different
information to different group of people based on interpersonal relationships. Social
media tools have to support local languages including different local accents.

Third, social media tools should help continuous relationship maintenance. The
tools were required to have functions to monitor and display users’ current status as
well as to transmit expressions of attention and care.

The design requirements developed from this study can guide further designs of social
media tools to be more collectivist-friendly. It is possible that the study results could be
transferrable to the maintenance of bonding capital in individualist cultures as well. How-

Social Media Design Requirements 31



ever, the current study considered only cultural dimension, individualism-collectivism.
Other dimensions of culture related to personal relationships, such as power distance and
uncertainty avoidance, should be taken into account in future work.
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Abstract. Beyond their ubiquity, social media have fundamentally changed the
nature of social, economic, and communicative pathways in modern societies.
Communication and information with digital media are present everywhere and
at any time. Social media overcome physical as well as mental borders and are
increasingly incorporated in our private lives. While there is a substantial body
of knowledge about the usage of social media in public or working areas, yet,
there are also uncovered fields. Religious applications delivered by social media
are one of the unlighted areas of mobile application development within the last
years. In contrast to their low publicity in research stand a high number of
various applications for any number of persuasions. Using a qualitative
pre-study and a quantitative survey, this study gains insights into personal
perceptions of using religious applications and the acceptance by believers and
non-believers.

Keywords: Mobile application � Acceptance � Religion � Social media

1 Introduction

In the last decade, the cross-media move and the media change conquered all private
and professional fields. Social media and their rapid penetration in the digital media
landscape in the last years have evolved to substantial communication means in many
parts of business and cover a wide range of different professional contexts [1]. Recent
studies are, for example, concerned with the question how knowledge and professional
information exchange can be accomplished with social media [2, 3]. Also individual
factors shaping the using habit were under study and the need of social media specific
communication etiquettes [4]. Increasingly, social media also gained attention in sen-
sible areas, as e.g. health monitoring [5] and care [6].

Although social media did not stop at any usage context, there remains a blind
research-spot [7]. On the one hand, electronic media and the church work well together.
The affiliation between church and media has been a topic of public and church internal
discussions even before the introduction of TV broadcast of church services in the
1950s [8–11]. Analogously to the medial change of that time, a new one is approaching
now. The rapidly progressing mobile services range from the “Pope app,” which has
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been officially launched by the Vatican, to various watchword and confession apps.
Thus, (non-)believers can be awoken by the peal of bells of St. Peters Basilica, study
the watchwords of “iLosungen” by the Moravian Church during breakfast, and use
“Confession: A Roman Catholic App” in the evening to confess the sins committed that
day by working through a list of questions and then receiving a penitential prayer
suggested for atonement. The sinners then can use “Ramadan Times” or “iQuran”
whose services offer pointers about mealtimes in different time zones. Additionally,
Arabic translations of suras and their recitals are provided. A digital call commemorates
the five daily prayers and gives the proper orientation. This navigation-based support
also allows finding halal restaurants close by. Muslims as well as Christians can find
the closest house of prayer even during vacations or business trips.

On the other hand, faith and church are a no-go for social media. Historically,
churches lag behind in adopting and using novel technology. Already in the early
1950s, church officials of both Catholic and Protestant denominations questioned
personal participation as well as the sensational and mysterious character of a worship
service or mass during broadcasts. Social media has been no different. Though there is
an impressive number of biblical apps, the walkover of electronic devices into church
contexts is slow if present at all, at least in Germany. Most churches have failed to
effectively integrate social media, even though they represent the most effective means
to establish communities, connect persons living remotely, and provide a social
backdrop which is especially important facing the demographic change that leads to
increasingly more older and solitary people that need to be integrated.

2 Related Work

So far, research into the topic of religion and spirituality from the HCI-perspective has
been done only sparsely, cf. [7]. There are thousands of apps available1 that offer
support or guidance to believers, non-believers, and anybody with access to such apps,
i.e., smartphone or tablet users. The available apps have been summarized and/or
introduced in a few works, e.g., [7, 12, 13]. This shows that these apps are of interest,
even to scholars. The focus of this paper is the motivation to use and acceptance of
such apps, a topic that, to our knowledge, has not yet been studied to a larger degree.

Bellar focuses on the use of religious and spiritual apps by Evangelical Christians
in the US [14], but does the motivation to use these apps differ depending on type of
religious affiliation? After all, there are apps for all the major religions available on
iTunes, e.g., [12, 15]. What is the motivation behind using religious apps and what are
possible hindrances?

According to [16], the phenomenon of “digital religion” dates back as early as the
1980s. With the emergence of the Internet and its spreading availability, discussion
platforms with religious topics at their center were established [14]. This was followed
in the 1990s with websites, mailing lists, and even online parishes [14, 17]. Yet it is
only in recent years that the topic earned some more interest in the academic field with

1 In all studies we found, the search results for available religious apps were obtained from iTunes and
therefore do not necessarily include apps for android phones.
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a couple of forerunners that provided comprehensive introductions into the topic, e.g.,
[17–20], especially concerning mobile technologies.

Although the Internet is still the basic backbone of information, the new, mobile
technologies provide the opportunity to gain access virtually everywhere and at any
time. But with smaller devices, the running programs have to be adapted accordingly.
This is what most research into mobile applications has been about, the technical
aspects of these programs [14, 15].

However, Campbell et al. [15] provide another approach to religious apps in their
attempt to classify the available apps on iTunes. Expanding on [21], they offer 11
categories, for example, prayer, focus/meditation, sacred textual engagement, religious
social media, or religious games that arrange religious apps based on their main pur-
pose. On a broader scale, this leaves two groups of apps: those meant to enhance
religious practice, e.g., prayer or sacred textual engagement, and those that have reli-
gious content such as games or religious social media.

In accordance with this distinction, this paper offers insight into what kind of apps
someone with or without religious affiliation would use and why. Although there are
many religions and considerable numbers of apps available for each [15], our study
focuses on the adoption behavior and the reasons for (non)using religious apps, con-
trasting Christian and Muslim believers or non-believers.

3 Method

This research followed a two-step procedure by using the focus-group method and an
online survey. On the base of the focus group results, items of the questionnaire were
developed.

3.1 Qualitative Insights: Focus-Group Approach

In the first step, we consulted two focus-groups, one with five, the other with six
participants between the ages of 21 and 56. There were seven men and four women of
whom four were affiliated with and seven active participants in a religion. Of the latter,
three were Christians, and four Moslems. Participants discussed their attitudes and
requirements for mobile phone usage. Beside general questions, we asked for their
religious affiliation, their technological expertise, and what they expect from a religious
application. As general factors we observed that people participating in religion know
about religious apps, but their usage is in an observation period and the believers
reported to be very aloof about these kind of applications. Most importantly, for the
majority religious applications should be flawless. It comes as no surprise that
non-believers did not know much about religious apps and they were quite distant and
reserved towards religious applications.

Summarizing, we transferred the following factors as central content into the online
survey: religious affiliation, impact of religion in everyday life, participants’ attitude
towards technology in general, usage behavior, and the reasons and requirements for
using religious applications.
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3.2 Quantitative Insights: Questionnaire Approach

The questionnaire was divided into five main parts:
(1) Demographic variables: The first part included questions about demographic

data as well as information about religious education, piety, and attendances and
activities at church in the last 3 months.

(2) Knowledge about and attitude towards religious applications: The second part
dealt with relatedness and affiliation to religion and knowledge about religious appli-
cations as well as the general attitude towards values.

(3) Moral concepts: The third part used Likert-scales to evaluate general value
judgment.

(4) App use: The fourth part of the questionnaire dealt with apps in general. The
participants were asked about their usage frequency as well as the number of apps they
use. We inquired what kind of application the participants would like to use in the
context of religion and if there are contexts or areas for which the participants cannot
imagine the use of an application at all.

(5) In the last part, we investigated the participants’ control beliefs when dealing
with technology [22].

3.3 Participants

A total of N = 388 respondents participated in this survey, aged between 14 and 67
(M = 24.8; SD = 7.1). The gender distribution was quite symmetrical, with 47.9 %
women (N = 186) and 52.1 % men (N = 202). The number of religious participants and
atheists is almost equal with 58 % believers (N = 225) and 42 % atheists (N = 163).
Among the group of religious participants (N = 225), 69.3 % were Christian (N = 156)
and 24.4 % Muslim (N = 55); the remaining 6.3 % stated a different affiliation that was
counted as “other” (N = 14). The ratio of men (N = 74) and women (N = 82) among the
Christians was almost equal with 47.4 % male Christians and 52.6 % female. Among
the Muslims, the gender ratio was not as symmetrical with 72.7 % female Muslims
(N = 40) and only 27.3 % male Muslims (N = 15) participating.

4 Results

First of all, the participants were divided into three groups according to their reli-
giousness. Thus, for further analyses, the three groups Christians, Muslims, and
Non-Believers (Atheists) were distinguished.

4.1 Do “Religious Groups” Differ in Their Intent to Use Apps?

The questionnaire surveyed the intention to use a total of 26 apps. Four of them were
characteristically Christian, 11 were Muslim oriented, and another 11 apps were
independent of a specific religious affiliation.
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In order to answer the question which of the three groups shows the highest interest
in using religious apps, the 11 religion-independent apps were summed up as “intention
to use-score” for each participant. One-way ANOVA with post hoc-analysis
(LSD) revealed that Muslims, on average, show the highest intention to use the apps
(M = 3.2; SD = 2.5). In contrast, Christian people would use, on average, 1.7
(SD = 2.3) apps whereas non-believers show the lowest intention to use (M = 1.1;
SD = 2.4). Post hoc-analysis revealed that all three groups differ significantly from each
other (F(2,326) = 13.5; p < 0.00). In Fig. 1 descriptive outcomes are illustrated.

4.2 What Kind of App Do the Specific Groups Use?

In a further step, we analyzed the intention to use religious apps for Christians and
Muslims in more detail. Figure 2 gives a descriptive overview of the percentage of
participants of the respective group who intend to use one of the specific apps. For each
of the groups, the religious-specific apps are presented additionally. Thus, Fig. 2 shows
23 apps for Muslims (left side, black) and 15 for Christian people (right side, gray).

All in all, Muslims would like to use more religious and religion-independent apps
than Christians. While both of them, Christians (39.3 %) and Muslims (69.2 %), would
like to use apps with a holiday calendar function, there are only 3 other applications
which both of them can imagine to use: “quizzes about religion” (Muslim: 45.1 %;
Christians: 22.1 %), “information on religious taboos” (Muslim: 40.4 %; Christians:
24.8 %), and apps about “history of the sutra/Bible” (Muslim: 36.5 %; Christians:
27.6 %).

Fig. 1. Intention to use (religious-independent apps) (evaluation: 0 = certainly not; 3 = definitely
yes).
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Neither Muslims (7.7 %) nor Christians (2.8 %) considered “rating the minister,
priest, hoca” or to get a “personal counseling” (Muslims: 7.7 %; Christians: 2.1 %).
Apps to get or exchange information were appreciated more by Muslims than Chris-
tians: “discussion of religious topics” (Muslims: 36.5 %; Christians: 17.9 %), “connect
with parishioners” (Muslims: 30.8 %; Christians: 13.8 %). The specific religious apps
for Muslims with the highest scores were assistance-apps, which supplied “eat- and
praying-times during Ramadan” (84.6 %), “information about praying times” (78.8 %)
in general, and initialized the call for praying “Ezan” (73.1 %). While Tesbih, the
Muslim rosary, would be used by 44.2 % Muslims, only 4.1 % Christians could
imagine to use an app for saying a rosary.

4.3 Using Motives

Participants’ general attitudes towards religious application usage were quantitatively
assessed, using four items (4-point Likert scale, 0 = full rejection, 3 = full agreement,
see Table 1).

MANOVA comparisons of the two religious groups revealed a significant differ-
ence in agreement to 6 of the 7 statements (F(7,185) = 9.5; p < 0.001). In general,
Muslims, on average, show a higher approval to reasons militating in favor of using the
apps than Christians; the statement that the church should be technologically up-to-date
is though not rated differently by both groups. Based on a scale ranging from 0 to 3,
scores higher than 1.5 can be seen as approval of a specific reason. Therefore, we can
conclude that Muslims would use religious apps because they provide “fast religious
information” (M = 1.9; SD = 1.1), offer the possibility to “practice religion with
technology” (M = 1.7; SD = 1.2), and practice “religion in private environments”
(M = 1.8; SD = 1.2) as well as “re-reading sermons” (M = 1.5; SD = 1.1). In contrast,
Christians show no approval of any of the reason, which is expressed by means <1.5
for each of these 7 statements.

Having a closer look, MANOVA analyses revealed no significant findings for
gender and religion group concerning all seven statements (F(7,185) = 1.4; n.s). For
this reason, gender effects were analyzed separately in each group. Whereas in the
Christian group there were no differences between men and women, Muslim men and
women differed in their approval of some of the statements (F(7,44) = 3.97; p < .001).

Table 1. Items regarding general attitudes towards religious application usage

“Yes, I would use apps based on religion… (0 = full rejection 3 = full agreement)

… because they give fast and convenient access to information about religion”
… because I am not dependent on the schedule of church and mosque times”
… because I think it’s great that religion is accessible to me due to technology”
… because it gives me the opportunity to deal with religion in my own private circle”
… because I can read/listen [to] the liturgy any time”
… because I don’t have to walk all the way to church”
… because the church should be up-to-date in a technology way, too”

40 J. Leckebusch et al.



From Fig. 3 it can be seen that Muslim women would use religious apps because
they like the fact that technology makes religion feasible (M = 1.9; SD = 1.2), they
prefer re-reading of sermons (M = 1.6; SD = 1.3) and practicing religion in a private
environment (M = 1.8; SD = 1.2) as well as getting fast religious information (M = 2;
SD = 1.1). In contrast, Muslim men mentioned only two reasons. They like practicing
religion in a private environment (M = 1.7; SD = 1.1) and getting religious information
fast (M = 1.7; SD = 0.9) by using religious apps.

4.4 Usage Barriers

Participants’ general attitudes against religious application usage were quantitatively
assessed, using five items (4-point Likert scale, 0 = full rejection, 3 = full agreement,
Table 2).

Do Muslims and Christians differ in their reasons against using religious apps?
MANOVA revealed that both religious groups have different objections to using
religious apps (F(5),184) = 6; p < .001). In general, Christians show higher approval of
reasons against using religious apps in 4 of the 5 statements. The only exception is the

Fig. 3. Intention of use social media in different religions

Table 2. Items regarding general attitudes against religious application usage

No, I would not use apps based on religion… (0 = full rejection 3 = full agreement)

… because it’s not possible to transmit religions through technology
… because it doesn’t get you in the right mood
… because I am generally not interested in these apps
… because I cannot be sure that the information is correct
… in any case
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statement of possible inaccuracy of information provided by apps, which Muslims
(M = 1.4; SD = 0.9) state a stronger agreement to than Christians (M = 0.9; SD = 0.9).
Figure 4 shows the reasons against application usage in a religious context by religious
group.

Christians mentioned that they are “generally not interested in these apps”
(M = 1.8; SD = 1.3) and added “in any case” (M = 1.5; SD = 1.2); in their perspective it
is not possible to transmit religions through technology (M = 1.4; SD = 1.1) and it
would not “get you in the right mood” (M = 1.6; SD = 1.1).

5 Discussion

Due to the qualitative pre-study, the focus on the quantitative online survey was to
construct a map of acceptance of social media in tabooed usage contexts, in this case
between the faithful and atheists, furthermore, between Muslims and Christians.
Understanding that technology acceptance is not merely “black and white,” but rather
an attitude towards technology that is formed by pro- and contra-using arguments we
quantified the uncertainty borders of social media usage in the religious context.

More specifically, we examined the perceptions of application usage in
taboo-related contexts by people of different religious affiliations. In a first step, we
addressed a random sample of different religions and ages, including both, believers
and non-believers, in order to reveal prevailing knowledge and attitudes towards
religious applications.

Overall, 27 religious applications were selected (with religion-independent, typi-
cally Christian and typically Muslim character). The participants’ intention to use the
religious apps and their assumptions about the use of these specific apps were assessed.

Fig. 4. Reasons against using religious applications
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The latter was related to the hypothesis that the faithful are more interested in religious
applications than atheists.

Outcomes revealed that Muslims, Christians, and non-believers show a broad range
in the intention to use those apps. On the one hand, non-believers reported to have only
a marginal intention to use, followed by Christians with a slightly higher intention, but
Muslims showed the highest intention to use religious applications on their smart
phones.

When it comes to the evaluation, it was found that the three groups of applications
(religion-independent, typically Muslim and typically Christian) related to four cate-
gories. We tested applications with information character (e.g., “information about
religion,” “information about religious taboos,” “holiday calendar”), many with par-
ticipation or interaction character (“quizzes about religion,” “discussion about religious
topics,” “connect with parishioners”), some, especially typically Muslim application
with assistance character (“eat- and praying times during Ramadan,” “compass
showing the direction to Mecca,” “Ezan”), and a few with private interaction (“say a
rosary”/“tesbih”). First of all, Christians and Muslims would use applications infor-
mation as well as participation & interaction applications. Neither of them showed any
intention to use private interaction applications like getting a “personal counseling” or
“rating a minister, priester, hoca.”

Incidentally, it is noteworthy that the Islamic religion, in contrast to the Christian
religion, own structures and rules for everyday life that are very affine to mobile phone
applications. By asking for motives to use such applications, there is a significant dif-
ference between Christians andMuslims. In general, Muslims show, on average, a higher
approval towards the reasons for using the apps than Christians; the statement “because
church should be technologically up-to-date” is not rated differently by the groups.

We can conclude that Muslims would use religious apps because they provide “fast
religious information,” offer the possibility to “practice religion with technology,” and
practice “religion in private environments” as well as facilitate the “re-reading ser-
mons.” In contrast, Christians show no approval of any of the reasons.

Additionally, in the Christian group were no differences between the evaluations by
men and women, whereas Muslim men and women differed in their approval to some
of the statements. Muslim women reported to be much more opened to religious social
media - approving two more reasons to use religious apps than men. Furthermore, it is
observable that while Muslims show a high intention to use apps, acceptance turned out
to be conditional: they conceded that they would not use apps based on religion if they
cannot be sure that the information they provided is correct. This is the only reason for
Muslims against using religious apps. In contrast, Christians mentioned much more
reasons against such applications and their use. The most important reason was that
they generally are not interested in religious applications and that they do not use them
in any case. The Christians supposed that this way of religious activity would not get
them in the right mood for worship or prayer. Once again, this could be based on the
structure of each religion and their rituals in everyday life.

In conclusion, we consider as key results that Muslims and Christians differed in
their intention to use and in their reasons for or against using mobile phone applications
in taboo-related contexts. Despite the high numbers of intention to use religious apps,
Muslims display a lot of skepticism toward the content of religious applications.
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6 Future Research

Naturally, the research here was only a first step into the understanding of how and why
religious apps could be useful and accepted across different confessions. Future studies
have to investigate whether these perceptions are limited to Muslims and Christians, as
examined here, and to what extent these attitudes change by including other religions.
Finally, future research has to find out in what ways the acceptance of religious
application usage differs when the cultural upbringing and (non)believers in other
countries of other countries are taken into consideration. Different from the approach
here in which a random sample of participants was surveyed, another interesting
approach could be to specifically form user profiles out of different extents of religious
faiths that would (a) not use and (b) would use social media and to undertake ethno-
graphic studies in which the natural usage of religious social media during the day
would be captured. This would allow a more natural understanding in which situations
mobile apps could be useful and accepted. Furthermore we also plan to include priests
as another important group and their perspective on the usage of digital media in the
religious context. On a first sight it could be assumed that religious professionals could
have a reluctant attitude towards digital media as they might fear that the digital media
could increasingly replace themselves, on the other hand it could be the other way
round that religious professionals could strongly support digital media usage in order to
bring more younger people to faith and church.
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Abstract. This paper, by making two experiments, studies the impact of natural
culture integration on the user experiences. The results of experiment I indicate
that: (1) Cloud Pattern and Ink Painting are the most likely to activate “sliding”
gesture, followed by “tapping” gesture; (2) Chinese Seals and Paper-cut tend to
activate “pinching” gesture, followed by “sliding” and “tapping” gestures;
(3) Gu Zheng and Shadow Figures have generally same tendency to activate
“tapping”, “sliding” and “pinching” gestures; (4) Calligraphy tends to activate
“sliding” gesture. The results of experiment II show that: (1) gesture type has
very limited influence on the interaction experience; (2) task complexity affects
the user experience significantly; (3) the way of integration of cultural elements
has significant relationship with “Feedback Clarity”, “Easy-to-use”, “Satisfac-
tion in Feedback”, “Satisfaction for Culture Utilization”, “Natural Degree of
Culture Utilization” and “Degree of Interesting”, and has very limited correla-
tions with “Feedback Understandability” and “Memorability”. Except for
“Feedback Clarity”, other 5 evaluations are the best in the natural integration
condition and the worst in no integration condition. In brief, the two experiments
indicate that the natural integration of cultural elements promoted the user
experience, even though it reduced the clarity.

Keywords: Culture representation � User experience � Mobile usability

1 Background

Mobility and portability of the mobile device determine the limitation of its interface,
and the diversity and the personalization of the applications also can result in the
complexity. The way of interaction and feedback can affect the user experience. Good
user experiences require the consistency of the feedback mode triggered by a user
gesture with the user’s cognitive habits, which are closely related to the user’s cultural
contexts and preferences.
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2 Literature Review

The academia started the research of the impact of the culture on the interaction design
since 1990s. For example, Mushtaha et al. found that the cultural background would
influence users’ feeling, choice and perception of the websites, based on the data
from subjects from Malaysia, Greece, United Kingdom, Nederland, United States and
Japan [1]. They used the text, page layout, colors, pictures and interaction as the
independent variables, and asked the subjects with various cultural backgrounds to
evaluate old and new versions of 22 websites, in which some cultural markers were
integrated into the new version. The results indicated that cultural background influ-
enced the evaluation of the websites to a large extent, and the new version of the
websites had higher scores than the old version. Moreover, the conclusion drawn by
Mashtaha was also verified by other researchers.

For example, Marcus et al. studied the cultural differences in Social Networking
Services (SNSs) through 39 seemingly well-known SNS websites from Japan, South
Korea, and the USA [2]. They used the First Page, Sign-up Page, Sign-in Page and the
Home as their experiment materials, and evaluated the design components of each
material based on the Hofstede’s Cultural Dimensions. From the usability report and
streaming data, Marcus found that the differences in users’ cultural context caused the
differences in understanding and choice of the information. For instance, people from the
countries with high uncertainty avoidance may prefer simple, clear, and consistent UI
layout when compared to people from the countries with low uncertainty avoidance [2].

Based on Hall’s theory of time and space [3], Honold et al. proposed that the
effectiveness of the interaction on the internet was affected by cultural factors and
personal factors because in HCI dialogs, interaction, and information presentation were
strongly linked with time (interaction, communication) and space (layout, structure) as
well as the mental aspects (relations, thoughts) [4].

Smith et al. used the Taguchi Method to study the difference between British and
Chinese satisfactions and preferences of websites, based on Hofstede’s study on the
generic cultural differences [5]. This study indicated that the attitude towards
e-financial websites was very different. For example, Chinese users preferred to browse
the website in a more general way compared to British users. They believed this was
because Chinese have more prominent long-term-oriented thinking, which was pos-
sibly resulted from the deeply rooted Confucian philosophy.

These studies showed that the cultural context indeed affected the users’ cognitions
and behaviors, but such results are often general and scattered, and it’s difficult to guide
the interaction design using these results. One of the reason is that researchers don’t
have agreement on the definition of “Culture”, or “Culture” itself is indeed very vague.
Then what is culture? Let’s have a look at the famous “Iceberg Model of Culture” [6].
This theory compares the culture to the iceberg and divides it into 3 levels: superficial
level (visualization and materials, such as architecture and fine arts), middle level
(behaviors and habits, such as history and customs), and core level (philosophy and
spirit, such as values and attitudes towards universe, nature and time). Generally, only a
few can be seen and most of them are hidden under the water. Therefore, it may be
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difficult to understand people from different cultural contexts because of the hidden part
of their cultures.

Geert Hofstede proposed another point of view on culture based on the experimental
research on cultural differences [7]. He believed that culture was the collective pro-
gramming of the mind that distinguished the members of one group or category of
people from another, where the mind stood for thinking, feeling and acting, with con-
sequences for beliefs, attitudes and skills. Meanwhile, he suggested that culture should
be defined by 5 dimensions, which were power distance, collectivism/individualism,
femininity/masculinity, uncertainty avoidance, and time orientation, and all the differ-
ences of the user’s cultural contexts could correspond to one or several of them.

Edward T. Hall and Mildred Reed Hall proposed their view of cultural mode from
practice. They believed culture could be defined by the following dimensions: fast and
slow messages, high and low context, territoriality, personal space, and monochromic
and polychromic time. Edward T. Hall also suggested that culture was a “silent lan-
guage” or “hidden dimension” that steered people unconsciously [8].

Alexander Thomas believed that culture “expresses the normal, typical, and valid
attributes for the majority of the members of a certain culture regarding the kinds of
perception, thoughts, judgments, and actions, encompasses learning basic human
abilities in the social arena, control of one’s own behavior and emotions, the satis-
faction of basic needs, worldview, verbal and nonverbal communication, and expec-
tations of others as well as the understanding of one’s role and scales for judgment” [9].

From the above, we know that culture is a very broad concept, which involves
every aspect of society. However, not all cultural elements can influence a person in a
balanced and uniform way. In a certain environment, there must be a certain type of
typical culture that affects people’s mind, which may be the explicit part of culture
(such as some patterns, architectures or arts with some typical styles), or the hidden part
(such as values and formal beauty) [4]. In this case, there will be a certain framework of
the interface and interaction appearing in users’ minds, which includes metaphor,
mental model, navigation, interaction, and presentation. For example, Marcus sug-
gested that the users in Confucian cultural contexts would form such a framework of
the interface and interaction: traditional powerful structures, feminine colors, exact,
complete, detailed input and feedback, and high context dependency [10].

Despite Marcus’ conclusion still needs to be verified, he provided a good thought:
if we can integrate the local cultural element into the UI design of mobile apps in a
natural way, and bring the user familiarity in such aspect as metaphor, mental model,
representation and interaction process, does that mean we can design a product that
matches the local cultural expectation and cognitive habits?

This paper is focused on the impact of natural integration of the culture’s explicit
part (i.e. the visual features) on the user experiences. This study is divided into 2 parts:
Experiment 1 is the correlation test of the explicit culture and interaction, and
Experiment 2 is the test of influence of the naturally integrated culture elements on the
users’ mental and interactive experience.
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3 Experiment I - Correlation Test Between Typical Explicit
Culture and Interaction

The goal for this part is to select typical ones from multiple Chinese cultural elements
to be candidates for the integration into mobile apps.

We invited 6 experienced specialists to choose 8 typical cultural representations
with various forms, based on cultural identity, semantic and symbolic meaning, and the
relationship with interaction. These representations were Embroidery, Paper-cut, Gu
Zheng, Ink Painting, Shadow Figure, Calligraphy, Chinese Seal and Cloud Pattern. We
used these cultural representations as the samples in Experiment I (shown in Fig. 1),
and asked 20 college student aged 18–26 to evaluate these samples according to the
aspects of “Typicality of Chinese Culture”, “Shape-Gesture Correlation”, “Semantics”,
“Identification”, “Expected Easy-to-use”, “Expected Memorability” and “Satisfaction”,
using 5-point scale.

The results indicate that:
These 8 culture representations have significant differences in “Typicality of Chi-

nese Culture”, “Identification”, “Expected Easy-to-use”, “Expected Memorability” and
“Satisfaction”, with the corresponding α values smaller than the threshold 0.01 (Shown
in Table 1).

Embroidery Paper-cut Gu Zheng Ink Painting

Shadow Figure Calligraphy Chinese Seal Cloud Pattern

Fig. 1. Chinese culture representations for experiment I
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Cloud patterns and ink painting are the most likely to activate “sliding” gestures,
followed by “tapping”. Chinese seals and paper-cut tend to activate “pinching”, fol-
lowed by “sliding” and “tapping”. Gu Zheng and Shadow Figures have generally same
tendency to activate “tapping”, “sliding” and “kneading”. Besides, calligraphy tends to
activate “sliding”(Shown in Fig. 2).

Table 1. Results of one-way ANOVA

Fig. 2. Box plot of shape-gesture correlation
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The cloud pattern is the most appropriate to be applied into mobile interactive
design, because it has the highest scores in the “Typicality of Chinese Culture”,
“Identification”, “Expected Easy-to-use”, “Expected Memorability” and “Satisfaction”.
And the ink painting is in the 2nd place (shown in Fig. 3).

The possible reasons may be: (1). cloud patterns are more recognizable in life;
(2). It has more features of Confucian culture; (3). similar to ink painting, the cloud
patterns have the expanding tendency like ripples.

Since the cloud pattern is significantly better according to this experiment, we used
it as the elements in Experiment II.

4 Experiment II – Test on the Influence of Cultural Elements
on the Interactive Feedback

The goal of the part is to explore how the ways of integration of cultural elements could
affect the user experience in the mobile apps. In this study, we selected the button
feedback as the main scenario to understand this integration, because the button
feedback is one of the basic and important way of interaction.

In terms of the way to integrate the cultural elements, the most common one
nowadays is to embed these elements into the interface by direct duplication. This
method may bring intimacy and familiarity to the user, however, it may also result in
abruptness and conflict with existing cognitive habit and mental model. The culture
should be incorporated into the mobile apps in a natural way, which refers to the

Fig. 3. Chinese culture representations’ scores in dependent variables

The Impact of Natural Utilization of Traditional Chinese 51



intrinsic feature, for example, the content, style, symbol and metaphor should be in
accordance with the style, usage and image of the design objectives.

The independent variables in this experiment are “the Way of Integration”, “Ges-
ture Type” and “Task Complexity”. We divided “the Way of Integration” into 3
conditions: “Natural Utilization”, “Abrupt Utilization” and “No Utilization”. “Natural
Utilization” means that the cloud patterns appear on the screen gradually around the
touch point, and they change from light to dark, and from vague to clear, just like a real
cloud. “Abrupt Utilization” means the cloud patterns appear immediately as the finger
touches the screen. “No Utilization” means there are no cloud patterns around the touch
point. “Gesture Type” includes tapping and sliding, and “Task Complexity” includes
simple and complex levels. The controlled variables include “Interface Layout”, “Icon
Colors”, “Icon Size”, “Icon Texture” and “Icon Shape”. We designed 12 kinds of
experiment materials (shown in Fig. 4) and designed the questionnaire based on the
PACMAD mobile usability model with 8 questions.

The subjects are 22 college students aged 18 – 26, in which half are male and half
are female, 15 are from department of industrial design, and the other 7 are from other
areas. All subjects are experienced Android users.

Fig. 4. Materials for experiment II
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The results indicate that:
“Gesture Type” has very limited influence on the interaction experience. Only

“Easy-to-use” and “Degree of Interesting” show significant relationship (shown in
Table 2). This means the gesture type doesn’t have much impact on the user experience
with integration of cultural elements.

“Task Complexity” affects the user experience significantly. What’s interesting is
that the more complex the task is, the better the user experience is (shown in Fig. 5).
This may be related to the interaction time.

Table 2. Results of one-way ANOVA

Fig. 5. Relationship between task complexity and dependent variables
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The way of integration of cultural elements has significant relationship with
“Feedback Clarity”, “Easy-to-use”, “Satisfaction in Feedback”, “Satisfaction for Cul-
ture Utilization”, “Natural Degree of Culture Utilization” and “Degree of Interesting”,
and has very limited correlations with “Feedback Understandability” and “Memora-
bility” (shown in Table 3). Except for “Feedback Clarity”, other 5 evaluations are the
best in the natural integration condition and the worst in no integration condition
(shown in Fig. 6). This result indicates that the integration of cultural elements
promoted the user experience, even though it reduced the clarity.

5 Conclusion

This experimental study explored the change of user experience after the explicit and
visual cultural elements were incorporated into the interaction design in the mobile
environment. The results indicate that: (1).the cloud patterns are one of the most popular
symbol for the Chinese cultural elements in mobile interaction design; (2). The natural
integration of traditional cultural elements can promote the emotional experience, such
as “Easy-to-use”, “Satisfaction in Feedback” and “Degree of Interesting”, etc.

Acknowledgement. This paper is supported by the fundamental research funds for the central
universities of HUST (2013 QN011 & 2014 QN017).
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Abstract. Mobile internet with infrastructures and services built around
develops rapidly, creating an opportunity to reflect on and overturn the tradi-
tional way dealing with economy, culture and social structure. Under such a
background, service-oriented solutions have been endowed with reforming
power to access the sustainable way of living and producing. With diffuse social
resources and personal capabilities highly mobilized, grassroots social innova-
tion based on mobile platform has emerged as a new trend to engage people in a
collaborative activity. Through the case study and key elements analysis,
a service model is put forward to define structural features and dynamic inter-
actions within the service system.

Keywords: Service design �Mobile internet � Sustainable lifestyle � Grassroots
social innovation � Mobile platform

1 Introduction

Along with the high diffusion of mobile communication technologies (MCTs), the
ways we are dealing with social issues have been changed a lot. Ubiquitous network as
it spreads and overwhelms every corner of our lives has influenced how we behave
ourselves in different situation, integrating and transcending the spaces geographically,
physically and virtually, evolving into a hybrid space, Space of Auras, which serves as
a catalyst for social relation [1]. On the other hand, although we all realize the peculiar
role of Internet, reflective and analytical knowledge about the impact on our behavior
and social activities has not been explained clearly, and there is still some undefined
space for us to exploit [2].

This paper has focused on the service with a specific value orientation or objective,
i.e. sustainable lifestyle, as a subject for which the implementation and outcome would
depend significantly on people’s behavioral change and interactive effect. In this par-
ticular situation, mobile internet acts as both an environmental condition and a
service-enabling infrastructure, whilst mobile platform is put forward to be an
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important medium constructing the whole system. According to the analysis of selected
cases, with structural and paradigmatic concerns on the subject, dimensions such as
actors, interactive relation and systematic cohesion are brought into discussion, which
shed some light on the principles of how to establish and maintain the service as it is
formulated. Subsequently, an ideal picture is given for the hypothetical scenario con-
sidering the social resources consumption and relational quality between the actors.

As a pilot exploration, the primary concern of this discussion is to articulate the
mechanism of technologies promoting social innovation by creating the context and
foundation for people gathered at a social scale, and affecting the way they interact with
each other to solve the particular problem and at the same time strengthen social
cohesion.

2 Service-Oriented Solutions in the Context of Mobile
Internet

In recent years, service-oriented solutions are emerging as a response to the compli-
cated aspects referring to environmental and social crisis, with a wide agreement that
it’s time to re-orientate the entire production and consumption system ecologically [3].
By dealing with these issues, the service-oriented solution has shown its dominance
when it comes to integrating diffuse resources and connecting people regardless of
physical obstacles, which has been more accessible and conducive with the utilization
of mobile communication and ubiquitous network. In a social sense, we can see some
characteristics and trends reflected through those phenomena, which provide a flexible
foundation for service creation leading to social innovation.

2.1 Local Issues at a Social Scale

Looking deep into the social changes caused by technological development, we can
still find some inherent characters existing behind the changes. To put it precisely, even
though the forms of how it is taken and met differ from moment to moment, the social
requirements have always come from the living experience which appear and converge
at first at a local level, meaning that people would like or prefer to the services with a
sense of belonging to the community, even though mobile internet has generalized it as
a virtual concept. With the help of the enlarged network, the technological and social
potentialities can be bridged in a new dimension connecting people who are not related
in a traditional way.

Service design has a lot to do with this vision. By proposing a commonly recog-
nized value and creating a particular scenario, issues can be managed in an organized
way, in which situation people are invited or motivated to collaborate with others to
achieve the positive results, reminding us of the expression creative community [4–6].
These characteristics and distinctions give us a look at the core of services built on and
promoted by mobile internet, i.e. however diffuse and scattered the issues are, it is
always necessary to hold people together with a positive value proposition and a social
connection.
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2.2 Convergence of Diffuse Resources for Personalized Requirements

In the last decades, MCTs have shown the advantage of integrating and deploying
diffuse resources in the social range. The aspects are promoted with the development of
Mobile Internet, leapfrogging from manufacturing of production to the era of indi-
vidualization by making possible a variety of customerized services. It is gradually
understood by the companies to pay more attention to “user experience”, as the driving
effect to the economy of the manufacturing or technology has been stagnated recently,
while from the perspective of design, the focus is being diverted from the “design of
products” to “design for people’s purposes” [7]. With the arrival of the experience
economy, diffuse knowledge and people’s capacities are taken as a kind of resource,
which helps reduce the cost of society being collected and utilized appropriately.

In such a circumstance, people’s capability and initiative have been reinforced by
the digital technology. Taking smart phone as an example, not only as a communi-
cation tool, more than this, it has been a platform with a set of functions, the particular
composition of which is partially decided by users. In the form of App, surface of
services are simplified and condensed into a finger’s controlling area, with flow of
material and information moving behind, leaving a flexible space for people to switch
the activities they are taking a part in.

2.3 Collaborative Services Towards Sustainability

Different from the standard services which are based on asymmetrical interactions
between active providers and passive users, collaborative services [8] found in the
networks of contemporary society tend to be more symmetrical and ask for the direct
and active involvement of all the interested actors [3].

Thanks to the “Internet Revolution”, new forms and typologies of services have
been developed to enrich the possibilities of actions. By creating a balance where users
get access to the consumption passively, at the same time are free to choose what kinds
of more creative experiences to engage in and how [9], mobile communication and
ubiquitous network provide a new dimension as people participate in the activities with
strong motivation, changing the processes and experiences of interaction in the col-
laborative services [10]. In view of value creation, this co-producing process features
the experience and emotion feedback when people are integrated into the system with
their enthusiasm, care and sense of achievement aroused. To be more precise, the users’
role has evolved from “destroyer of value, to source of value, and finally to co-creator
of value” [11], not only for the material and process requirement, but also for the
systematic balance and the actor’s self-improvement. That’s why it matters a lot how
we behave ourselves and interact with each other in an interconnected environment
especially when it involves a social concern.

2.4 Social Cohesion in a Decentralized Structure

Since the service scenarios have been transferred, most of them, into virtual spaces,
interconnection and interaction between the actors tend to depend more on the
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infrastructures set up by the companies or initiators, i.e. a set of rules and technological
supports would be needed to build an equal and liberal environment where the identity
difference is removed and status repositioned. Nevertheless, however complex and
volatile the situation is, The relational quality [12] is always considered a key element
and the achievement of wellbeing is still based on interpersonal encounter. Through the
flat structure of communication network, services based on Mobile Internet build a new
form of social tie by ensuring users a multi-dimensional communicating experience
and, to make it reliable and extensible, an organizational guarantee.

Therefore, a new body of common knowledge need to be established to reorient
people’s learning process and reorganize the social resources from a broader per-
spective, with highly motivated and mobilized actors interacting with each other. To
further explain this, there will be different typologies and paradigms making sense for
different situation, and the final vision is built on a basis of socialized connection,
which relies to a great degree on the quality of the relational network and reliability of
links between the actors.

3 Case Study

Sustainable lifestyle leads to conceptual and behavioral changes, as well as reconfig-
uration of the social structure. To achieve this, it has been an important way to exploit
the diffuse social resources and redistribute them throughout the society, in which
process personal capabilities would be fully mobilized. Eventually, in some way, the
innovative approaches and situations relate closely to the expression grassroots social
innovation, in the context of mobile internet which would play a larger role in the field
of social innovation, especially in China [13].

To get a basic acknowledgement, and continually based on which to carry out a
further analysis, a set of cases were collected making a picture of what is happening in
this particular situation. Finally, four cases were selected as typical ones. There is the
case, Chunyu Doctor which seeks to rebuild the relationship between patients and
doctors, by improving the process of health inquiry online with recording tools for
daily activities related to people’s physical condition; And we also focus on a service
helping people to book vehicles from personal owners (non-taxi drivers), as what
Yongche.com is doing; In the case of Xiaozhu.com, similar to Airbnb, it makes an
agent interconnecting people with vacant apartments and the ones who need to rent a
place for a short term; Gudong is an App service collecting users’ data when they are
taking exercises, and further than that try to build a social network based on people’s
common interest in outdoor sports.

Looking attentively at the cases, we can see that four aspects appear as primary
concerns to form a basic impression of the services, i.e. platform utilization, actors
involvement, interactive relation and systematic integrity, corresponding to the par-
ticular phases when conceiving or developing a service-oriented solution (Table 1).
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3.1 Platform Utilization

Considering the services we are discussing here rely mostly on mobile applications, it
is widely agreed that a mobile platform is needed to make a common space for
communication and to equip the actors with appropriate tools, i.e. the infrastructures
built within virtual spaces to enable a particular activity to exist [4].

Personalized, participative, configurable and expansible, mobile platforms have
shown a variety of elementary characteristics when applied into the social area dealing
with people’s diversified and immediate demands. Taking Gudong as an example, the
platform is made to be a personal exercise log, a GPS tracker as well as a social
network, with dynamic feedback and interaction in real time. Such situation can also be
found in Chunyu Doctor, which provides users a method to record one’s physiological
index and living habit, composing personal health database reflecting one’s health
condition. With accurate calculating and systematic planning, services are formed from
users’ experience and made to be universal, applicable and available. Different from the
production or technology driven business with strong productivity supporting, social
resources driven services are created, in which process mobile platforms play an
important role.

3.2 Actors Involvement

Different from the traditional way involving actors in a service issue, in which situation
more attentions are paid to the practical participation and it is hard to form a long term
relationship away from the service scenarios, in the context of mobile internet, online
connections open up new possibilities to define how and where people are involved
into the activities. It is found that there exist four stages corresponding to the particular
conditions of the general users taking part in the services, considering different com-
plexity requirements of the activity, as indicated in Fig. 1.

In the first stage, people are “motivated” by the common value or basic
acknowledgement, such as Chunyu Doctor, where the communication between patients
and doctors are often on a superficial level related to slight illness or minor symptoms.
That is, for the present situation, users only get supported from online information
without physical encounters, and it takes little effort to be a part of it. Secondly, in the
next stage, users become “related” in the service, with more concern on continuous
improvement and interaction with others. We can still see that in Chunyu Doctor, users

Table 1. Four aspects as primary concerns

Cases Platform
utilization

Actors
involvement

Interactive
relation

Systematic
integrity

Chunyu Doctor App Motivated/
Related

Expert-to-Ordinary Weak

Yongche.com App/Web Engaged Haves-to-Havenots Strong
Xiaozhu.com App/Web Engaged Haves-to-Havenots Strong
Gudong App Integrated Peer-to-Peer Strong
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can get into a deeper level by establishing a long term relation with the doctors, i.e.
putting them into a watchlist, or, if it’s convenient and necessary, making appointments
with them directly. For the third stage, the adjective “engaged” refer much more to the
personal commitment and achievement based on a stable interconnection with each
other which requests a trust relationship and reliable organizational support, such as
Yongche.com and Xiaozhu.com. At last, as an ideal situation, actors are “integrated” as
indispensable part of the system supporting the main body of the service, while mobile
platform serves as basic infrastructures or enabling tools making users active subjects
keeping the service running.

There are two points to be clarified as supplementary explanation: It is found that
the degree of difference between every two stages varies with intensity of motivation,
and to move into the next stage different level of complexity will be needed; The four
stages are brought up to define a dynamic performance, by saying which it means
actors involvement can be at different level even in one particular situation as the
service condition or users motivation change.

3.3 Interactive Relation

Mobile communication and ubiquitous network has bought a new dimension into our
view to differentiate and evaluate the role of actors and interactive relation within the
system. At first, faced with the interface of services, are users from social area with
their creativity and deliverability taken as a new form of resource. And there appear
some different situations when it comes to the way how general users participate and
interact with each other in a specific scenario. For example, in the case of Chunyu
Doctor there exists a clear boundary between service providers and clients given that
the supply-demand relationship is based on a highly specialized field and the doctors
involved have to be qualified to give the advice, to define which we can call it as
“expert-to-ordinary”. While in other cases, it is difficult to distinguish between

Fig. 1. Four stages of actors involvement
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providers and clients, such as Yongche.com where people can be both the drivers
(which need a simple certification process) and passengers. What makes the difference
is whether one gets the applicable possession or capacity for another in a particular
situation, i.e. “haves-to-havenots”. Same things can be found in Xiaozhu.com. In the
case of Gudong, actors’ role distinction has been further eliminated, and users are
treated equally as both providers and clients, getting satisfied or supported by each
other, where the relationship can be defined as “peer to peer”.

3.4 Systematic Integrity

Services towards sustainability in the context of mobile internet have presented a range
of possibilities to reach the social needs, opening up a new model by treating general
users as providers endowed with resources and specialties. And Systematic integrity is
to be achieved as an ideal result, with five dimensions particularly concerned: core
value, infrastructures, relational ties, network and sustainability.

It is the core value that brings people together and makes a common base to set off
the activity, which often encompasses common concerns, positive objectives or benefit
drivers. And infrastructures, here mostly in virtual sense, refer to digital technologies
and organizational conditions that help to establish and facilitate the services and

Fig. 2. Systematic integrity analysis of the four cases
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transform the common recognition into action. While relational tie highlights the
fundamental basis when establishing relationship, to which such procedures as identity
authentication, mutual evaluation and, if necessary, interpersonal encounters can make
a difference. With socialized connection built within the system, a kind of network is
being formed, i.e. social interaction based on mobile platform plays an important part
in the service process, making an open and multi-dimensional communication envi-
ronment. Different from all the issues mentioned above, sustainability has more to do
with ecological benefits of the services, concerning the way how services are conceived
and developed, not only in an environmental sense but also as a sociology category
involving such factors as behavioral experience, self-achievement, relational quality,
and so on.

As indicated in Fig. 2, we make an evaluation to the systematic integrity of the four
cases by establishing an analysis diagram with the five dimensions placed around the
pentagon at each point, and some interesting points can be found.

4 Service Model

A model is put forward (as Fig. 3) to depict an ideal picture of the dynamic system,
which features the service based on mobile platform built to gather users, mobilize the
interaction, and finally realize a systematic integrity.

Fig. 3. Service model analysis
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As we can see from Fig. 3, the mobile platform acts as a bonding agent as well as a
driving force. Looking horizontally, it holds together the users with core values, while
dividing them into two groups: the group of people who serve as providers by trans-
forming idle resources or personal capacities into applicable services; and the ones
acting as clients with personalized needs and requirements. By providing or being
satisfied, the users are involved into a symbiotic relationship forming varieties of
relational ties. And from the vertical perspective, it is found that the core values are
embodied into specific infrastructures to achieve proposed objectives. Through
building comprehensive scenarios and enabling users with appropriate tools, mobile
platform enrich the contents of the interaction, pushing the actors involvement into a
different level. That is, finally, a sustainable network is established where the users are
integrated into the system as equal parts, co-producing the main body of service with
their potentialities fully exploited considering personal knowledge or skill comple-
mentarity. In this way, social problems and needs are addressed by a low-cost solution
where personal performance is treated as input as well as output while technology
facilitates the activity fundamentally and peripherally.

5 Design Proposal: Baby Plan

Baby plan is a service proposal based on a mobile platform, defined as “an supporting
network for pregnant women to deliver a healthy baby”, whose purpose is to engage
new mothers and the pregnant women into a collaborative community, where the new

Fig. 4. System map of Baby plan
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mothers are endowed with a new role: the adviser or assistant of the pregnant with their
personal experience and knowledge. And as the pregnant women turn out to be new
mothers, it’s natural for them to switch the role (Fig. 4).

Baby plan provide a better access to the personal knowledge for young pregnant
women especially who have no such experience before and normally get themselves
supported through internet or directly going to hospital. It also helps to relieve their fear
and anxiety when communicating with the ones who have just gone through it. By
informing and supporting pregnant women, new mothers would be rewarded in form of
reputation or credit, earning them a better chance to get a discount when buying
mom&baby products. On the other hand, the mobile platform is established based on
interpersonal links formed around the shared activity, which support registration,
validation and the rules to motivate people to be engaged, with links to the periphery
commercial resources. In addition, the service has also tried to build an online com-
munity where the pregnant woman can seek to establish a long term relationship with a
particular mother as her personal assistant who will be paid monthly in return.

6 Conclusion

Such explorations and hypotheses help us to take a further step when considering the
potentialities using latest technology to solve social problems from the perspective of
design. Digital social innovation as a recent label to include and describe the activities
motivated or driven by the digital technology, indicates a socialized movement in a flat
structure towards the sustainable society, where both public engagement and person-
alized capabilities should be of significant value. By defining the particular situation
and making an exploratory depiction of the service innovation in the context of mobile
internet, the way of how to understand the dynamic system and further to conceive a
feasible solution are fully discussed, bringing us a new angle of view to look at the
ideas of collaborative community, interpersonal interaction, enabling infrastructure,
and so on. As a result, what has been discussed above prove the convergence of
technological innovation and social engagement, and more attentions should be paid to
this field to facilitate an ideal society.
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Abstract. The purpose of this study was to explore new online communities’
awareness of and preferences for technology products. By conducting ques-
tionnaire surveys on 13 dechnology (a portmanteau word of design and tech-
nology) products, this study aimed to understand the preferences and the
characteristics of a specific online virtual community—the Internet and tech-
nology enthusiasts group. The study results revealed that the Internet and
technology enthusiasts believed the products with more prominent utilization of
technology should place more emphasis on human-centered connotations in
order to earn high ratings. The results also suggested that this particular group of
individuals prefer products that elaborate on human-centered concerns and
needs, and even satisfy humans’ inner desires. In view of the observations
aforementioned, it was concluded that the products’ features should be thor-
oughly studied beforehand. Future product designs should base on the demands
of specific users, and well-integrated with appropriate technologies. The end
result will more closely match the users’ needs in the real market. Online
communities with specific interests tend to have their own unique insights and
ideas about product preferences. They pay more attention to the needs for
humane care related to their lifestyles, and use them as inspirations for tech-
nology product designs.

Keywords: Dechnology � Cyber/virtual community � Community characteristic �
Product preference

1 Introduction

Under the impact of information technology, by both providing functions for rela-
tionship building and knowledge sharing on cyberspace, virtual communities already
affect our living standards in a certain way, wherein, individual behavior has been
intensively changed (Brown 2000). Without the boundary of geography and time
consuming, cyber community as a participants-driven world provides a forum engaging
members to share their thoughts and interests. As virtual communities are constructed
with different attributes and various objectives, interest-based community has common
concerns among members and often provides information more involved in certain
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aspect which would attract loyal net users plunging into. And from their continuous
interactions, it would become a platform where members share consensus and trust.

Since Electronic Commerce and Mobile Commerce have emerged around whole
cyber world, enterprises and companies contribute much effort on the ways to dig out
their potential customers. The mass markets of previous decades have splintered into
smaller market segments or niches, in which companies could focus merely on certain
target groups and explore new market opportunities (Dalgic, Leeuw, 1994). Mean-
while, Kelman (1958) claimed that individuals’ role and value orientations to a group
—conceptually linked to compliance, identification, and internalization, it influences
individual’s beliefs and changes his/her attitude and intention. Based on this feature,
interest-based or subject-based virtual communities with strong public consensus may
therefore be an ideal target group or niche market for company, technologists and
designers.

Creating a design product or high-tech product to please the whole world is
impossible, thus customized-product already became the tendency toward future
design. Netizens of virtual community are the group with certain common values and
preferences, especially the fans of high-tech interest who are concerned as high tech-
nology acceptance. Hence, their insights toward technology and design products might
provide critical information to technologists, designers, and companies.

The research objectives of this study therefore are listed as follows:

1. To explore Netizens’ perception and preference toward technology + design
products.

2. To investigate the relationship between virtual community characteristics and their
advocators’ (Netizens) preferences.

2 Virtual World and the Hidden Reality

2.1 Cyber Community/Virtual Community

Cyber community is a form of virtual human interaction. This virtual interaction
transforms the way people relate to each other and being as a new virtual social
relationship. Since Computer-Mediated Community (CMC) with the spatial metaphor
is adopted for discourse as thinking of virtual social relations in terms of community.
CMC is referred to be place centered, and the cyberspace in it as a place where
community can develop and be sustained, and new social and economic relationships
can be created (Fernback 1998). On the functional and technical point of view, cyber
community is a technologically mediated and persistent environment which supports
multiple interaction styles, capability for real-time interaction, and multi-user
engagement (Ho, Schraefel and Chignell, 2000). As the term of community is
addressed by Cohen (1985) as being symbolically constructed, with the unity of nor-
mative codes and values it provides community members with a sense of identity.
Rheingold (1993) claimed it as creating “social aggregations that emerge from the Net
when enough people carry on those public discussions long enough, with sufficient
human feeling, to form webs of personal relationships in cyberspace”. Likewise, virtual
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communities offer an engaging environment in which people connect, trust, and share
real insight mutually (Carver 1999). The uniqueness of virtual communities is that most
of their content is member-generated, as opposed to other Internet information which is
typically provided by the site provider (Ridings & Gefen 2004; Hagel & Arnstrong,
1997).Hence, the definition of virtual community might be concluded as the commu-
nity on cyberspace which can provide information and transaction within a
member-generated and social relationship.

2.2 Community Characteristics and Its Present Situation

Virtual community is a real entity that is given meaning by its participants (Baym
1995). Since the content of communication is based upon the self-categorization
process and associated perceptions of shared social category membership (Turner
1991), virtual communities have been widely created on different attributes based on
intention varieties. Figallo (1998) also described that virtual communities are those
where members feel part of a social group, sense a connection with other members,
have common values, and have lasting relationships with others (Ridings & Gefen
2004). Namely, perceptions of shared social identity not only can provide members
with multiple motivations for communicating but also with a shared cognitive
framework that allows the communication to be mutually beneficial and productive
(Postmes 2003). Since the content or concerns of virtual communities are driven by the
participants, community characteristics therefore could be classified as: interest, rela-
tionship, fantasy (entertainment), and transaction (Hagel & Armstrong 1997; Carver
1999; Jones & Rafaeli 2000).

According to the report of “The Analysis of Virtual Communities’ Present Situa-
tion” employed by the Marketing Intelligence & Consulting Institute (MIC, Taiwan)
(mic.iii.org.tw/index.asp), it revealed that the frequency of usage among internet users
achieved 92 % high on “Social Relationship” communities, and 35.1 % on advocating
“Interests” communities in 2014. Furthermore, some social media trends forecasted in
the coming future commonly include: (1) the physical and virtual/media worlds will be
more highly connected; (2) major social networks/communities will battle harder for
our wallet than before; (3) commercial transactions on social media/online will
increasing strongly; (4) Information on the cyberspace will become customized to our
needs (Noff 2011; Holmes 2014).

2.3 Product Preference and the Opportunity
of E-Commerce/M-Commerce

MIC (2014) indicated 81 % of internet users would research product reputation on
cyberspace and the sequence of the ranking are “Social Relationship” communities
(45.8 %), communities with “Discussion Forum” (44.7 %) and “Blog” communities
(33.1 %). And to the analysis focused on ages, under 19-year-old internet users (53.2 %)
and above 40-year-of-age internet consumers (46.6 %) would research the product
reputation mainly relied on “Social Relationship” communities. The users among 20-29
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years-of-age (50.2 %) and 30-39 years-of-age (52.2 %) would prefer the information
provided from “Discussion Forum”. Meanwhile, it also indicated that 82.7 % internet
users always search 3C products and home appliances (36 %) on virtual communities.
E-commerce and Mobile commerce indeed exists on the relations between virtual
communities and their advocators and the influence is believed getting tremendous.

Since online commerce is becoming more related with our daily life, enterprises
pay more concerns focusing on the connection and relationship between virtual com-
munities and their potential customers. Customers however are not blind, they search
commends or feedbacks from the experienced user online. Products designed or
invented with the purpose of involving technology into human daily life, but they
sometimes be found are not acceptable properly to the public. Since preferences could
be conceived of as an individual’s attitude towards a set of objects, typically reflected
in an explicit decision-making process (Lichtenstein & Slovic 2006), knowing the
needs and preferences of certain group is becoming essential to technologists and
designers today. “Lead Users” termed by Hippel (1986) are users whose present strong
needs will become general in a market place in the future. They are familiar with
conditions which lie in the future for most others and can serve as a need-forecasting
laboratory for marketing research, and also provide new product concept and design
data as well. With this notion, releasing technology and design products to a certain
group, especially the group of high-tech acceptance as the lead users, is convinced that
can provide practical comments to the deisgn + technology field.

3 Methodologies

In “Dechnology 2014 New Collection,” the Industrial Technology Research Institute
(ITRI) attempted to incorporate technology into everyday lives. It divided 41 design
products into 12 categories that are closely related to people’s daily lives: life, cook,
appliance, detect, home, fitting, assist, traffic, information, leisure, medical, and alert.
The ITRI further believed that these 12 categories will continue to play a part in our
future lives. The word “dechnology” is a portmanteau word of “design” and “tech-
nology.” It was created in hopes of generating more values for technology by utilizing
the abundant creative energy of Taiwanese designers (Hung & Huang, 2012).
Regarding the development of Taiwan’s design industry, Lin (2009) suggested that the
industry is currently enhancing its design energy and values while moving toward the
emotional technology design that emphasizes “aesthetic experiences.” This study
aimed to investigate whether all of the design products (created by using various
resources) presented in the “Dechnology project” were in accordance with the project’s
spirit—creating more values for technology by utilizing the abundant creative energy
of Taiwanese designers. The characteristics of the design products were examined by
three attributes: “the application of forward-looking technologies,” “the demonstration
of aesthetic designs,” and “the expression of humane care.”

To further explore the relationship between the proportions of the three product
attributes provided by a specific online community and their preferences for the
products, the more representative and preferable items were prescreened. The study
was conducted in three stages.
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Stage one: The 20 products that received the highest ratings and preferences on the
expert questionnaires for “Dechnology 2014 New Collection” were used as control
samples for comparison with the online community’s preferences.

Stage two: A second questionnaire survey was administered using the three attri-
butes (ABC)—“the application of forward-looking technologies” (A), “the demon-
stration of aesthetic designs” (B), and “the expression of humane care” (C). Ratings on
the ABC attributes of all products were obtained through the second survey. They
served as the references for the distribution of the products’ attributes.

Stage three: Based on the analytical results of the data obtained in the previous two
stages, 11 products were chosen as study objects by two criteria—1) having two
attributes that ranked in the top 20 on the ABC survey while also being selected as the
top 20 on the experts’ questionnaire survey, and 2) having one attribute that ranked in
the top 20 on the ABC survey while also being selected as the top 10 on the experts’
questionnaire survey. The items of a commercialized product (as presented in Q2) and
a worst product selected by the experts (as presented in Q4) were also included to
validate the accuracy of the retrieved questionnaires. A total of 13 products (as listed in
Table 1) were used on the Google forms for online questionnaire survey.

This questionnaire survey targeted netizens who were familiar with the use of
technology and possessed specific preferences as research subjects. Other than ani-
mation games and model toys, most of the netizens who participated in the survey also
had a strong interest and passion for forward-looking technologies. In addition, these
netizens responded and reacted enthusiastically to technology-related information
shared on the Facebook fan pages. Hence, this study targeted these netizens as research
subjects in order to understand the feelings and preferences of the Internet and tech-
nology enthusiasts for Dechnology design products.

This study conducted frequency distribution analysis on the ABC attribute ratings
and the product preference ratings of the 13 products retrieved from the survey sub-
jects’ questionnaires. The ABC attributes were also used for the regression analysis on
product preferences, in order to understand the relationship between the Internet
technology enthusiasts’ preferences and the products’ attributes.

Table 1. The 13 design products used in the questionnaires
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4 Results

A total of 127 subjects participated in the Internet questionnaire for the 13 products.
There were 120 copies of valid questionnaires. Fifty-five percent of the research
subjects were under the age of 25 and another 34 % were between the ages of 26 to 35
years. In regard to the gender ratio, 86 % of the subjects were male, which reflected that
the Internet technology enthusiasts’ community was mainly composed of male mem-
bers. The majority of the community’s core members were under 35 years of age.

The questionnaire divided the subjects’ interests and hobbies into nine attributes—
technology knowledge, aesthetics and arts, humane care, animation games, political
issues, film and television, sports, leisure and travel, and model toys. On average, the
participants were interested in the attributes shown in Fig. 1. The majority of the
participants favored model toys, animation, and technology. This corresponded to the
originally targeted population of Internet and technology enthusiasts who were familiar
to technology and products. Judging from the three attributes of technology knowledge,
aesthetics and arts, and humane care, the results revealed this age group to be most
concerned about technology knowledge. Next to that were aesthetics and arts as well as
humane care.

This study targeted netizens who were interested in science fiction comics, ani-
mations, and model toys as research subjects, because a certain percentage of them
were also Internet and technology enthusiasts. As the authors of this study began
managing science fiction blogs that shared related reviews and information since 2008,
and established the Pihiko Studio Facebook fan page in 2013, a number of loyal
netizens who shared common interests and hobbies have gathered together. They
continued to participate in the discussion and information exchange, and they turn out
to be the core members of this study who actively participated in filling out the
questionnaires.

Fig. 1. The distribution of research subjects’ nine attributes
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4.1 The Comparison of the Design Products’ Attribute Ratings

As shown in Table 2, product Q13 (Medical HMD) received the highest score in terms
of attribute A, which was “the application of forward-looking technologies.” This
product was highly praised in the category of forward-looking technologies by the
research subjects as it demonstrated virtual reality technology and was perceived as a
high-tech product by the online community. The product that earned the lowest ratings
on attribute A was Q2 (Sheathing Fabric Pot). While being a commercialized product,
Q2 earned low ratings due to a lack of direct associations with the research subjects’
lives as well as a lack of room for imagination. On the contrary, product Q13 had more
connections with the science fiction plots that exist in video games.

Having received the highest ratings on attribute B, “the demonstration of aesthetic
designs,” product Q6 (Portal) was merely ranked as the 19th on the experts’ ques-
tionnaire survey. This result suggested that while the research subjects were often
regarded as geeks who only care about technologies, they were actually concerned
about the atmosphere of the interior space and the quality of living life as they spend a
lot of time indoor working on computers. This explained their high ratings of product
Q6. The product that ranked lowest on attribute B was Q5 (Dual Ray Desk Lamp)—a
wearable high-tech caring device. It received unfavorable reviews as its design was
unable to highlight the high-tech feel.

In regard to attribute C, “the expression of humane care,” product Q11 (Health
Travel Band) won top stop. The reason might be that the subjects felt especially warm
and considerate after understanding its assistive functions for outdoor travels. The
product paid extra attention to the online community’s inner feelings. Most of the
general public regards Internet and technology enthusiasts as “loners” who live or
spend time alone. In reality, this particular online community still had the need for
humane care. What set them apart from the ordinary people was that they needed more
assistance and caring from making connections with the public. The product that
earned the lowest rating on attribute C was Q1 (Chinese Cake Steamer). Having little
connection with the research subjects’ lives, the product’s main appeal—suitable for

Table 2. The ranking of the three attributes and the preferences

74 H.-Y. Lin et al.



families of two to four people—in turn highlighted the life experiences that the online
community was unfamiliar with. The product turned out as something that the Internet
and technology enthusiasts’ community found to be the most insensitive and even
heartbreaking product.

4.2 The Comparison of Preferences

The questionnaire showed that the product with the highest level of preference was Q8
(Siproperly; sit properly). Based on the ABC attribute results, it was revealed that the
product ranked second on attribute C, third on attribute B, and relatively lower as the
eighth on attribute A. In addition, the technology of Q8 was not the most advanced
among all products. Typically, chairs are regarded as an object that is closest to
people’s everyday life. Furthermore, what an Internet and technology enthusiast needs
when he/she uses a computer every day is a comfortable chair. As a result, Q8 became
the Dechnology product with the highest level of preference in this study. To the
research subjects, the product with higher preferences must meet their intuitive desires
and provide them with the comfort and sense of belonging needed in their daily lives.

Interestingly, the product with the lowest level of preference—Q9 (IRB; UNFLIP
IRB)—ranked fourth on the experts’ questionnaire survey. The product’s overall ABC
attribute rankings appeared to bemediocre at best. The low ratingsmight be due to the lack
of association between the product’s appeals and the research subjects’ demands and
preferences.The indifferent styling andhigh-tech feel also contributed to theproduct’s low
level of preference. On the other hand, Q7 (Urban Traveler Personal Water Purification
Bag) that ranked second on the preference survey andQ11which earned highest ratings on
attribute B were both outdoor travel related products. This explained that the Internet and
technology enthusiasts do not only participate in indoor activities. Theymight simply feel
uncertain about the outsideworld due to their cautious nature, which in turn contributed to
their positive evaluation of the products that care about their inner needs.

After reviewing the retrieved questionnaires, it was revealed that over half of the
research subjects were young people under 25 years of age who were familiar with the
use of Internet. Their choices of products were very different from those of the older
experts. As the research subjects were unable to actually use these products and make
the judgments, the products’ ability to arouse the subjects’ interests can be observed
from the disparate opinions of the experts and the research subjects. Product Q4 (Touch
Handlebar) that was rated by the experts as the worst product did not receive the lowest
rating on the subjects’ questionnaires. On the other hand, product Q9 (IRB; UNFLIP
IRB) which earned expert praise bored the subjects and received poor preferences. In
the book Emotional design, author Donald A. Norman suggested that the consumers
would be delighted to use a product—even if it’s not the best of its kind—as long as the
product can generate pleasurable feelings. This explains that the Internet and tech-
nology enthusiasts, owing to their preferences for Gundam models with strong styling
and technological knowledge, relied on their instincts and preferred styling as refer-
ences when making judgments about the products. Comparing with the experts’
preferential evaluations, the online community placed a greater emphasis on the depth
and the taste of designs.
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4.3 The Comparison of Preferences and Design Attributes

This study further analyzed and discussed the relationships between the netizens’ levels
of preferences, forward-looking technologies, aesthetics designs, and humane care. All
four items showed significant positive correlations (p < 0.001) with each other and the
correlation coefficient reached 0.77. Using the level of preference as a dependent
variable and forward-looking technologies, aesthetics designs, and humane care as
independent variables, the regression model of the level of preference constructed by
multiple regression analysis is as follows:

Preference = − 0.020−0.154 (forward-looking technologies) + 0.091 (aesthetics
designs) + 0.095 (humane care)
Adj. R2 ¼ 0:69 ,P < 0.01
From the correlation coefficient of the ABC attributes and the level of preference, it

was concluded that there was significant correlation between attribute A and C—the r
value reached 0.771, suggesting the two attributes were highly correlated). This
regression equation can be explained as people who gave attribute A high ratings also
provided high credits to attribute C. The influence of attribute A in the regression
equation appeared to be negative. The possible reason was not because A represented a
technology with negative influence; rather, it was more likely that the significant
correlation between A and C influenced the preference together. The F test in the
analysis of variance (ANOVA) has reached a significant level (F = 6.4527) and the R
Square reached 0.685. This suggested that when using the ABC attributes to estimate
the preference, the explained variation reached 68.5 % —a relatively high level. It was
then concluded that to the Internet and technology enthusiasts’ community, technology
is not the most critical influential factor when judging the preference for a certain
product. Instead, the subjects would appreciate a product if its technology can connect
with the subjects’ needs—or even satisfy their inner desires—and is of stylish
appearance. This can be confirmed by the high preference ratings for the chair, which
was associated with the subjects’ life experiences. Most online community members
spend a significant amount of time in front of the computer and long for a beautiful and
comfortable computer chair, which is a distinctive and reasonable choice. On the other
hand, the experts’ selection focused on the depth and the taste of the design concept. In
the study result, it was suggested that the Dechnology products should not only have
intimate connections with human lives but also pay more attention to the demands of
the certain users.

After comparing the design products with the regression equation obtained in this
study, it was found that Q7 was the product that fit the regression equation the most.
Consequently, by reviewing all of the Dechnology products with the regression
equation, it was discovered that the products considered to have more extensive uti-
lization of technology also received higher ratings on the level of humane care. On the
other hand, the products that only placed an emphasis on technology earned relatively
lower ratings on the preferences, which can be most well-demonstrated by the differ-
ences between the products of Q7 and Q13. This illustrated how technology must be
human-centered in order to exert its potentials. As Lin (2014) suggested, the more
advanced technology becomes, the more emphasis should be placed on humane cares.
The goal of all new century designers is to eliminate the gap between users and
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high-tech products by “embracing new technologies and incorporating human factors.”
From this study, the needs of the Internet and technology enthusiasts can be under-
stood. The Dechnology products, while being created based on the idea of demon-
strating new technologies, revealed the characteristics shown by the different user
communities. The sooners the users’ demands are incorporated into the designs the
more feedbacks and accolades can be received from the users, resulting in more
popular products being created.

5 Conclusion and Suggestion

To understand the characteristics of the Internet and technology enthusiasts’ commu-
nity, the research subjects of this study were mostly young online community members
under 35 years of age. Other than liking the themed model toys in the blogs established
by the researcher of this study, most of these subjects were interested in animation,
video games, and technological knowledge. In regard to the three attributes—tech-
nology knowledge, aesthetics and arts, and humane care—it was revealed that the
subjects placed the greatest emphasis on technology knowledge, followed by aesthetics
and arts and humane care. From the results of the questionnaires, the subjects’ pref-
erences for the Dechnology products were obtained and analyzed for regression
equations. It was revealed that the subjects cared the most about how technology can be
utilized in human lives—especially the parts that are most relevant to themselves. If the
products were able to deliver the senses of comfort and belonging that the subjects
needed in their daily lives, they will provide positive feedback and show their pref-
erence for the products—even when the subjects were animation, comics, and tech-
nology enthusiasts. The result confirmed that all designs are created for
human-centered demands; as technology becomes more advanced, more attention
should be placed on the values of human beings, and more emphasis should be placed
on humane care (Lin, 2014).

From the regression equation analyzed in this study, it was concluded that tech-
nology is not the most critical influential factor when the Internet and technology
enthusiasts’ community judged their preferences for a particular product. Instead, the
subjects would appreciate a product if its technology can connect with the subjects’
needs—or even care about their inner desires—and supplemented by stylish appear-
ance. When designing products, in addition to utilizing technological advantages and
introducing aesthetic design elements, designers should also create products that
consider human needs. Depending on the level of how close the products’ humane care
attributes are to the users’ needs, the ratings of user preferences might be significantly
varied. It was suggested that the Dechnology products should not only have closer
connections with human lives, but also pay more attention to the demands of specific
user populations. The greatest advantage of Dechnology product was to establish close
relationships between technology and users.

In the ITRI data, the 41 Dechnology products were divided into 12 categories that
were closely related to people’s daily lives. The present study results discovered that
there were no significant relationships between the preferences for the product and
these 12 categories. On the contrary, the preferences reflected the characteristics of the
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research subjects. In the book Democratizing Innovation by Eric von Hippel (2005), it
was suggested that user’ demands for customization will increase in the long run.
Future product designs will be based on the demands of particular users and integrated
with the appropriate technologies. The end result will more closely resemble the needs
of real users in real markets. It is recommended to incorporate users’ or potential
customers’ opinions into the design process during the early stage of design. Their
demands should be understood so that the required technologies can be applied to the
design, resulting in the increase of users’ preferences for the products and the designs’
advantages.

Owing to the limits of both time and subjects, this study was unable to conduct a
more comprehensive analysis research. As the subjects of this study were Internet and
technology enthusiasts’ community, the result suggested that online community with
specific hobbies have their own opinions and demands regarding the product prefer-
ences. The product design, therefore, should focus on humane care and needs while
incorporating technology and aesthetics approaches—to serve as recommendations for
technology product design. As the manufacturing methods change over time, con-
sumers no longer solely pursue products that are inexpensive and produced in mass
quantities. They want products that are custom-made and satisfy the individual’s
unique demands. The progress of the Internet has resulted in more online users and
online communities with different characteristics. In this study, the research subjects
were limited to followers of the blogs established by the researcher. If big data can be
incorporated and analyzed in the future, more online communities’ user experiences
can be understood and products that fit the specific users’ characteristics can be
designed. This is the future goal for designers who create innovative product designs in
this new era.
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Abstract. By focusing on online international shopping, this study investigates
customer satisfaction measured by applying the mainstream research model and
satisfaction metrics. Net promoter score, continuous purchase intention, product
satisfaction, and the pros and cons of each of the metrics are discussed. The
paper advocates understanding customer from a more comprehensive view than
mere satisfaction. A new customer experience model is introduced.

Keywords: Customer satisfaction � Loyalty � NPS � Continuous purchase
intention � Customer experience � Online shopping

1 Background and Research Objectives

1.1 Significance of Customer Satisfaction

In the past year, international giants in e-commerce has almost invariably expedited
their market strategy globally. Internet shopping (IS) has extended customer’s physical
limit. Customers from Beijing can taste the newly picked cherry from Chile, while
ladies from Ukraine can enjoy the most up-to-date fashion in China. As smart phone
becomes more affordable worldwide, it is a matter of a click to purchase products from
anywhere in the world at any time. According to eMarketer, nearly one-quarter of the
world’s total population uses smartphone [1]. The consumption urge for more product
selection together with technology availability boost IS’ expansion.

Even in the booming stage of international IS, customer experience is and needs to
be a core part in the strategic planning of IS websites rather than something nice to
have. Compared to in-store shopping, it is much less controllable for online sellers to
persuade a purchase. Online shopping offers more opportunities for interactive and
personalized marketing [2], enabling customers to compare hundreds of alternatives at
one time. The cost of retrieval or withdrawal when shopping online is very subtle
compared with in-store shopping. Meanwhile, given the risk and uncertain nature of
online shopping, online customer tends to be less rational. Emotions and feelings at the
moment of clicking are more involved in the occasions of online shopping. From all the
choices and browses online customers engaged, they look for value [3]. However, there
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is no practice yet which is able to anatomize the value clearly. On the contrary, value
brings stronger competition among e-commerce websites than ever in the battle of
winning customers. Hence, understanding and improving customer satisfaction is vital
for players in B2C (business to customer) e-commerce market.

1.2 Conceptualizing Customer Satisfaction

Before thinking of how to measuring customer satisfaction, it is worthwhile to take one
step back and seriously think of what customer satisfaction really is. Even if this topic
has been deeply researched, there is no consensus in the definition of customer satis-
faction [4]. Giese and Cote [5] define satisfaction as “response (emotional or affective)
pertaining to a particular focus (product, consumption experience, etc.) determined at a
particular time (immediately upon purchase, after consumption, based on accumulated
experience).” Some research [6] defines it as “a cumulative evaluation of a customer’s
purchase and consumption experience to-date.” There is also definition that “the
important service attributes and measure customer’s perception of those attributes and
overall customer satisfaction [7].” As we can see, satisfaction is so difficult to be
explicitly defined. All of these definitions are entangled with capturing some traits of
the state of satisfaction or what satisfaction produces. Besides, all of these definitions
can hardly be used in corporate practice. As long as there is no agreement being made
on the definition of customer satisfaction, debates over which attributes are the best
reflections of customer satisfaction would not end. Thus, it seems more practical to
focus on measuring the behavioral reflections of satisfaction rather than defining sat-
isfaction. How do you show loyalty to a brand/product/service? Or what will you do if
you are satisfied with a brand/product/service? It draws us back to the concern that to
what extent it is likely to reflect customer satisfaction either by giving referral, buying
more, not using competitors’ products, giving visually support, or other ways.

2 Past Research on Customer Satisfaction Measure

2.1 Net Promoter Score

A variety of IS customer satisfaction research has been discussing the construct of
satisfaction, or metrics of satisfaction [8]. Even if there is no such a perfect mea-
surement yet, the net promotor score (NPS) is one of the simplest as well as the most
widely adopted customer satisfaction and loyalty measurement. NPS asks customer’s
willingness to recommend a product or service to other people, evaluated on a scale
from 0 to 10. Based on the score given, it divides all customers into three groups,
naming detractors, passives, and promoters accordingly. The net promoter score is
calculated by subtracting detractors from promoters. The net promoter score is used as
the estimate for customer loyalty and business growth.

Compared with other traditional customer satisfaction measures, NPS asks fewer
questions and is very easy to calculate. It reduces the barrier for customer satisfaction
data collection greatly. Customer feels less bothered by one simple question than a set
of questions. Many organizations conduct their NPS study on a monthly or weekly
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pace. Some even monitor their NPS performance in a real-time matter. NPS is very
much explicit and self-explained. It diagnoses the health of business from the customer
side, and notifies executives for adjustment or changes. Fred Reichheld [9] called NPS
the ultimate question for the sustainable growth of business. With the persistent
endeavor of Reichheld and his follower, nowadays, NPS has been adopted by many
leading B2C companies and organizations of a variety of industries and business. An
important outcome of this NPS phenomenon is that individual company or organization
is able to compare their performance with competitors. More than that, NPS bench-
marking forms a kind of standard in a sense that who satisfy customers better regardless
of industries and business. That creates an atmosphere of customer first rather than
profit first. It also allows dialogues between corporates from varied business in the
scope of customer centered economy.

From the nation level, NPS has also made great contribution in the process of
experience economy. In China, for instance, the government recently founded a special
organization to build nation-wide customer NPS (C-NPS) management system [10].
Their research covers major domestic and foreign brands from FMCG, durable con-
sumer goods, and service industries. The result is released publicly, aiming to promote
customer satisfaction in regular corporate performance evaluation as well as to facilitate
the so called customer centered culture in Chinese economy.

2.2 Criticism to NPS – from Intention to Implementation

In spite of its world-wide popularity, discussions and notions over NPS is not over-
whelmingly positive. NPS has been challenged for its doubtful in predicting customer
loyalty behaviors [11] and in helping make management decisions [12]. The under-
neath rationale of NPS lies in that referral intention is believed to be the very direct
reflection of loyalty. Furthermore, NPS put emphasis on customer mind share. Cus-
tomer mind share is reflected via the proportion changes of customer groups with
different levels of referral intention. It claims that improving NPS can help companies
to win bigger market share.

Along with more practice in NPS, it is challenged that the predictive validity of
NPS for loyalty behavior. Some research compared NPS with traditional ACSI
(American Customer Satisfaction Index) model in predicting company growth, and
found no better performance with NPS [13]. Higher NPS score does not necessarily
promise more positive comments for your service, or more purchase for your product,
or even not more actual recommendatory behaviors for your website. NPS itself is
unable to fix the gap between intention and actual behavior. Besides, using NPS alone
is difficult to provide actionable plan for company executives or operation staffs. The
user experience research sector in e-commerce companies are often put in a situation to
explain to their product and merchandizing fellows about how the score is linked to
website GMV (Gross Merchandise Volume) and what they can get from the score. For
business with well-established profit model and steady sales growth, their NPS score
may not have major changes over time given that the business is in a relatively stable
stage [11]. At the same time, for newly developed e-commerce business, NPS score
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alone is not reliable enough to reflect customer satisfaction. Since the score can be very
sensitive to major website events and has big variation across different customer groups
depending on their familiarity to the website.

2.3 Continuous Purchase Intention and Satisfaction

In the realm of customer satisfaction research, continuous purchase intention (CPI),
also called repeat purchase intention, is another attribute that has been thoroughly
researched. Continuous purchase intention refers to the subjective probability that a
customer will continue to purchase a product from the same online seller [14]. Com-
pared with referral intention, CPI may have higher predictive influence on the share of
wallet of business. Some studies use CPI as an equivalent metric for satisfaction.
However, how CPI correlates with customer satisfaction and loyalty is not so obvious
and direct as NPS. Customers with higher satisfaction level are very likely to shop
again; whereas, customers’ continuous shopping may be due to various reasons rather
than being satisfied or loyal. Although some empirical studies find indirect positive
correlation existing between CPI and loyalty [15, 16] argue that CPI may not represent
loyalty effectively. They extend loyalty into a relationship construct based on the
different characters and various degrees of relationship strength, and claim that CPI
correlates differently with different types of loyalty relationship.

More research discusses determinants or the construct of CPI [17], exploring ways
to improve repeat purchase. Prior research has indicated a set of determinants of CPI,
including but not limited to perceived usefulness, trust, satisfaction, switching cost, and
perceived value. Research reveals that perceived value includes both utilitarian value
and hedonic value. It is the main driver for customer to repeatedly purchase from the
same store [18, 19]. Utilitarian value is proposed as a construct formed by product
offerings, product information, monetary savings, and convenience. Hedonic value is
proposed as a construct of six hedonic benefits, which are adventure, gratification, role,
best deal, social, and idea. Other researches find that customers’ online shopping habit
moderates the influence of those determinants’ influence on CPI [17]. For instance, the
more experience a customer have with shopping in one particular store, the more likely
she or he will come back and shop again. Despite of the presence of large amount of
CPI research, applicable implications are rarely discussed.

2.4 Other Research Model on Measuring Customer Satisfaction

Given the shortages of NPS, many endeavors have been made in exploring a more
precise measurement for customer satisfaction and loyalty and how the measure can
promote business growth. In the aim of that, measures with more explicit predictive
correlation with actual sales growth need to be introduced. A customer can be likely to
recommend to other people without buying more himself. Also, a customer satisfaction
measure system will work better than a single satisfaction score.

Interestingly, we notice that other research explored similar idea. In a study con-
ducted by [20], researchers asked consumers “How do you show loyalty to the firms

From Customer Satisfaction to Customer Experience 83



you do business with.” The top two answers were “spreading the word and telling
others” and “buying more”, with a selection of 78 % and 69 % respectively. Further
than that, Aite Group [12] started measuring referral performance score. In their metric,
customers were divided on two dichotomous dimensions, referral (refer and don’t refer)
and business growth (customers who increased consumption of the business and
customers who do not increase consumption). The score was calculated by multiplying
the percentage of customers that refer by the percentage of customers that grow their
relationship. This is a worthy trying of combining both loyalty intention and loyalty
behavior in one measure. The different customer segments sliced by referral intention
and business growth provide valuable trace. It shows clearly how your customer groups
with different referral and consumption pattern compose. It also calls attention to the
inconsistency between behavior and intention, and what can be done to transform
inconsistent customers to a better relationship stage with your business. However,
depending on business features, customer segments sliced by business growth can be
misleading and may not be appropriate for some business. Business relationship growth
involves many variables, such as amount of spending, frequency of consumption,
customer quality, length of doing business, and so no. Of some many variables, it
brings out another problem that which is the proper one to pick out as customer’s
behavioral loyalty contribution. Moreover, the metric tells only where you are, how-
ever, it is still a myth that where to go.

In the China Customer Satisfaction Index Model (C-CSI) [21], three metrics are
considered, including total satisfaction (TS), factor satisfaction (FS), and continuous
purchase intention (CPI). TS and CPI are both measured on a 5-point Likert scale, and
calculate the percentage of the top 2 answers, very satisfied and satisfied, and willing to
buy very much and willing to buy, respectively. FS considers both the satisfaction and
importance of a set of sub-attributes of products, service, or images. Each satisfaction
attribute is weighted accordingly. C-CSI score is the sum of the three metrics, with each
given a specific weight. The formula is

C� CSI ¼ TS � 0:4þ FS � 0:4þ CPI � 0:2

As we can see, rather than composed by a single score, C-CSI adopts repeat
purchase and satisfaction attributes into its measure system. Corporate performance can
also be measured and compared on specific influence factors. Even though C-CSI still
measures from a purely cognitive level, it extends satisfaction and loyalty to repeat
purchase intention, which is helpful for companies to know how their market is going
to change.

3 From Customer Satisfaction to Customer Experience

3.1 Taobao International and Tmall Global

When building customer centered experience testing system in an e-commerce setting,
not only satisfaction and loyalty, but also practical implications for business growth
should be considered. As discussed earlier, the practical value of customer satisfaction
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measurement is determined by the stage of business and market maturity. If this
business factor is taken into account as early as possible, fewer barriers would be
expected in either communicating results or facilitating further actions.

In our case, the business we service for is Taobao International and Tmall Global.
Taobao International is a platform to connect Chinese domestic sellers and oversea
individual buyers. On the contrary, Tmall Global is aimed to help Chinese domestic
individual buyers to purchase oversea products easier. No matter either an import or an
export direction, the two international B2C websites are both quite young, and are in a
stage of introducing the marketplaces to more customers.

3.2 User Experience Pulse Tracking

Reviewing different endeavors in exploring a better customer satisfaction, although
some look for a revolutionary replacement for NPS, evolutionary approaches are more
commonly used. To continuously and systematically track customer satisfaction and
loyalty for our websites, Taobao International and Tmall Global, we also take a more
evolutionary approach. Since both websites are in early stage of business growth, it
becomes the first and primary priority to building reputation and retain customers. This
big issue, when translating into customer satisfaction tracking, lays priority on how do
they like our websites, and how much likely they will buy again. Furthermore, while
working with merchandizing and product fellows side by side, we have really made a
lot of efforts on transforming the original customer feelings and thinking into inter-
pretations that are meaningful to different stakeholders. For a useful tracking system,
satisfaction metric alone is not expected to answer all “Why?” questions behind. It is
vital to inform different stakeholders the good as well as the not good enough expe-
rience customers’ have with our websites. Considered all the factors above, our
measure system is extended from customer satisfaction tracking to customer experience
tracking. Three key metrics are used, which are NPS, CPI, and PSAT (product satis-
faction), naming together User Experience Pulse Tracking (UEPT) (Fig. 1).

Referral 
Intention 

Customer
Experience

 

Product 
Satisfaction 

Continu-
ous Purchase 

Intention 

Fig. 1. User experience pulse tracking model
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3.2.1 NPS and Why?
NPS is the first and foremost metric in UEPT. First, referral intention has high cor-
relation with loyalty and loyalty behavior according to prior research. Second, NPS is
one of the most often used satisfaction and loyalty measure internationally. Many
research entities and enterprises share data with the public. It allows comparison with
similar products horizontally. Third, besides knowing the scores, we also want to know
reasons behind. It is worthwhile to know what make them to recommend or not to
recommend for explanatory and practical purposes. Based on traditional NPS practices
and our website features, we generate 21 referral determinable factors. The 21 items list
out the key user-faced touch point throughout a complete purchase experience,
including product, price, promotion, payment, logistics, customer service, and website
design. For customers who give a score of 7 or above, who are passives or promoters
according to NPS system, we ask them to select reasons from the 21 items for making a
referral to others. For customers who give a score of 6 or below, who are the detractors,
we ask them to select the items that making them not recommending our website
as well.

3.2.2 Continuous Purchase Intention
Given the practical importance in business growth, CPI is the second metric added into
UEPT. A study [14] shows that an average customer must shop four times at least in a
same online shop before the shop can make profit from the customer. High continuous
purchase can bring increased gross profit rate for e-commerce websites, therefore, it
leads to better ROI performance and higher profit [22]. Now some people may wonder
why not asking customers’ repurchase behavior directly. One risk for measuring
behavior directly is that repurchase behavior is often uncontrollable. Purchase behavior
is often triggered by factors irrelevant with websites, many other random factors are
involved at the same time. Every purchase is independent from the other, it is risky to
predict one purchase by using the prior one. Whereas intention is relatively stable and
is generally acknowledged to play a significant role in the prediction of future behavior.
Besides, it is a memory burden to ask customers to recall how many times they have
purchased. Plus that the reliability of recalling is doubtful. Self-reported data shall have
higher reliability that collecting customers’ intention versus asking them to predict
behavior in the future. It will be more practical to research respondents’ purchasing
data if necessary.

Furthermore, high continuous purchase intention indicates more active website
traffics and higher customer retention rate. For new websites to survive on a compet-
itive battlefield, CPI tracking is a vital reference in regards to strategic operation
planning for improving customer retention.

In UEPT, CPI asks customers on a 0 to 10 scale: “How likely is it that you are
going to continue to purchase on our website?” Customers who give a score of 7 or
above are considered the high CPI type, whereas customers score lower than 7 are
considered the low CPI type. The question is open to all respondents, however, only
those who have made one order at least on the website are taken into calculation.
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3.2.3 Product Satisfaction
Product satisfaction (PSAT) is another index that have grown in popularity over the last
couple years. There has been debates that whether PSAT or NPS is more important
than the other. In fact, drivers of PSAT or NPS are not identical [23]. PSAT depends on
your customers’ expectations on products and it emphases on the state of content of the
user; whereas NPS asks customers if they believe your product is worth recommending
to others. It indicates how customers rank your product compared with other com-
petitors. There is known a strong correlation between the two metrics. Both are
business-outcome metrics that are equally important to measure. In UEPT, PSAT asks
respondents “How satisfied are you with our website based on your experience with
it?” It is measured on a 5-point Likert scale, from very dissatisfied to very satisfied.

3.3 An Integrated System

In UEPT, the three scores are present as a complete customer experience tracking
system, each index is reported independently. Some other satisfaction models apply
generated metric by using statistical methods, such as ACSI and C-CSI. However,
metrics produced by statistical modeling on the average are complex to explain. For
inner stakeholders who do not have much patience with statistics, it adds extra burden
on using the metrics. The three metrics in UEPT have all been applied maturely with
plenty of successful cases, and are familiar to our stakeholders as well. Hence, it is
much more effective and efficient to report the three metrics rather than creating a new
one.

What is more, the three metrics together create rich and flexible customer dimen-
sions. For example, when segmenting customer by using CPI and NPS together, it
becomes possible to know that how much customers truly love us, whether it is verbal
support only or it potentially increases sales. The extended customer segments also
bring richer and more valuable information than the single dimensional segments of
detractors/passives/promoters. It is valuable for marketing and merchandizing fellows
to know the proportion of each of the segments and how the proportions change over
time, and then seek solutions. For example, customers who do not recommend the
website but are very likely to purchase again themselves may stay merely because they
can hardly find alternatives. Customer satisfaction needs to be present to convert the
mere repeat purchasers to committed purchasers [4].

In addition, it has also been found that generated metrics have reduced acuteness to
website fluctuations since the numbers have been weighted. It is much easier to use
NPS, PSAT with which industry benchmarking has been well established with public
recognition, allowing quick comparison with other players. In general, NPS, CPI, and
PSAT are strongly correlated, each of them contributes to satisfaction and loyalty.
Moreover, using further referral factor questions, UEPT is able to help to identify the
root causes for the up and down with customers’ attitude changes and improve (Fig. 2).
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4 Discussions

After reviewing various prior research on customer satisfaction and loyalty, there has
not been any metric or model reached consensus. We adapted an evolutionary approach
to develop the UEPT model. An innovative way was proposed to segment customers by
using CPI and NPS, which gave us rich insight into customer attitude and root causes.

We also created a live system to continuously improve the questions used in referral
factors in order to provide more meaningful information to business. The current 21
referral factors were reviewed frequently for refinement. We compared the selection of
each referral factor for recommending or not recommending with their opening
question feedbacks regarding to their complaints and what they believe we can make
improvements to better serve them. We found factors and conditions that had been left
out. For instance, if a new factor emerged as a frequently mentioned factor in their
referral decision, which is not in the UEPT, we would add it to the questions.

Also, we think the referral factors need to be refined accordingly for different
websites. The UEPT for Taobao International and Tmall Global are using the same
referral factors for the purpose of keeping measurement consistent. The disadvantage is
that the factors are less website specific and are less detail oriented. Besides, Taobao
International and Tmall Global are facing different user groups and have different
functions and services. It will be helpful to apply website customized referral factors. In
general, how customer satisfaction and loyalty research can promote business growth
requires persistent attempts.

For future research, we have not closely studied the relationship between NPS and
PSAT. Occasionally, NPS and PSATwould change in opposed directions. There were no
sufficient data to explain why customer are more willing to recommend us while they are
less satisfied, or the other way around. Further research are needed to explore this area.
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Abstract. This paper explores the external factors that influence the decision
making process of young Asian females when they shop online for fashion
clothing. The empirical investigation was carried out with a positivistic
approach and a sample size of 142 young females in Pakistan. As females get
more financially independent in developing Asian nations it leads to a question
whether their buying decisions are still dominated by external factors? It was
found that young educated adult Pakistani females make on-line purchase
decisions under a significant influence of a highly collective and masculine
environment. These results could be extrapolated to other similar cultures and
emerging e-retailing areas.

Keywords: Socio-technical issues � E-commerce user interfaces � Culture �
Purchase behavior � Consumer behavior � Emerging markets � Decision-making
process � Theory of reasoned action

1 Introduction

It is widely common in the developed world that women make independent e-retailing
decisions. However, for some developing countries (e.g. Pakistan) the female buying
behavior appears to be affected by cultural variables (e.g. masculinity). According to
Bearden et al. [1], the most important determinant of an individual’s behavior is the
influence of another individual.

This study has taken an opportunistic Pakistani female user sample. This retail
market was approximated at 42 billion USD reporting an annual sales growth of
approximately 105 million USD (Punjab Board of Investment and Trade 2013). This
indicates an increase in economic growth and spending power of consumers. One of
the most important contributing factors towards this new consumption pattern is the
young generation, which account for 73 % of the total population (under 35 years of
age) of which 33,632,395 are females [2].

Previous studies examined the influence of cultural variables to buying behavior
and purchase decision-making of consumers. These include family structure and size,
religion, and collectivism. Bearden et al. [1] suggest that the most important deter-
minant of an individual’s consuming behavior is the influence of others. Cultural and
idiosyncratic values often influence e-commerce user behavior [3–5]. This type of
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influence distils into a shared set of on-line consumer decision-making values [6] that
pass on from generation to generation [7, 8]. Bagozzi et al. [9] define it as a combi-
nation of social and psychological processes that people endure through the acquisition,
use and disposal of products, practices or services. These processes also gender
dependent [10] with different needs and behavior of consumption [11]. Culture is
another influencing parameter [12]. It involves conscious and unconscious values,
attitudes, ideas and symbols that help to shape up on-line consumer behavior.

The understanding of these influencing factors to consumer behavior in emerging
markets is particularly important for the development of e-commerce interfaces. This
paper aims to understand these issues better.

2 Culture and e-Commerce

In emerging e-commerce markets, such as the one in Pakistan that this study has
focused, male dominance influences women decisions. As there is lack of education
and less awareness amongst women in the urban and rural areas, the success of
e-commerce is not as in the Western countries. However, the e-commerce platforms
and e-commerce interfaces are on the rise and slowly businesses have started to have
their presence on the web. This has been a result of the multimodal interfaces and
avatars, which as described by Rigas and Alty [19] help to communicate with the target
audience. Moreover, Rigas [20] supported the idea of auditory and ear-cons in the user
interfaces for effective communication. These additions could play a vital role in an
emerging e-commerce market such as the one in Pakistan.

2.1 Hofstede Cultural Typology

Hofstede Cultural Typology, as shown in Fig. 1, shows five points through which the
culture of a country can be analyzed. The higher the number the more that aspect is
persistent in the culture. Power distance indicates the degree to which the less powerful
and dominant members of the society accept the power to be distributed unequally.
High power distance indicates that all the individuals are not dealt with equality. The
level of inequality is usually sanctioned equally by the leaders and the followers.
Individualism reflects the extent to which the individuals of a particular society are
bonded into groups.

In an individualistic culture, the members of a society are mainly concerned only
about their own interests and do not take into consideration the interests of other
members of the society. Whereas, a society having a collectivist culture is more inter-
ested in the interest of its group into which they are strongly bonded. Personal interest,
likes and dislikes are usually overlooked and ignored for the sake of common interest of
the group in such a society.

Pakistan displays a collectivist culture. A study on China found that collectivist
values influence the purchasing decision most [22]. It is believed that due to being a
highly collective society, the basic norms and values shared amongst the society and
the suggestions and likes or dislikes of close family members are of great value and
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influence when a Pakistani individual would make a purchase decision. Pakistan being
a masculine society not only interrelates its values with the role of men but is also to a
great extent influenced by the dominance of men and their super ordinate position over
females. This context makes the male dominance and the power of men a predominant
factor, which is likely to affect the purchase decision of Pakistani women.

2.2 ABC Model of Attitude

Pakistani, which has a very collectivist culture, people tend to form attitudes that full
fill their social identity functions, and there is not a constant relationship between
attitude and future behavior [13, 14]. There can be a possibility of having a converse
relationship, where the behavior would come first determining the attitude. In a col-
lectivist culture, the shared experiences within a group of a particular brand or product
would be more influential as compared to an individualistic culture [15]. Hence, it is
assumed that within a Pakistani society, women have a standard learning hierarchy
approach, as illustrated in the diagram above, when making purchase decision and they
carry out an extensive problem solving process before making a purchase.

Considering the notion of culture suggested by Hofstede [21] as “collective pro-
gramming of the mind” it is then important to understand culture by further studying
attitudes, beliefs and values which are shared amongst certain group of people. Attitude
is a cultured and learned tendency to react or respond in a consistent and steady manner
towards a given article or object.

3 User Study: Results, Discussion and Analysis

A positivist approach was taken in this study. A structured questionnaire was designed
to investigate the different stages of the decision-making purchasing process and input
variables to this process of young adult females. The sample was opportunistic and
taken in Pakistan. It consisted of 142 female respondents aged between 18 and 35 years
old. This age profile of respondents consisted of 26–30 years old (36.1 %), 21–25

Fig. 1. Hofstede’s cultural dimension [21]
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(35.4 %) and 18–20 (4.9 %) as shown in Fig. 2. Figure 2 shows the educational profile
of the sample. It consisted of 65 respondents (45.5 %) with a postgraduate qualification
and 40 (28 %) with an undergraduate education. The results are discussed in relation to
the purchase decision-making process, attitudes and the theory of reasoned action.
Results indicated that from the age of 26 onwards, their spouses will influence their
purchasing decision-making process of potential e-commerce female users. Females
aged between 21 and 25 are more likely to be influenced by males members of their
family (e.g. fathers or brothers).

A total of 144 respondents took part in the survey consisting of females only
between the ages of 18–35. 142 respondents gave valid responses (98.6 %) and two
gave invalid responses (1.4 %). The first largest group (36.1 % of respondents) who
filled in the questionnaire were aged 26–30. The second largest group (35.4 % of
respondents) were aged 21–25. The smallest group (4.9 %) was aged 18–20. The
majority of females (aged 21–25) were single and considered themselves independent
to make their own decisions regarding purchasing fashion clothing on on-line and
offline. However, the analysis suggests that these females are actually most dependent
and influenced by males. This can be related to the fact that single women usually live
with their family and hence there are more men who can influence their decisions such
as their father, brothers or uncles or even males from the extended family.

Fig. 2. Sample profile against age
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3.1 Sample Profile Against Marital Status

A cross tabulation between age group and marital status, as shown in Fig. 3, indicates
that the highest percentage of married females (21.0 %) were between the ages of 31–
35; 19.6 % between ages 26–30; and the highest percentage of single females (21.7 %)
between ages 21–25. Results suggest that from the age of 26 onwards, it is more likely
that Pakistani females are married and hence may be more likely to be influenced by
males, specifically their husbands in their decision making process. However at the age
of 21–25 they are either staying at home and influenced by other males of the family
such as father or brothers or are relatively independent compared to married females. In
a masculine society females tend to spend more time at home and in domestic activities
and also tend to face gender inequality. Married females in a collective and masculine
society of Pakistan are believed to be dominated by their husbands, where men not only
take control over most of the house matters but also purchasing their clothes. In the
buying decision process, women not only look for more information but also take more
options into consideration, making the process more complex.

Results also suggest that married females were significantly influenced by their
husbands (only) when making decisions for purchasing fashion clothing. The fact that
females cannot purchase against the will of their father or husband, who are considered

Fig. 3. Sample profile against marital status
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the ‘head of the house’ in Pakistani society, may influence this. Consequently, Paki-
stani females try to consume products, which are accepted by their husbands, fathers, or
other family members.

3.2 Decision Making Factors Against Age Group

In a collective society, most young adult women do not live on their own, but there are
a number of few females who live outside of their families. Some live because of their
jobs and some live away from their families because of their studies. To have a better
understanding of the influences which young women have on them whilst making a
purchase decision the age group to which they belong and with whom they live with
has been crosstublated in Fig. 4. From the same Fig. 4. it can be seen that 61.0 % live
with their family. 24.8 % disagree that they make independent decisions in the absence
of influence of males. Only 5.7 % of those staying at home agreed that they make
independent decisions in the absence of male influence. 14.9 % of respondents living
with their spouses disagreed that they make independent decisions and only 2.1 %
agreed that their decisions are independent. Whereas it can be seen that only 1
respondent, living alone, claimed that she makes independent decisions and surpris-
ingly 2.1 % females living alone, the samples shows that they were influenced by males
when making their purchase decisions. It was expected that young women living with
their family or husband are likely to be influenced by men, but these results have
strongly revealed the influence that men have even to those females living alone. This
indicates the strong influence and that, women tend not to overlook or avoid the
influence of men when purchasing.

Results show that 29.7 % of young women living with their families agreed that
they consider other people’s opinions when they making purchasing decisions. How-
ever, 15.9 % disagree that they consider other’s opinions. This can be due to many
factors. Within a family, other’s opinions matter. For example, if an uncle lives in the
same house the tradition in a collectivist society is to take their opinion and ideas. For
clothing, the aunt would be involved in giving her opinions for purchasing. If that
clothing is bought against her approval it may lead to conflict, therefore allot of
sensitivity is involved. However in e-commerce, women do not seek much permission
and approval, because purchases on the internet are favored by friends or reviews that
recommend others to purchase.

Out of all respondents, 54 (which is the largest group) agree that females who are
financially dependent on males, significantly consider males views at the final stage of
deciding to purchase. Only 26 respondents disagree to this statement, which suggests
that a large number of young Pakistani women believe that females financially
dependent on males are more likely to consider their views. This belief can be due to
either personal experience or observation, as a large number or respondents live with
their family, and are either students or married; i.e. financially dependent on males.
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3.3 Decision Making Influencing Factors According to Marital Status

A large proportion of the sample (41 respondents) claimed that family suggestions were
the most influential to making new purchases (29.1 %). 28 respondents (19.9 %)
claimed that were influenced by friends, 27 respondents (19.8 %) were influenced by
celebrity styles and 26 respondents (18.4 %) were influenced by spouses. However,
12.8 % declared other factors.

Figure 5 shows that 41 respondents (29.5 %) agreed that males from an extended
family have an influential role towards the purchase clothing of young women.
Whereas 40 respondents disagreed to the above given statement. Furthermore, 11
respondents strongly disagreed, hence if calculated larger number of respondents dis-
agree that males from extended family play an influential role towards the purchase of
fashion clothing.

The second most important factor for deciding to purchase is ‘a spouse’s sugges-
tion’, as given by 40 respondents (28.8 %). ‘A friend’s suggestion’ was the next most
important factor given by 32 (25.80) respondents followed by a ‘celebrities style’ with
27 (21.77 %) respondents and ‘a family suggestion’ with 25 (20.16 %) respondents.
This suggests that ‘family, friend or spouse suggestion’, are the main factors that
encourage young adult Pakistani women to purchase something new. This study
proposes that male dominance plays the most critical part and role in influencing the
decision process and purchases of young Pakistani women. Although, it is important to
understand and distinguish between the influence of closely related males and males
from the extended family. Results also suggest that they were not considerably influ-
enced by males in their extended family (e.g. uncles, cousins). This may be associated

Fig. 4. Decision making factors against age group
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with a growing desire to have a more individualistic lifestyle. Males who are directly
related to these young women (e.g. fathers, brothers and spouses) had the greatest
influence on them for purchasing decisions.

3.4 Education and Buying Behavior

It is believed that women’s rational decision making is also influenced by emotion.
Women think more contextually and holistically. To observe this and as well to relate
that either women only take opinions of others whilst they are living with influential
people or they undergo this process at all times, despite whomever they live with the
relevant cross tabulation is shown in Fig. 6. These results suggest that despite living
circumstances (e.g. financial independence), Pakistani female consumers are influenced
by their family, society, and colleagues; particularly males. They undergo an extensive
thinking process, where they place their beliefs first, and these beliefs are the per-
ceptions of the expected reaction from the society of males of undergoing a certain
action. In fact, 47.2 % of the total respondents did not purchase the clothes they
preferred, suggesting that influencers (as mentioned above) enforce restrictions and set
criteria, thereby limiting Pakistani females ability of carrying out independent purchase
decisions.

Fig. 5. Decision making factors against marital status
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4 Conclusion

Pakistani females (of any marital status) are influenced by males in their e-retailing
decisions. They not only change their e-retailing decision at the last stage of the
decision-making process but, also, in many cases, they allow males to make their
fashion clothing purchase decision. The data suggests that when it comes to on-line
shopping and e-commerce, young educated adult Pakistani females make on-line pur-
chase decisions under a significant influence of a highly collective and masculine
environment. The case study and results also demonstrate this to be true for the Pakistani
society when shopping in-stores as well, but by extrapolating these findings, this is very
likely to be true in several similar emerging markets in the same geographic region.
Although, the empirical data gathering was in relation to fashion clothing, it is believed
that the same results will also apply to other e-retailing areas.

The external influencing factors were society, family, spouse and colleagues for
on-line decision-making in e-commerce platforms. The ‘traditional family structures’
and ‘collective society’ may change the final purchase decision of young adult women
in emerging markets. Furthermore, from the perspective of decision-making process
model [16], theory of reasoned action [17, 18] and attitude model, they appear to adopt
a thinking process under which their purchasing choices are shaped by the reaction of
their male counterparts when purchasing a product on-line. It has been observed as a
whole, that the majority of the females, either single or married, are influenced by

Fig. 6. Highest level of education and buying behavior
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males to such an extent that not only can they change their decision at the last stage due
to their influence, but also allow them to make their decisions.

For the development of e-commerce interfaces, this data suggests that the inter-
action and marketing presentation must be suitable and appeal not only to the purchaser
(i.e. adult female) but also to the males in their immediate environment. Given the
strong influence of males, the associated reviews of a product must also depict the
gender of the reviewer given that a review from a male even for a female product is
expected to have stronger influence than the same review originated by a female. This
emerging paradigm of e-commerce transaction in developing markets is somewhat
different to the traditional e-commerce interface approach that is traditionally used in
developed markets.

References

1. Bearden, W.O., Netemeyer, R., Teel, J.: Measurement of consumer susceptibility to
interpersonal influence. J. Consum. Res. 15, 473–481 (1989)

2. Pakistan Infrastructure Report - 2014, Business Monitor International, London (2014)
3. Arnould, E.J., Thompson, C.J.: Consumer culture theory (CCT): twenty years of research.

J. Consum. Res. 31(4), 868–882 (2005)
4. Brey, P.: Evaluating the social and cultural implications of the Internet. Comput. Soc. 36(3),

41–48 (2006)
4. Ilyas, S.: An integrative framework for consumer behavior: evidence from Pakistan. Int.

J. Bus. Manage. 6(4), 120 (2011)
5. Luna, D., Gupta, F.S.: An integrative framework for cross-cultural consumer behavior. Int.

Mark. Rev. 18(1), 45–69 (2001)
7. Traindis, H.C., Chan, D.K.-S., Bhawuk, D.P.S., Iwao, S., Sinha, J.B.P.: Multimethod probes

of allocentrism and idiocentrism. Int. J. Psychol. 54, 323–338 (1995)
8. Triandis, H.C.: Culture and Social Behavior. McGraw-Hill, New York (1994)
9. Bagozzi, R., et al.: The Social Psychology of Consumer Behaviour. Open University Press,

Buckingham (2002)
10. McCrae, R.R., Costa, P.T.: The stability of personality: observation and evaluations. Curr.

Dir. Psychol. Sci. 3, 173–175 (1994)
11. Żelazna, K., Kowalczuk, I., Mikuta, B.: Ekonomika konsumpcji, elementy teorii. Szkoła

Główna Gospodarstwa Wiejskiego, Warszawa (2002)
12. Keegan, W.J., Green, M.C.: Global Marketing. Pearson, Boston (2015)
13. Streeter, L.G.: Brush up on ABCs of model behaviour, Final Edition, Infomart, a division of

Postmedia Network Inc., Edmonton, Alta (2007)
14. de Mooij, M., Hofstede, G.: Cross-cultural consumer behavior: a review of research findings.

J. Int. Consum. Mark. 23, 181–182 (2011)
15. Chang, P., Chieng, M.: Building consumer-brand relationship: a cross-cultural experience

view. Psychol. Mark. 23(11), 927–959 (2006)
16. Engel, J.F., Kollat, D.T., Blackwell, R.D.: Consumer Behavior. Holt, Rinehart & Winston,

New York (1968)
17. Fishbein, M., Ajzen, I.: Belief, Attitude, Intention and Behaviour: An Introduction to Theory

and Research. Addison-Wesley, Reading (1975)
18. Fishbein, M., Stasson, M.: The role of desires, self-predictions, and perceived control in the

prediction of training session attendance. J. Appl. Soc. Psychol. 20, 173–198 (1990)

E-Commerce Purchase Intention in Emerging Markets 99



19. Rigas, D.I., Alty, J.L.: Using sound to communicate program execution. In: Proceedings of
the 24th EUROMICRO Conference, vol. 2, pp. 625–632 (1998)

20. Rigas, D.I.: Guidelines for Auditory Interface Design: An Empirical Investigation. Ph.D.
thesis, Loughborough University of Technology (1996)

21. Hofstede, G.: Cultures and Organizations: Software of the Mind. McGraw-Hill, London
(1997)

22. Luo, Y.: Analysis of culture and buyer behavior in Chinese market. J. Asian Cult. Hist. 1(1),
25–31 (2009)

100 D. Rigas and N. Riaz



Cultural Capital at Work in Facebook Users’
Selection of Different Languages

Jieyu Wang1(&) and Satarupa Joardar2

1 Department of Information Systems, University of Maryland,
Baltimore County, Baltimore, MD, USA

wajieyu1@umbc.edu
2 Department of Language Literacy and Culture,

University of Maryland, Baltimore County, Baltimore, MD, USA
joardar1@umbc.edu

Abstract. As the number of international users on Facebook has increased,
users with multi-lingual backgrounds showed their diversity in language
selections. Some research has studied how Facebook affects users’ social capital.
This study examines users’ language selection behaviors and analyzes their
selections by applying the concept of cultural capital. It aims to provide infor-
mation to designers to develop cross-cultural applications or web pages on
Facebook, for example, advanced translation tools or different language versions
of web pages with cultural elements. The cross-cultural design might attract
more international users and improve the website’s usability. Through observing
83 active Facebook users’ status updates and interviews with 10 users with
multi-lingual backgrounds, we find that audience, locality and context are three
important factors that affect users’ language selections. It showed that users’
language proficiency plays a role when users choose the language in their posts
and comments. The characteristics of different languages also affect users’
language selections when they update their status and interact with other users
on Facebook. Furthermore, some users prefer to use their native languages or
heritage languages other than English on Facebook because they want to show
their cultural capital and keep their cultural heritage alive.

Keywords: CSCW � Cross-cultural design � Cultural capital � Multi-lingual �
Locality � Context � Audience � Language proficiency

1 Introduction

With the fast development of social computing, Facebook is one of the most popular
social networking websites. It is an English language based website. However, as the
number of web users who are speakers of other languages increases, the role of lan-
guage on Facebook is becoming important. By the end of 2014, Facebook had more
than 208 million users in North America while there were over a billion users all over
the world [3]. A significant proportion of Facebook users are not native English
speakers. In order to meet the language requirements from a vast variety of users,
Facebook has introduced a translation tool. However, the translation tool is limited to
specific languages and different Facebook settings. For example, Hindi comments on
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wall posts cannot be translated into English yet. This translation function is only
offered on Facebook pages instead of profiles. The translation tool can reduce language
barriers and help users in certain situations. Yet it cannot remove the barriers. Users
with multi-lingual backgrounds are still using different languages due to their
selections.

The goal of this paper is to examine Facebook users’ language selection behaviors,
especially the reasons that contribute to their selections. We observe and analyze when
and how Facebook users use different languages while communicating with others. We
try to figure out important factors which impact users’ language selections on Face-
book. We hope these factors might bring some implications to designers in their future
cross-cultural design.

2 Related Work

Languages on Facebook are important factors that influence users’ behaviors or
communications, especially with those who have multi-lingual backgrounds. Few
research has studied users’ language selections on Facebook and the reasons that
behind their selections. Tang et al. [5] collected 30 participants’ Facebook status
updates data and did quantitative analysis to find that language barriers influenced users
into different circles and private control.

A number of studies have analyzed the relationship between the social capital and
Facebook. Burke et al. [2] carried out longitudinal surveys to observe 415 Facebook
users’ log activities in order to explore how users’ social capital was influenced by
Facebook. They found that some users’ social capital had been increased by receiving
messages. Meanwhile, users who passively viewed news on Facebook also increased
their social capital.

Yoder and Stutzman [7] aimed to find out where on Facebook could users produce
social capital and transmit it to others. They designed a web questionnaire and sent to
the 6000 students at the university. They got 574 responses with a reasonable response
rate. By employing structural equation and regression models, they found that social
capital could be produced by intensive wall posts. These posts were public and one to
one/many communications.

Social capital is an “the actual or potential resources which are linked to a durable
network of more or less institutionalized relationships of mutual acquaintance or rec-
ognition” [1]. It was first articulated by Bourdieu in the field of social sciences.
Bourdieu also introduced another type of capital, “cultural capital”. Cultural capital can
include a broad range of goods such as art, education and forms of language [1]. Few
research has been done to examine the effect of cultural capital on Facebook users’
activities. In this paper we explore how users with multi-lingual backgrounds used
languages as their cultural capital on Facebook and how this capital affected their
communication with other Facebook users.

Locality and audience also influence users’ language selections when they interact
with each other. Lutters and Ackerman [4] did a field study on a Disney BBS, “The
Castle”. They found that the geographic locality was one of the important reasons that
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made the BBS thrive. On Facebook non-native English users outside their native
countries and in their native countries have different language selection tendencies
which are influenced by their current locality. Users outside their native countries tend
to use English as their formal selection on Facebook while users in their native
countries tend to use their native languages in all situations.

Not only locality but also the audience affects users’ language selections. Users of
Facebook have an audience of weak ties and strong ties. Weak ties are non-intimate and
not regularly maintained connections. For example, co-workers on Facebook have
weak ties. Strong ties show a relationship of intimacy and kinship, for example, ties
between close friends and families [6]. Users who have multi-lingual backgrounds on
Facebook tend to share more self-disclosure messages in their native languages to the
audience who has strong ties with them, for example, their family members and their
old friends in their country. The geographic locality also plays a role in this situation. In
sum, multilingual users with different locality and audience share their information and
cultures on Facebook. They create dynamic cultures on it.

In this paper we aim to find out how languages impact users’ interaction. By
analyzing when and why users select English or other languages, we aim to explore
what is the function of languages in certain situations. The paper tries to offer detailed
analysis on users’ language selections for the design of advanced translation tools or
the cross-cultural design of different language web pages on Facebook.

3 Methods

This study carried out participatory observation and supported the data with
semi-structured interviews. The first author participated and observed the status update
of users on Facebook. The observed users were 83 Facebook users who regularly log in
Facebook and update their status. Most of them are or were graduate students at a
university in the east coast. Among these participants 77 of them are non-American
users with multilingual backgrounds within or outside the United States. Their native
countries are Argentina, China, Columbia, French, Germany, India, Pakistan, Japan,
Malaysia, and South Korea. There are in total 78 users who have multilingual back-
grounds. The first author participated in their posts and comments, which helped her to
get a deep understanding of the users’ behaviors in the field. She also observed the
users’ wall posts and comments for over three months. She collected 12 typical
intercultural communications among the users.

In order to reduce bias and increase result credibility, we conducted semi-structured
interviews with open-ended questions to get results from users on their specific lan-
guage selections in their wall posts and comments on Facebook. We totally interviewed
10 Facebook users. Five of them whose native countries are China, Columbia, India,
Malaysia, and South Korea were interviewed face-to-face. One German user was
interviewed through an online video call. Four users in India, Pakistan and the United
States were interviewed through emails. We made audio records for the interviews.
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Once the data were collected, the transcripts of the interviews were made immediately.
The interviews were in the following areas of interest:

• The users’ multilingual backgrounds and their language proficiency
• The languages they used on Facebook
• The situations and reasons that they used English on Facebook
• The situations and reasons that they used their native languages or languages other

than English on Facebook

In order to analyze the qualitative data from the observation and interviews we
created an NVivo project to import the transcripts of the interviews and the 12 scenes
from the observation. NVivo is a software application for qualitative research analysis.
It can interpret qualitative data and unstructured data. We did open-coding of the
observation and interview data to generate themes independently. We discussed our
themes and reached agreements on the final generated themes. For the interview data
we used the first letter of each participant’s country combining with numbers to rep-
resent the participant. For example, Interviewee I2 stands for the second Indian
interviewee.

4 Results

From observation we found that audience, context and locality were important factors
that impacted user’ language selections. Non-native English speakers used English as a
formal and communicative language to all users. They used their native languages to
limit the audience to family members and certain friends. Locality also affected their
language selections. Non-native English users in their native countries tended to prefer
the native languages rather than English. Users in native English speaking countries
tend to use English more often than using their native languages other than English.
Users’ language selections also depended on different contexts. When the posts or
comments were in English, users were likely to respond in English. On the contrary,
when the posts and comments were in languages other than English, they were likely to
join the context and use certain languages other than English. For native English
speakers, they posted in other languages when they could not express themselves well
in English.

The data from the interviews supported the observation data. It showed further and
detailed information in the reasons for the interviewees’ language selections. We found
that English proficiency impacted users’ language selections. Non-native English users
who had high English language proficiency preferred to use English on Facebook in a
native English speaking country. Users who had high language proficiency both in
English and their native language often used code-switching from their native language
to English in their posts and comments. One native Bengali speaker from India
mentioned that being comfortable in both English and Bengali. She used English for
“slightly formal communications” while her native tongue Bengali was “the medium
for more spontaneous conversation.”
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Different characteristics of languages also affected users’ language selections. For
example, the Malaysian interviewee pointed out that she preferred to write in English
when she posted her status on Facebook.

Personally I usually post in English because of my personal preference and besides I think it
sounds too fancy, extravagant in my native language.” (Interviewee M)

Certain users who had multi-linguistic and cultural backgrounds with higher edu-
cation were likely to be considered to obtain more cultural capital. They used their
native languages or heritage languages when possible on Facebook to show their
identity and protect their cultural heritage. For example, the German interviewee stated
that she used German to interact with German users.

I think, I really stick to German there whenever possible… The usage of German in the US and
on Facebook among other German speakers is also a sign of identity to send a signal, that I
speak English, but that my native language and my culture is German. (Interviewee G)

5 Discussion

The results indicated that people in different localities followed a similar pattern to use
related languages. For example, users in the U.S. were likely to use English as the
dominant language on Facebook. Users in Latin America used Spanish as their primary
language. Users in Germany and Japan used German and Japanese as their preferred
languages. Non-native English users in different localities displayed different patterns
in their language selections. They chose English as their preferred language when they
stayed in English speaking countries.

(I use) English, cause I am currently living in USA, so my current activity is here, and the
common language with the people here is English. (Interviewee K)

The German interviewee who lived in Germany pointed out when she was in the
U.S., she set up her Facebook account in English. But now she has difficulties
accessing German terms.

My language setting on Facebook is English. I lived in the US when I set up my FB account and
“lived” with the English language. At that point I set the language to English on all Computer
Applications. For that reason I am often missing the German terms for these applications.
(Interviewee G)

The observation data showed that the users’ language selections changed in dif-
ferent context. When a post was initiated in English, the following comments were
likely to be in English. When a post was initiated in another language, the following
comments tended to be in that language used by their friends from the same country. Or
it could be in English used by their friends around the world. The interview data also
supported this finding. The Spanish, Malaysian and American interviewees expressed
that they paid attention to the context who commenting on posts.

I use the same language in which the comment was posted. Because I think is polite to follow
the comments in the same language. (Interviewee K)
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Also it depends on how other people’s commenting, if a person converse with me in English,
I will reply it using English and vice versa. (Interviewee M)
If the original posting was in French, I respond in French, for the most part, unless I feel like
writing in English or I see that most of the comments are in English. (Interviewee A)

Users’ language selections were not only influenced by linguistic context, but also
the cultural context. One Indian interviewee gave an example that in one of her posts
she introduced the international Labor Day to her American friends. Coincidently, the
German interviewee also mentioned the reason why she chose German to post about
the International Women’s Day.

It depends on the context. Today is May Day, the international labor day, which is an official
holiday in my native country, India. I posted the status updates, discussing the origins of this
holiday and how it first started in Chicago. But ironically it is not the holiday in USA. So this
status was in English because I was trying to reach my American friends. (Interviewee I1)
Interestingly I mentioned the International Women’s Day in German. Thinking of it, I think that
during my stay in the US, I never heard so much about it, so maybe subconsciously I decided,
that this message would mean more to my German-speaking friends than my English-speaking
friends and that it is somehow less applicable to the people I know from the United States,
although it of course is international. (Interviewee G)

Audience was an important factor that affected users’ language selections on
Facebook. From the observation, the first author found that audience who had strong
ties with the users was the special group. This group often included the users’ family
members, relatives such as cousins, and friends that grew up together. They shared the
same cultural background and similar life experiences. When the users communicated
with this group, they usually used their native languages. This cultural capital helped
them to show their intimacy relationship. In the interviews, the Indian, Korean and
Malaysian interviewee mentioned that they communicated with their families and
friends in their native languages.

If my dad, I will use Bengali (native language) even though he speaks English because our
relationship is closer than any other people. (Interviewee I1)
For my family in Korea, I use Korean. Otherwise, I usually us English. (Interviewee K)
If I initiate a post, usually it’s always in English. But most of the time, my relatives and my
friends back home prefer to converse with me in Malay, so I reply them back in Malay.
(Interviewee M)

The users usually used English to audience with weak ties, for example, general
friends. They also used English to broadcast their messages to a wider audience. The
interviewees from Columbia, Germany, Indian, Pakistan, and Korean all stated that
they use English to interact with friends worldwide.

I have friends from different countries with other languages, so the easy way to communicate
with them is using English. (Interviewee S)
I use English, when the intended audience of the message is international. I probably use
English 60–70 % of the time since most of my Facebook friends don’t speak German. Also,
I started using Facebook when I lived in the US, so I still connect Facebook to English.
(Interviewee G)
I most often use English to communicate with all my contacts. I have contacts from different
parts of the world. In order to reach all of them, I usually use English. (Interviewee I)
Most of times, Cause my most Facebook friends are from all over the country. English is the
common language for communication. (Interviewee K)
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I tend to use more of English to make the discussion more inclusive of those friends of mine
who understand English only. (Interviewee P)

The users sometimes used their native languages as language barriers to limit their
audience. For example, the Indian interviewee used her native language, Bengali, to
keep her message private. The Korean interviewee did not want to show her emotions
to all her friends. She chose her native languages to limit her audience. Another Indian
interviewee uses her native language, Bengali, for inside-jokes and one-on-one con-
versation, which is yet another example of limiting an audience on Facebook.

I use my native language to have a private conversation with someone. There is an translation
function, it will not work if I write Bangali in English scripts. So it is pretty private to people
who speak the language. People can read it but it will not make sense to them. (Interviewee I1)
Sometimes I want to post my status (emotional) – mostly negative then I use Korean so that
other people can’t understand. (Interviewee K)
Bengali inside-jokes, quotes from Bengali movies/books, or Bengali idioms intended solely for
my Bengali Facebook friends. One-on-one conversations with Bengali friends, almost always
feel more appropriate in Bengali. (Interviewee I2)

The users’ language proficiency had an impact on their language selections on
Facebook. For users who had higher language proficiency in certain languages, they
could choose freely what they wanted to use to express their opinions. For example, the
Korean and Indian interviewees’ English language proficiency was as good as their
native languages. Also because they have been stayed in the U.S. till now, they pre-
ferred to use English when post their status.

English. I am used to use English. I have created my Facebook here in America, which is
English version. I couldn’t find any difference between two languages. (Interviewee K)
English is like my native language. It is really based on the context and the person that I’m
communicating with. (Interview I1)

The users with high language proficiency sometimes used code-switching when
they posted or commented on Facebook. For instance, the Indian interviewee used
three languages (Indian, Bengali, and English) as her native languages. She mentioned
that all her Indian friends and she used code-switching. It was natural for them to do it.

The respondent from Pakistan was proficient in languages other than English, like
Urdu, Punjabi, Sindhi, or Wolof, a language spoken in Senegal and a few other African
nations, which this respondent was learning. She mentioned that she was comfortable
using different languages with Facebook friends who were bi- or multi-lingual.

Interacting with folks who are bi/multilingual in the same languages that I’m familiar with, I do
at times take the liberty of using languages other than English, like Urdu, Punjabi, Sindhi, or
Wolof, so I use these languages at times when communicating with friends (Interviewee P)

The Malay interviewee pointed out that she needed to be careful about using
English when communicating with her friends in her home country. She needed to pay
attention to the context because not all her friends had a high level of English profi-
ciency. If she always used English to interact with her friends in her country, they
would consider that she was showing off.

I think I have to be cautious and alert people preferences in conversing with me, cause speaking
too much English may cause perception that I’m showing off. (Interviewee M)
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As we mentioned in the result, the characteristics of different languages also
affected users’ language selections. The Malay interviewee usually used English when
she updated her status. She explained that English is formal, while Malay is too flowery
to her. In a similar vein, the Pakistani respondent mentioned the broad reach of the
English language, and its inclusiveness and success in reaching a large group of people
were reasons why she used English on Facebook:

Also, if I’m having a discussion about some social issues, politics etc., I tend to use more of
English to make the discussion more inclusive of those friends of mine who understand English
only (Interviewee P).

The users with more cultural capital intentionally used their native languages or
heritage languages on Facebook to keep their cultural heritage. The German intervie-
wee pointed out that she did not like the English-only movements in the U.S. when she
stayed in the U.S.

While living in the US, I always spoke German to Germans unless non-German speakers were
involved in the conversation and I never liked it when Native speakers of other languages than
English used English to talk among each other. My dislike for this has to do with the cultural
imperialist tendencies of the US. The usage of German in the US and on FB among other
German speakers is also a sign of identity to send a signal, that I speak English, but that my
native language and my culture is German (Interviewee G).

The first author also observed that Chinese users had the tendency to use Chinese
with their Chinese friends on Facebook even though they lived in the United States.
The Chinese user expressed that this contributed to his identity and cultural habits.
Meanwhile, the American interviewee who married a native French speaker spoke in
French to her baby girls. She also posted in French on Facebook. She mentioned that
when she found that it was difficult for her to express her ideas in English, she would
use French.

I choose to use French when what I have to say doesn’t translate well into English. For
example, my last post in French, had to do with a conversation I had with Hawa. She had said
something really funny, but in French. It just doesn’t translate well into English, so I posted in
French. (Interviewee A)

6 Conclusion and Future Work

Facebook is one of the most popular social networking sites in the world. With its
increased international users, the language-based communication has huge space for
advanced translation and cross-cultural design. This study explored when and why
users with multi-lingual backgrounds used different languages on Facebook. Audience,
locality and context were three important factors that impacted users’ language
selections. Users’ language proficiency, the characteristics of languages, and users’
cultural capital also affected their selections on language usage on Facebook.

In this study we used participant observation and interviews to collect the data.
Participant observation helped us to get basic guidelines of users’ language selections.
The interviews allowed us to get an in-depth look at the users’ language selections. We
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interviewed 10 users in this study. Future studies can focus on interviewing more users
with even more varied linguistic backgrounds. An ethnographic study could be carried
out in order to collect more valuable information from users’ language selection
behaviors.
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Abstract. Soundscape, the composition of Sound and Landscape proposed by
Schafer [2] in 1970s, refers to the environmental landscape composed of sound.
Extended from acoustic studies, soundscape study stresses more on the bonding
relationship between sound and social culture. This research aims to apply sound
as the key element to design travel web and mobile applications could have travel
offer cultural experience and emotional awareness and further construct a new
design. Focusing on local sound, local soundscape is investigated in this study.
Assisted with literature review, field research, and in-depth interview to analyze
local characteristics and soundscape, the design elements are integrated in the
travel web design, the soundscape with rich historical, geographic, ecological,
and cultural information is confirmed, and the soundscape web design framework
is proposed. The framework does not simply plan travel map and local travel
web, but could provide designers with the abstract method for soundscape ele-
ments for being applied to digital media, mobile application design, and expe-
rience design. Finally, several suggestions and considerations are concluded.

Keywords: Soundscape � Travel web � Mobile travel application

1 Introduction

Making a comprehensive survey of current travel web and mobile applications, most of
them focus on visual perception, but few apply five senses as the experience media. As a
matter of fact, visual perception indeed presents 80 % of human senses that visual
perception leads people’s cultural experience and perception. However, it is wondered
whether using sound for people experiencing culture could enhance the memory and
understanding of culture. It becomes the investigation in this study whether applying
sound as the key element to design travel web and mobile applications could have travel
offer cultural experience and emotional awareness and further construct a new design.

2 Literature Review

2.1 Cultural Value of Soundscape

Soundscape, the composition of Sound and Landscape proposed by Schafer [2] in
1970s, refers to the environmental landscape composed of sound. Extended from
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acoustic studies, soundscape study stresses more on the bonding relationship between
sound and social culture. From various aspects, such as musicology, sound and image
studies, ecology, and sociology, soundscape study presents distinct reference and
applications. From the aspect of musicology, Schafer [2] proposed the idea of
soundscape triangle by considering soundscape as The Music of the Environment and
regarding soundmark, signal, and keynote as the analysis reference. Nevertheless, it
could hardly prove the cultural value of soundscape simply from the aspect of musi-
cology. Wang [6] therefore followed the idea of soundscape triangle proposed by
Schafer [3], combined the ecological triangle structure developed by Tilly [5] from the
aspect of sociology, and integrated soundmark, signal, and keynote into the social
context of human, space, and activity to develop the city soundscape study structure.
Furthermore, local soundscape value was classified according to historical sound,
cultural sound, social sound, and natural sound with Soundmark so as to design urban
soundscape with cultural value. Soundscape presents the cultural value for local
marketing and local asset.

Schafer [2] indicated in Five Village Soundscape that, in addition to artificial sound
and natural sound, soundscape further covered “historical memories”. Soundscape is
defined by Ministry of the Environment, Japan, as “sound environmental goods” and
“sound cultural goods”, which are a part of “cultural heritage”. Apparently, the cultural
value of soundscape is not simply the cultural heritage, but could rich the urban “sound
expression” when regarding a city as an “organism”, in which the “exchange circle”
composed of soundscape contains the positive exchange among people, space, activ-
ities, and sound in the city [5].

2.2 Shuilin is Defined in this Study as the Area for Soundscape Collection

Shuilin is a plain located in the northwest of Chianan Plain, where more than a half of
villagers are farmers and “Shuilin yam” is the representative produce. Such an agri-
cultural structure allows Shuilin conserving the early agricultural society, culture, and
landscape with thick friendliness. As one of the earliest developed cultivation areas,
Shuilin conserves the religious and historical characteristics as well as western rural
characteristics and presents cultural landscapes with settlement characteristics. Espe-
cially, regional kin temples still conserve the special ceremonies; various temples and
ancient buildings become the primary cultural heritage in Shuilin.

2.3 Related Works

Sinha et al. [4] developed the application to monitor noise in a city. The soundscape
application involves capturing of audio data using user’s mobile phone, extracting the
attributes and posting the same to the backend, running analytics on the same and then
displaying it using a legend-based heat-map on a dashboard. Zhang and Huang [9]
stateded that today’s effervescent cities produce lots of new sounds while accelerating
the terminating of traditional ones. They proposed to evoke the lost memories of
neglected sounds by forming an interactive, emotional centered experience. They
developed the application “More Than Sound”, an on-line social soundscape with three

114 H.C.L. Hsieh and C.Y. Hwang



major components: a mobile application, a web and a public sound installation, out-
lining social scenes and life stories, it stimulates the visitors to form a deeper com-
prehending of their living environment through cities’ splendid sound silhouette.
Finney and Janer [1] apply unstructured databases for soundscape creation, and depict
an autonomous soundscape system for virtual reality environments that use the Free-
sound database to augment scenes from Google Street View with sounds. Words that
portray objects in the scene, referring to sound sources, are used to search the database
for recordings, which are then operated into a total soundscape for that scene. Resulting
soundscapes were found to illustrate the scene effectively for subjects when assessed.

3 Methods

Step 1: Taking Shuilin for the investigation, the soundscape structure proposed by
Wang [7] is applied to the field research on human, space, and activity with
observational method for soundscape collection.

Step 2: The soundscape characteristics are further picked out and supplemented
through literature review and in-depth interview with local citizens. Besides,
local soundscape value is classified into historical sound, cultural sound,
social sound, and natural sound, based on phonetic indicators, for analyses.

Step 3: The idea of “time” is included to make the travel concept map of Shuilin
sound scape, which is cross-organized from present sound, lost sound, and
new sound with Step 2.

Step 4: The idea of “time” is included to make the travel web and application
concept map of Shuilin soundscape, whose feasible direction is
cross-organized from present sound, lost sound, and new sound with Step 2.

3.1 Analysis of Shuilin Soundscape

The general investigation areas are selected according to 164 Happy Trips in Shuilin,
published by Yunlin Country Government [8]. Observational method is utilized for the
field work to collect the soundscape in the routes and further investigate what local
citizens regard as characteristic local sound with in-depth interview. After observing
the places and collecting the sound through observational method, in-depth interview
with local citizens is proceeded for the complete and objective sound collection so as to
supplement and filter the characteristic soundscape in Shuilin. Soundscape presents
“historical memories” [3]. Current and past local cultural heritage could be understood
from soundscape. By the lapse of time, soundscape would change, disappear, or
emerge the new one. Promoting local tourism aims to have travelers deeply understand
local culture and evolution.

Based on the characteristics of phonetic indicators in Shuilin, historical sound,
cultural sound, social sound, and natural sound as the vertical axis and present sound,
lost sound, and new sound as the horizontal axis (proposed in this study) are classified
in the Table 1, expecting to highlight the time evolution and distribution characteristics
of Shuilin soundscape.
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From Table 1, Shuilin soundscape appears thick rural characteristics in Taiwan in
terms of social sound and natural sound, including sound of people and distinct sound
of vendors in markets, sound of agricultural machines, biological sound in natural
farms, and sound of strong wind in the west. The dense life in early western rural
societies in Taiwan is conserved, as it is precious in modern urban societies. The
original natural ecology, such as golden bats, is restored the sound of bats with
machines by A local cultural museum. It is considered as an alternative soundscape
experience.

In regard to historical sound, Shuilin, as one of the earliest cultivation areas, pre-
sents distinct culture generated by cultivation. The major characteristic is the kin

Table 1. Analysis of Shuilin soundscape

Features of 

phonetic 

indicators 

Present sound Lost sound New sound 

Historical 
sound 

• Sound of machine in He 

Hsing Rice Miller  

(it is still working nowadays) 

• Shun Tien Temple,  

• Siang Yu Temple,  

• Tung Tien Temple,  

• Chi Hsing Temple  

(religious carnival sound of 

firecrackers and sound of 

people in festivals) 

• Chi Historical Place 

(sound of activity in space) 

• Ancient sugar railways 

(railways and sound of train 

whistle) 

• Chi Chiao Well in Chung 

Chuang  

(sound of water-drawing)

 

Cultural 
sound 

• Sound of making scaffold ing 

stage for glove puppetry  

• Sound of performance 

 • Sound of making musical 

instrument in the ukulele 

factory 

• Sound of playing

Social  
sound 

• Sound of people and dis tinct 

sound of vendors in Shuilin 

markets 

• Chatting sound in Niao Song 

Restaurant 

• Sound of sugarcane scraping 

• Sound of selling in Liang 

Hsin Chinese herb tea 

• Sound of polishing in Tai 

Yuan bamboo art 

• Mechanical sound in Shuitien 

tiller 

• Cooking sound in the kitchen 

of Niao Song Restaurant 
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temples in the cultivation areas. Such temples present special historical sound, espe-
cially the worship, which still conserves the historical custom characteristics. None-
theless, the historical sound in some places is disappearing, among which sound of
train whistle on sugar railways, sound of space in Chi Historical Place, and sound of
water-drawing of Chi Hsing Well are lost. Sound of firecrackers and music in temples
during festivals and sound of machines in He Hsing Rice Miller are conserved cur-
rently; Fanshu Matsu in Shun Tien Temple and He Hsing Miller are particularly
apparent. The place is full of temple soundscape with cultivation history and the
operation sound of miller for more than a century. Regarding cultural sound, cultural
sound in Shuilin does not appear siginficant local characteristics. However, ukulele has
become a new culture mark in Shuilin. With the integration and exchange between a
local cultural museum (Kuan Chi Guitar Factory) and locals, the soundscape of ukulele
is gradually combined with Shuilin and become a new representative of cultural sound.

3.2 Design Concept of Shuilin Soundscape Tourism

From above analyses, the soundscape elements are organized, in which several places
are suitable for local tourism. The designed Shuilin soundscape travel web prototype
presents international characteristics that it is designed bilingually, Chinese and Eng-
lish. First, Chinese and English could be selected in Introduction page to switch to the
Home page of “Sonic Travelling in Shuilin”, which is introduced on the left of Home
page, while the Shuilin map is shown on the right. Scenic spots shown with different
colors could be clicked in order to listen to the environmental sound and show the
visual images of scenic spots. The design process concept framework is shown and
analyzed as below (Fig. 1).

Route 1 offers historical learning, experience, and imagination. The historical sound
of Shuilin is divided into the conserved sound and the lost sound. Most of the con-
served sound are related to festival activities in temples, which are restricted the time
and could not connect with the soundscape spots. For this reason, the sound of
machines in He Hsing Miller, which is next to Shun Tien Temple, is suggested as the
center of the route. It could be connected to temples with sound and lost historical

Natural 
sound

• Quacks in duck factories
• Singing of little egret
• Croaking of frogs in paddy 
fields

• Babble of Beikang River
• Howl of western sea wind in 
the west

• Sound of wind blowing rice 
plants

• Sound of animals in Wan Hui 
Ranch

• Bird singing at places

• Sound of deer in Chin 

Wang Deer Raising
• Acoustic experience in 
Formosan Golden Bat’s 
Home
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soundscape spots. With the title of “Passing through the century, the past imagination
of Shuilin”, the travelers could know the Shuilin history, listen to the existing historical
soundscape, reconstruct the lost historical soundscape in Shuilin, such as ancient sugar
trains, and enhance the in-depth experience of town travel by the introduction of
cultivation, temple, and industrial history.

Fig. 1. Design process framework for Shuilin soundscape travel prototype
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Route 2 offers the geography, social learning, and experience in western Taiwan.
The social sound and natural sound of Shuilin reflect the rural social structure and the
geographic characteristics in western Taiwan. Such soundscape therefore is integrated
with local geography and social information to plan the learning and experience route
for students. Not only could the geographic characteristics in western Taiwan be
known, but the soundscape with friendliness and life in disappearing rural societies
could be contacted.

Route 3 provides diverse developing sonic experience in Shuilin. Local charac-
teristics are actively developed in Shuilin. The introduction and transformation of new
and old industries have the soundscape appear more diversity. Combining such new
characteristic soundscape with the history travel could correspond to the past and future
of Shuilin and realize the ecological and social characteristics in Shuilin with the
geographic society so as to present the active dimension of Shuilin.

4 Conclusion and Suggestion

Focusing on local sound, local soundscape is investigated in this study. Assisted with
literature review, field research, and in-depth interview to analyze local characteristics
and soundscape, the design elements are integrated in the travel web design, the
soundscape with rich historical, geographic, ecological, and cultural information is
confirmed, and the soundscape web design structure is proposed. The analysis
framework is based on sociology to discuss the cultural value generated by including
soundscape in the travel web design and development as well as allow the users
knowing culture and acquiring pleasant emotion and use experiences. The framework
does not simply plan travel map and local travel web, but could provide designers with
the abstract method for soundscape elements for being applied to digital media, mobile
application design, and experience design.

Finally, several suggestions and considerations are proposed for successive
research.

1. Application of “Sonic Travelling in Shuilin” prototype. The prototype allows the
successive research developing more diversely. For example, the design of
multi-media interactive system could be placed in the exhibition for interacting with
the participants; and, the design of websites would allow the users uploading new
sound with the mobile travel application.

2. Verification of “Sonic Travelling in Shuilin” prototype. To ensure the success of the
soundscape prototype, local elders and travelers could be continued in-depth
interviews and usability test. With such verification, favorable improvement for the
soundscape design prototype could be proposed.

3. “Lost historical sound” is an interesting idea. A new in-depth human-machine
interactive travel model could be developed by combining visual perception or text
data with travel for deeper imagination.

4. The classification and application of soundscape in this study could be the reference
of relevant interactive design in the future.
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Abstract. Vehicle-to-Vehicle communication system is a designed to deal with
the growing car accidents during the recent years. It allows drivers to com-
municate with each other visually and aurally. This study investigates the
relationships between the communication styles of Vehicle-to-Vehicle system
and drivers’ driving behaviors in Chinese and German cultures. Results showed
that all three styles (text, voice and emoticon) have significant effect on Chinese
drivers, but only emoticon has effect on German drivers. And Chinese drivers
like voice most while German drivers like emoticon most. Cultural differences,
privacy issues and driving experience are discussed to explain the results.

Keywords: Communication styles � Emotion � Attitude � Cultural difference

1 Introduction

Roads become congested and accidents have steadily risen during the recent years.
Research has shown that driving risks arise from the drivers themselves, the sur-
roundings and technical issues regarding their vehicles. Offensive driving behavior
from other drivers may induce negative driving emotion, influence driving behaviors
and decrease driving performance. Therefore the communication between drivers has
drawn a lot of attention.

New technologies constantly arise to cope with those problems. One example is
Vehicle-to-Vehicle communication system (also abbreviated as V2V system), which
allows drivers to know the exact position and speed of surrounding vehicles and aims
to assist drivers by transmitting information between vehicles.

There are different communication styles between drivers. Studies show that dif-
ferent styles may cause different effects on receivers’ emotion and attitude, and
influence drivers’ driving behaviors. Therefore, this paper aims to investigate the
relationship between the communication styles of V2V system and driving behaviors in
different cultures.
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2 Literature Review

2.1 Driving Behavior Model

Most of driving behavior models are deduced from TPB model [1], which has long
been used to explain the reason of some aggressive driving behavior like over-speeding
and drunk driving [2, 3]. This model shows that attitude contributes to certain behavior.
This is also proved in a study that a high-risk perception lead to a high risk-driving
attitude, which is closely related to higher tendency of risky driving [4]. Therefore
attitude is a significant predictor for potential driving behavior.

Some studies scientifically proven there is a connection between emotions and
driving skills or performance. Anger leads to decreased subjective safety level and
degraded driving performance; while happiness leads to degraded driving skills [5].
And driving anger is a very important emotion for drivers, since it leads to stronger
acceleration and higher speed [6], and reduces risk perception [7]. Furthermore, one
study showed there is no significant difference between traffic-related and
traffic-unrelated emotions [4].

In conclusion, driving attitude and emotion can be changed by short sudden
stimulus and can be regarded as two main predictors for driving behavior.

2.2 Effects of Communication Styles

There are three common communication styles. The first one is visual stimulus
including text, images and video. It is a traditional communication style used in vehicle
systems to transmit messages, like the navigation system, the instrument panel, and the
in-vehicle control systems. Many psychological studies have proved that text and
image can induce the receiver’s emotions. Studies regarding vehicles also proved this.
It is indicated the process of text in and output may cause the drivers’ distraction [8],
and negative distractions reduced lateral control and slowed driving speed [9]. Besides,
some studies also focus on the relation of images and visual stimulation to driving
performance. A direct effect was measured by Tricka et al. [10]. Their study discovered
a decrease in driving performance for negative and an increase of driving performance
for positive images. So visual stimulus is a useful way to influence driving behaviors.
And visual stimulus can be separated into different levels, since images transmit richer
information than text.

Another communication style is audial stimulus, including sound, voice and tele-
phone. For example, the new navigation system, taxi broadcasting station, and some
cars can play music automatically to correspond to the drivers’ emotion. Studies
showed that happy music had the strongest effect on the driver that their mean speed
decreased and their lateral control deteriorated; while sad music makes them drive
slower and keep their vehicle in its lane [11]. But another study in Spain showed a
contrast result that a (not emotional) beep reduced the frequency of accidents in the
upcoming risky situation, while the emotional cues did not [12]. This means that not all
emotional stimulus have an effect on driving behaviors.
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The third communication style is haptic stimulus, including vibration, temperature,
and so on. For example, some new cars can adapt the in-car temperature according to
drivers’ emotion to help drivers calm. Some cars used shaking chairs to awaken drivers
so that it can prevent drivers from sleeping on the road. But few studies have shown the
connection between haptic stimulus and driving behavior.

In conclusion, there are different communication styles: visual stimulus, audial
stimulus and haptic stimulus. And studies have shown connections between driving
behaviors and visual or audial stimulus.

2.3 Cultural Difference in Driving Behavior

Cultures can be generally divided into high-context cultures and low-context cultures.
Studies have shown that human decisions and behaviors can be influenced by different
cultures [13]. This conclusion can be also used in the vehicle domain. Studies showed
significant cultural differences in driver self-assessment among U.S., Spanish, and
West German drivers, for example, U.S. drivers assessed themselves as safer than West
German and Spanish subjects [14]. A similar study was conducted again in China. The
results indicated that Chinese drivers and German drivers have a different perception of
driving anger that Chinese drivers showed lower angry level than German drivers.
Besides, Chinese drivers will get higher angry level as their age grows, while German
drivers are in the contrast [15].

Therefore, culture is a significant variable contributing to driving behavior. But
these results are concluded by questionnaire using different scenarios. In our study we
will only take one scenario (offensive driving) into consideration to compare the dif-
ference between Chinese and German drivers.

3 Research Framework and Methodology

3.1 Research Framework

Studies have proven a connection between of driving behavior and V2V system, but
few studies emphasized the differences between different communication styles
through the emotion and attitude. Besides, although some studies have been focusing
on the cultural difference in driving behavior, none could emphasize the interaction
effect between the cultures and communication styles. Therefore, this study assumes an
effect of V2V system and explores the effect of different communication styles on the
drivers’ emotion and attitude in different cultures. This study will be conducted in order
to answer the following research question:

What effects do the different communication styles have on driving behaviors
through emotion and attitude in Chinese and German cultures?

The independent variables are communication styles with 4 levels (text, voice,
emoticon and no communication) and cultures with 2 levels (German and Chinese).
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3.2 Task and Participants

Participants were required to watch scenarios with 4 different levels of communication
styles shown in slides with pictures and text descriptions in a Latin-Square sequence
design. All scenarios were given time pressure, and the other driver’s behavior was
designed as aggressive and against law to enhance the emotion inducted by the
scenarios.

Twenty-four participants were invited to take part in the experiment: 12 Chinese
and 12 German participants. Only experienced male drivers (with more than 2 years
driving experience) were accepted, since novel drivers and female drivers will have
more emotions (for example, fear and anxiety) than experienced male drivers. All
participants are all graduate students in Department of Mechanical Engineering,
Tsinghua University. The information of participants is shown in Table 1.

Participants filled in a questionnaire about their personal information and driving
experience before the experiment. And during the experiment after watching each
scenario, they were required to answer a questionnaire about their emotions and atti-
tudes. After all scenarios, they would receive a short interview about their feelings and
preference about different communication styles.

4 Results and Analysis

The two parameters measured in this experiment are emotion and attitude of the driver
after receiving different styles of V2V system. Data about emotions and attitudes of the
drivers are collected by questionnaire and analyzed by repeated measure ANOVA.

Table 1. Information of participants

Items Chinese German

Age (years old) Mean 24.17, SD 1.19 Mean 24.25, SD 0.97
Driving Experience (years) Mean 2.71, SD 1.83 Mean 5.92, SD 2.02

Table 2. Comparison of emotion level towards different styles

Styles Cultures Negative emotion Positive emotion

No communication Chinese Mean 5.57, SD 0.89 Mean 2.08, SD 0.84
German Mean 4.38, SD 2.24 Mean 1.75, SD 0.79

Text Chinese Mean 4.17, SD 1.49 Mean 2.92, SD 1.10
German Mean 3.80, SD 0.97 Mean 2.22, SD 1.12

Voice Chinese Mean 3.60, SD 1.17 Mean 3.50, SD 1.31
German Mean 3.77, SD 1.19 Mean 2.06, SD 0.85

Emoticon Chinese Mean 4.45, SD 1.26 Mean 2.56, SD 1.38
German Mean 4.03, SD 1.31 Mean 2.47, SD 1.20
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4.1 Emotion

Table 2 shows the comparison of the emotion level towards different styles between
Chinese and German participants.

Negative Emotion. There is marginal significant interaction effect between commu-
nication styles and cultures. When offended by other drivers without communication,
Chinese drivers would feel angrier than German drivers (F = 7.21, p = 0.014). But there
is no significant difference between Chinese and German drivers in other conditions.

For Chinese drivers, they ranked higher angry level in the scenario without com-
munication than text (p = 0.000), voice (p = 0.000) and emoticon (p = 0.006), meaning
that all three styles have a significant effect on decreasing Chinese drivers’ negative
emotion.

For German drivers, results showed that the effect of communication styles on
German drivers’ negative emotion is not significant (F = 1.43, p = 0.243).

Positive Emotion. There is significant interaction effect between communication
styles and cultures. (DF = 20.00, p = 0.006). When receiving a voice communication
after being offended by other drivers, Chinese drivers would feel more happy and
relaxed than German drivers (F = 10.21, p = 0.004). But there is no significant dif-
ference between Chinese and German drivers in other conditions.

For Chinese drivers, they ranked significantly lower positive emotion level in the
scenario without communication than text (p = 0.000) and voice (p = 0.000), meaning
that text and voice have a significant effect on increasing Chinese drivers’ positive
emotion.

For German drivers, results showed that that the effect of communication styles on
German drivers’ positive emotion is not significant (F = 2.22, p = 0.094).

4.2 Attitude

Table 3 shows the comparison of the attitude level towards different styles between
Chinese and German participants.

Table 3. Comparison of attitude level towards different styles

Styles Cultures Negative attitude Positive attitude

No
communication

Chinese Mean 5.96, SD 0.96 Mean 2.38, SD 1.11
German Mean 5.83, SD 1.60 Mean 2.42, SD 1.28

Text Chinese Mean 4.38, SD 0.93 Mean 4.29, SD 1.27
German Mean 5.38, SD 1.35 Mean 3.13, SD 1.32

Voice Chinese Mean 4.42, SD 1.16 Mean 4.63, SD 1.33
German Mean 5.46, SD 1.30 Mean 3.25, SD 1.08

Emoticon Chinese Mean 5.25, SD 0.92 Mean 3.50, SD 1.17
German Mean 5.21, SD 1.50 Mean 3.54, SD 1.41
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Negative Attitude. There is significant interaction effect between communication
styles and cultures. (DF = 20.00, p = 0.008). When receiving a text communication
after being offended by other drivers, Chinese drivers would feel think the other driver
less offensive and impolite than German drivers (F = 4.46, p = 0.046). But there is no
significant difference between Chinese and German drivers in other conditions.

For Chinese drivers, they ranked significantly higher negative attitude level in the
scenario without communication than text (p = 0.000) and voice (p = 0.001), meaning
that text and voice can decrease Chinese drivers’ negative attitude.

For German drivers, results showed that the effect of communication styles on
German drivers’ negative attitude is not significant (F = 1.80, p = 0.156).

Positive Attitude. There is significant interaction effect between communication styles
and cultures. (F = 4.069, p = 0.010). When offended by other drivers, Chinese drivers
are more willing to understand and forgive the other driver than German drivers with a
text (F = 4.88, p = 0.038) or voice communication (F = 7.72, p = 0.011). But there is no
significant difference between Chinese and German drivers in other conditions.

For Chinese drivers, they ranked significantly lower positive attitude level in the
scenario without communication than text (p = 0.000), voice (p = 0.001) and emoticon
(p = 0.003), meaning that all three styles have a significant effect on increasing Chinese
drivers’ positive attitude.

For German drivers, they ranked significantly lower positive attitude level in the
scenario without communication than emoticon (p = 0.003), meaning that the emoticon
can increase German drivers’ positive attitude.

5 Discussion

From the result part, we can conclude that all three styles (especially text and voice) can
influence Chinese drivers’ driving behavior while only emoticon can influence German
drivers’ driving behavior. Besides, interviews after the experiment showed that Chinese
drivers like voice most and German drivers like emoticon most.

One reason is that Chinese are always described as high-context culture and think
in holistic way [16]. Therefore they would focus more on the relationship between
objects and emphasize the existence of change. They try to collect as much information
as possible to get a better control of the surrounding and understand the context. This is
consistent with their reaction for V2V system. In our experiment, Chinese participants
believed that they could obtain more information to control driving situation through
V2V system. And voice can transmit more information than text using tone and
rhythm, which help Chinese drivers understand the motivation of the sender.
As a result, Chinese drivers think the V2V system helpful and they like the voice best.
On the other hand, German are always described as low content culture. They think in
analytic way. In our experiment, German drivers like emoticon most because emoticon
could be regarded as more direct and clear compared to voice and text. Besides, some
German participants mentioned that they could control the car and their behavior by
themselves so the V2V system was unnecessary and useless.
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Moreover, privacy issue was also considered in this study. Some German partici-
pants mentioned that communications from the other driver violated their privacy. It
was not comfortable to receive others’ information in their own driving space; while
other research indicated that Chinese are usually not as sensitive as western culture in
privacy issue. This lead to a low acceptance of V2V system by German drivers.

Also, bias of emotion caused by different interpretation of emoticon was another
reason. Both German and Chinese participants mentioned that if emoticon only showed
sad face without context could be explained in either sorry or ridicule. Emoticon design
issue can be discussed more in the future.

And the difference between two groups could also influenced by driving experi-
ence. In this study, German participants had more driving experience and were more
skilled than Chinese participants. There were no Chinese participant had long-distance
driving experience, but eight participants from Germany did. It is rational that skilled
drivers do not need help while driving so that they may have lower aspiration to receive
additional information and use V2V system than novel drivers.

6 Conclusions

This study made an investigation of the effect of communication styles on driving
behavior in different cultures. Repeated measure ANOVA analysis was conducted to
understand different effects on driving behaviors of cultures and communication styles
measured by emotion and attitude. Results showed that all three styles (text, voice and
emoticon) have a significant effect on Chinese drivers, but rarely have effect on German
drivers. According to the interviews, we find Chinese drivers like voice most and
German drivers like emoticon most. This can be explained by high/low context culture
and holistic/analytic thinking. Besides, the acceptance of V2V system and privacy
issues are also discussed in our study.

There are still some limitations in our study, so future research can be done with
empirical studies to validate the findings in the survey or with field observation to
acquire real data to study the effect of communications on driver behaviors.
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Abstract. There exists major information asymmetry of traditional
driver-to-driver communication method that may result in misunderstandings
among drivers. In this study, a driver-to-driver communication method through
rear window display was designed and evaluated. Drivers can express their
feelings when they drive or explain their intentions before performing specific
actions. Their feelings or intentions were presented by text signs or emoticon
signs on the rear window. The study investigated the effect of driver-to-driver
communication on people’s perception and preference for two information
presentation types. The experiment used three typical driving scenarios, i.e.
normal driving, cutting in line and overtaking. The results indicated that
information communication had a significant effect on people’s perception.
Their preference for the information presentation types depended on driving
scenarios. Suggestions about the design of information display through rear
window were provided to increase the communication effectiveness among
drivers and thus improve driving safety.

Keywords: Information display � Emoticon � Text � Driver-to-driver
communication

1 Introduction

Daily vehicle driving is a common activity in modern society. The number of private
vehicles was about 88.39 million and the number of drivers was about 0.25 billion in
China until 2012 [1]. More frequent driving increased the opportunities for driver
interaction.

In road transportation, communication can be seen as the interaction between the
drivers, the vehicles and the environment (road, signage, signals and other road users)
[2]. As car drivers are sitting behind the wheel, the traditional driver-to-driver com-
munication is realized through a limited set of channels, including signals, lights, horn,
and behavior. It can be direct using hand and electronic signals, or indirect, like the
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sound of squealing of tires, change in vehicle trajectory etc. Both direct and indirect
communication methods use visual and auditory channels, with visual providing the
majority of information [3]. Interactions through these channels are not as effective as
common communication ways in daily life, such as speech, facial expression, gestures,
etc. It is difficult for drivers to clearly understand what the intentions of the other
drivers are [4]. If a driver is not aware of other road users’ real intentions, it can lead to
misunderstandings, which can potentially cause stress and extreme emotional responses
[4]. Research related to driver-to-driver communication device suggests that the
driver-to-driver communication plays a very important role in ensuring safety in road
transportation [2]. It was found that drivers would be willing to use a hypothetical
device to send messages to other drivers [5].

During the tasks of driving, drivers perceive other traffic participants and the
environment mainly through visual channels. Visual display mounted on vehicles is a
compatible way of information presentation while driving. Observers would instantly
understand the source of the information. A series of patents related to digital message
display for vehicles have been claimed. The digital message display for vehicles is a
device to be mounted on the rear window of an automobile, capable of displaying a
number of pre-defined messages [6]. U.S. Pat. No. 5500638, issued on Mar. 19, 1996
to I. George, disclosed a vehicular goodwill message system that was intended to issue
a message on command from the operator of a vehicle. The system allows for the
display of four pre-defined messages including courtesies such as “SORRY” or
“THANK YOU!”, and distress messages such as “PLEASE HELP” or “PLEASE
CALL 911”, which may be signaled to a trailing driver. U.S. Pat. No. 5,905,434, issued
on May 18, 1999 to P. Steffan, showed a vehicle communication device that was
another example of a message display that allows the driver of a vehicle to select from a
number of preset and pre-programmed messages to be presented on a display device
mounted on the exterior of the vehicle. We are concerning about whether presenting
information through rear window display is a proper way for driver-to-driver
communication.

Information presented by displays can be categorized as dynamic and static.
Dynamic information continually changes, such as traffic lights, and temperature
gauges. Static information remains fixed over time, such as printed alphanumeric data,
graphs and labels [7]. Typical display types include verbal signs, symbolic signs and so
forth [7]. Previous studies compared the effectiveness of some information presentation
types [8–10]. The utilization of various information presentation types depends on
specific scenarios. It needs to investigate people’s preference for information presen-
tation types for driver-to-driver communication through rear window display.

The purposes of the study are to investigate the effect of driver-to-driver commu-
nication on people’s perception and to evaluate people’s preference for two kinds of
information presentation types, text and emoticon, for rear window display on three
driving scenarios. The study is expected to provide design suggestions for the infor-
mation presentation types on the rear window when drivers communicate with other
drivers.
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2 Method

2.1 Participants

Twenty participants (10 male and 10 female, mean age = 32.2, standard deviation of
age = 4.5) were recruited to participate in the experiment. They were licensed drivers
and had driving experiences for more than three years. All participants had normal or
corrected normal visual acuities and healthy physical conditions.

2.2 Design and Variables

The study identified three scenarios, i.e. normal driving, cutting in line and overtaking.
In cutting in line and overtaking scenarios, driver-to-driver communication was vital
for eliminating misunderstandings. The driver of the front car performed a seemingly
aggressive driving maneuver which might cause anger on the driver of the following
car. However, the driver of the front car did not intend to cause any harm to others. In
such cases, it was expected that an additional channel of communication was provided
so that the driver of the front car could effectively inform the driver of the following car
about the intentions of his or her behavior. The scenarios were reviewed by experi-
enced drivers so that they were representative. In all scenarios, there were two vehicles,
denoted by vehicle A (observer vehicle) and vehicle B, each having a driver, driver
A and driver B, respectively.

In normal driving scenario, driver A approached driver B from behind and seeing
the rear window display which indicated the feeling of driver B. The first independent
variable was information content, and it had two levels, positive information and
negative information. The second variable was information presentation types, and it
also had two levels, emoticon and text. The dependent variables were participants’
perception of these four settings (2 information content × 2 information presentation
types) and their preference for presentation types.

In cutting in line scenario, driver A was waiting in line to go through an inter-
section. Driver B overtook from an adjacent lane and cut in the line in front of driver
A. Driver B would like to let driver A know his situation and to express his gratitude. In
this scenario, information communication existed or not. When there was information
displayed, it either presented by text or by emoticon. The information presented the
driver’s motivation and explanation of his behavior. The dependent variables were
participants’ perception and preference.

In overtaking scenario, driver A ran normally on urban expressway. Driver
B changed the lane and went in front of vehicle A with very close distance. Driver
B wanted to express his apology to driver A. In this scenario, the information com-
munication existed or not. It only used text displaying driver A’s explanation. Partic-
ipants were required to give their perception and cognition after seeing the information
presentation.

During the experiment, participants were set as drivers in vehicle A who saw the
driving behavior of vehicle B and received the information displayed on the rear
window in vehicle B. Participants reported their perception to the behavior and
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preference for the display by filling in a questionnaire. The test settings in each scenario
were as follows,

• In normal driving, the information content was the feelings of drivers in the front.
When the feeling was positive, text “I am happy (presented in Chinese)” or emo-
ticon “ ’’ was shown. When the feeling was negative, text “I am upset (presented
in Chinese)” or emoticon “ ’’ was shown (Fig. 1).

• In cutting in line scenario, information was either displayed or not. When com-
munication existed, the information was either text “Sorry, in a hurry (presented in
Chinese)” or emoticon “ ’’ (Fig. 2).

• In overtaking, information was either displayed or not. When communication
existed, the display used text type, “Sorry, in a hurry (presented in Chinese)”
(Fig. 3).

Fig. 1. Information display in normal driving scenario. Happy emoticon; Upset emoticon; “I’m
happy” (presented in Chinese); d. “I’m upset” (presented in Chinese).

Fig. 2. Information display in cutting in line scenario. Happy emoticon; “Sorry, in a hurry
(presented in Chinese).

Fig. 3. Information display in overtaking scenario. “Sorry, in a hurry” (presented in Chinese)
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2.3 Measurements

Participants reported their perception and evaluations by filling in a questionnaire. All
the questions in the questionnaire were measured by a five-point Likert scale from
strongly disagreement to strongly agreement (1 = “strongly disagreement” and
5 = “strongly agreement”). The questionnaire composed of two parts, the perception
part, measuring participants’ feelings of the information communication, and the
evaluation part, measuring participants’ preference for the information presentation
types.

In normal driving scenario, participants’ perception of the information communi-
cation was measured in five dimensions: the extent of being eased or worried on
following the vehicle, being pleased or upset with the display, being annoyed by the
display, and the extent to which it is interesting to me and it is silly to me. The
ergonomics features of the display, concerning clearness, distraction degree, and
willingness to use were measured as well. When the content was positive, participants
were asked to give their ratings on the item “at ease and pleased by the information
communication”. When the content was negative, participants needed to rate the
worrying and upsetting level.

Participants’ perception about the behavior of cutting in line and overtaking was
measured in three main dimensions: the extent of being annoyed by the cutting in line
behavior or overtaking behavior; the extent in which I think the driver was malicious
and I think the driver may have a reason. Participants’ willingness to use the infor-
mation communication display was measured as well.

2.4 Apparatus

The experiment was conducted in a full-cabin Daewoo Nubira driving simulator. It was
installed in the laboratory in the Institute of Human Factors and Ergonomics in
Tsinghua University. The experiment scenarios were presented to the participants
through video clips and projected to a curved screen in front of the car cabin. The car
cabin simulated the real in-vehicle driving environment. Participants were seated in the
car cabin and watched the scenarios on the screen.

The videos were recorded beforehand on the real road. A digital camera mounted
on an observer vehicle (vehicle A) recorded the scenes where another vehicle (vehicle
B) performed the actions and displayed information on the rear window just as the
design of the experiment scenarios. A tablet (iPad, “9.7’’, with a pixel resolution of
2048 × 1536) fixed on the back of the headrest of rear right seat on the vehicle B was
used as the display media. In the lab experiment, participants received the information
through videos and their vision angle was the same as the observer vehicle.

2.5 Procedures

After arriving at the laboratory, participants signed the informed consent and completed
a general survey about their demographic information. The participants were asked to
sit into the simulator to get ready for the test. Then the participants were asked to watch
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a five-minute video clip of general driving to get familiar with the system and get
immersed in the virtual driving environment. After that, the videos of three experiment
scenarios were played for the participants. In each video clip, about two minutes in the
beginning was for warm-up. The video lasted 15 min in each scenario. When infor-
mation communication existed, information was displayed three times in each
presentation setting. After seeing each video clip, they filled in the questionnaire to give
their perception of the information communication method and their preference for the
information presentation types. Each participant spent about one hour finishing the
experiment.

3 Results

3.1 Normal Driving

160 ordinal scale data (20 participants × 8 questions) was collected. The one-sample
Wilcoxon sign rank test was used to measure the effect of positive and negative
information display on drivers’ perception. Results indicated that positive emoticon
information display had significant effect on participants’ feelings (Table 1). Partici-
pants tended to feel pleased, eased, less annoyed with the information display and
thought that the communication was interesting and not silly (p’s < .05). After seeing
the positive text display on the rear window, participants felt eased following the
vehicle, felt pleased, less annoyed with the information communication and thought it
interesting significantly (p’s < .01) (Table 2). The negative information display (both
text and emoticon) had significant effect on drivers’ feelings (Tables 3 and 4). When
the participants saw the negative display mounted on the front car, they felt worried
about the information content (p’s < .05).

Nonparametric Mann-Whitney test was conducted to compare the effect of the two
types of information presentation on participants’ preference from three aspects,
clearness, distraction degree and intention to use the device. The results showed that
participants preferred the emoticon display because it showed information more clearly
than text display (p < .05) (Table 5).

Table 1. Results of positive emoticon display in normal driving scenario

Item Estimation
of a median

Wilcoxon
statistics

p value

At ease on following the vehicle 4.00 100.5 0.023
Pleased with the display 4.00 136.0 <.001
Annoyed by the display 1.50 <0.1 <.001
It is interesting to me 4.00 122.0 0.033
It is silly 2.50 13.0 0.025
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3.2 Cutting in Line

Participants’ perception about the behavior of cutting in line was measured by three
items, “I felt annoyed by this behavior”, “The driver may have a reason” and “The
driver is malicious”. 120 ordinal scale data (20 participants × 6 questions) was
collected. Nonparametric Mann-Whitney test was used to measure the effect of
information communication on participants’ perception (Table 6). The results showed
that text display made participants significantly believe that the drivers cutting in line
had some reasons for doing that (p < .05) and they were not malicious (p < .05), and
participant felt less annoyed after seeing the text display than without information

Table 3. Results of negative emoticon display in normal driving scenario

Item Estimation of a median Wilcoxon statistics p value

Worried on following it 4.00 91.0 0.002
Upset with the display 3.50 57.0 0.170
Annoyed by the display 3.00 50.0 0.410
It is interesting to me 2.50 25.0 0.090
It is silly 3.00 29.0 0.756

Table 4. Results of negative text display in normal driving scenario

Item Estimation of a median Wilcoxon statistics p value

Worried on following it 4.00 120.0 0.001
Upset with the display 3.00 30.0 0.407
Annoyed by the display 3.50 74.0 0.187
It is interesting to me 3.00 57.0 0.887
It is silly 3.00 44.5 0.972

Table 5. Comparison of two display methods

Item Estimation of a median difference p value

I could see it clearly 1.00 0.017
It is distractive for me −0.50 0.285
I am willing to use this device 0.50 0.579

Table 2. Results of positive text display in normal driving scenario

Item Estimation of a median Wilcoxon statistics p value

At ease on following it 4.00 121.0 0.007
Pleased with the display 4.00 99.0 0.004
Annoyed by the display 2.00 4.0 0.004
It is interesting to me 3.50 98.5 0.004
It is silly 2.50 35.0 0.164
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communication significantly (p < .01). On the other hand, the emoticon display did not
show significant influence on participants’ feelings (p’s > .05) (Table 7).

Three items with respect to clearness, distraction degree and willingness to use
were utilized to measure participants’ preference for two display types. Nonparametric
Mann-Whitney test results showed that participants were more willing to use text
display than emoticon display significantly (p < .01). It did not show significant dif-
ference on clearness, distraction degree between two information presentation types
(p’s > .05).

3.3 Overtaking

80 ordinal scale data (20 participants × 4 questions) was collected. Nonparametric
Mann-Whitney test was used to compare the ratings of the two settings, i.e. with
information displayed by text and without information displayed (Table 8). Although
people still thought that the behavior was dangerous (no significant difference between
the two groups, p > .05), and they felt less annoyed (p < .05) and were more inclined to
think the driver had reasons for this behavior (p < .01). Nearly half of the participants
reported the text in the display could not be seen clearly and distracted their attention.
Despite this legibility problem, more than half of them had the intention to use this
display.

Table 6. With text display and without information display comparison

Item Estimation of a median difference p value

Annoyed by cutting in line behavior 1.00 <.001
The driver may have a reason −1.00 0.031
The driver is malicious 1.00 0.034

Table 7. With emoticon display and without information display comparison

Item Estimation of a median difference p value

Annoyed by cutting in line behavior 0.00 0.152
The driver may have a reason 0.00 0.190
The driver is malicious 0.00 0.190

Table 8. Comparison of text display and without information display

Item Estimation of a median difference p value

It is dangerous 0.00 0.989
Annoyed by this behavior 1.00 0.022
The driver may have a reason −1.00 0.002
The driver is malicious 1.00 0.120
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4 Discussion

A typical scenario that may induce anger on drivers is traffic jam accompanied by
unlawful or immoral driving behaviors. As the driver drives through an intersection,
driver A lined up along with the traffic. Driver B overtook through an adjacent lane and
drove up in front of driver A. Such a cutting-in-line behavior may easily arouse the
anger on driver A. In the given context, misunderstandings between drivers would
induce or exacerbate road rage. It has been proven that road rage is a causal factor to
traffic accidents [11]. Aggressive driving is a common cause for road rage in drivers
[12]. As a driver is impatient or in emergency, he may perform driving actions that
cause physical or mental harm to others. In some cases, drivers only wish to bring some
benefits to themselves, without any intention to produce any harm to others. Such
actions are still perceived as aggressive by other drivers and arouse discomfort and
anger on them. In this situation, it is necessary to provide an additional channel to
enhance driver-to-driver communication and therefore to promote driving safety and
efficiency. It was found that participants’ perception was influenced significantly by the
information display on the rear window of other drivers. People’s stress relived after
seeing the information display. The information communication through rear window
between drivers would reduce extreme stress and improve traffic safety to some extent.

The study tested participants’ preference for two typical information presentation
types, verbal signs (text) and symbolic signs (emoticon). It was found that people’s
preference depended on driving scenarios. In normal driving scenario, driver A saw the
status information of drivers in the front vehicle and did not need to fully comprehend
the meanings of the information. Symbolic signs would deliver the information
effectively and efficiently. Previous studies have indicated that signs with symbolic
messages can be understood more quickly than those with verbal messages. Visually
degrading the signs resulted in a greater decrement in performance for verbal than for
symbolic signs [13]. Text, icon and modified icon have been compared in
higher-velocity condition. It was found that the two iconic versions were superior to the
text version [14]. Icon signs were visible at much greater distances than were text signs
for people of different age [15]. In this study, participants preferred to use emoticon in
normal driving scenario because they considered that emoticon showed information
more clearly than text.

The main purpose of the information communication in cutting in line and over-
taking scenarios was to explain to the driver of the following car about the behavior
performed by the front car. In this situation, the information and messages should be
clear to see and quick to comprehend. In addition, the information should help explain
the intentions of performing such behavior. Symbolic signs were assumed to be
improper as it could not present the reasons for taking such actions. In the experiment,
we presented “Sorry, in a hurry (presented in Chinese)” on the experiment display. The
results indicated that emoticon signs were not proper. Participants were more willing to
use text type than emoticon type in cutting in line scenario.

Visual workload affects driving performance in various ways [16]. It may reduce
the speed and increase lane keeping variation. When visual attention is diverted from
the road, the driver cannot give any tracking response, which results in periods with
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fixed steering wheel angle. In normal driving scenario, as both vehicles are travelling at
high speed, visual workload of the driver behind is relatively high. It is required that the
information in the scenario is simple and highly readable. Emoticon presentation type
is recommended in this situation. In cutting in line scenario, as the both vehicles are
nearly stationary, the visual workload of the driver behind is relatively low, more
detailed information can be displayed. Thus, text presentation type is a proper design in
this situation.

5 Conclusion

The study investigated the effect of driver-to-driver information communication on
people’s perception. It compared the two information presentation types, text type and
emoticon type, to figure out which was better in information communication on rear
window display. A driver-to-driver communication interface was designed and an
experiment was conducted to fulfill the study goals. The experiment used three typical
driving scenarios, normal driving, cutting in line and overtaking. The results indicated
the information display through rear window had significant effect on people’s per-
ception. It was necessary to provide additional channel for information communication
among drivers. People were willing to receive information of other drivers through rear
window and their stress relieved when information communication existed. The design
of information presentation should take driving scenarios into consideration. In normal
driving, emoticon type was better than text type because emoticon was easy and quick
to comprehend. In cutting in line scenario, text type could deliver more detailed
information and explain drivers’ intentions, which was better than emoticon type.
Information communication through rear window could increase the communication
effectiveness among drivers and thus improve driving safety.
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Abstract. In the context of globalization, cultural differences resulted from
diverse cultural backgrounds have formed a main influential factor in the
development of joint ventures. Using a qualitative research approach, this paper
first establishes the “VTIO” model, which serves as a model for analyzing
cultural differences. Production mode is set to the center of the “VTIO” model.
The core of culture is concluded as “sentiment, ethics and law”. V (value), T
(thinking mode), I (interpersonal relationship) and O (organizational behavior)
are considered as representations of culture. Based on the “VTIO” model, the
paper comprehensively studies the typical examples of cultural differences
among China, the US and Japan from the abovementioned four aspects of
cultural representations. Furthermore, a case study of Changan Ford Mazda
Automobile Co., Ltd is presented in this paper with an analysis of the repre-
sentations of its corporate culture. Finally, this paper proposes some relevant
coping strategies regarding cross-cultural management, providing some sug-
gestions for cross-cultural management in Sino-foreign equity joint ventures.

Keywords: Qualitative research � Cultural differences � VTIO � Case study

1 Introduction

In recent years, accompanied by the rapid development of Chinese economy, the
business form of joint ventures has existed for quite a long period of time. However, the
success rate of joint ventures so far is still low. According to the results of international
investigations and researches, 30 %−40 % of international joint ventures are not suc-
cessful. According to previous studies, 15 % of Sino-foreign equity joint ventures in
China (including transnational companies) terminated before the end of its expected life
expectancy. 70 % of corporate cooperations are not harmonious (Tian, 2012). Studies on
cross-cultural management have long been a hot topic in the academic field.
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Some related theories proposed by foreign scholars are cultural dimensions by
Hofstede (1984), six value orientations by Kluckhohn & Strodtbeck (1961) stages of
conflicts by Pondy (1967) Thomas (1992) and Robbins (1994), and the “inverted U”
relationship between conflict and organizational effectiveness by Brown (1983). These
theories cover the extraction of index factors, the analysis of different stages of cultural
harmony and conflicts, and the analysis of conflict levels and organizational effec-
tiveness, providing significant theoretical references to cross-cultural studies. However,
the influence of cultural factors is closely linked to specific environments. Especially in
recent years, cross-cultural studies focus more on combining theories with a certain
aspect of practice, such as the application of cross-cultural theories in marketing (Luo
et al., 2014;Mower et al., 2013), share of knowledge between organizations (Hau et al.,
2013;Qiu et al., 2013;Wei et al., 2010). So it is not proper just to simply transplant the
index factors of cross-cultural theories into practices. There is still a lot to be studied in
combining theories with practices (Craig & Douglas, 2011).

The development of cross-cultural management in China started relatively late. Yu
and Jia (1997) proposed the CMC model which is a management model coping with
the internal cross-cultural conflicts of joint ventures. Zhang and Wang (2002) analyzed
and studied the cross-cultural conflicts caused by the managers with overseas assign-
ments. Qiu (2003) put forward the influence of cross-cultural conflicts on joint venture
management, the specific representations, causes and resolutions. Chen et al.(2005)
concluded some influential factors on cross-cultural management in Sino-foreign joint
ventures supported by some practical cases of Sino-foreign cross-cultural management.
Wang and Wang (2010) discussed cultural management from the two dimensions of
the static operation mode-cultivation of corporate culture and the dynamic operation
mode-accumulation of corporate culture. Additionally, Lv (2007), Xie et al.(2012)
studied the topic from the perspective of cross-cultural communication.

Although the studies in the field of cross-cultural management have existed for a
while, the research results abroad are mainly based on the western cultural contexts,
which are profoundly different from the Chinese culture and Asian culture and there-
fore cannot be applied to the Chinese context directly (Wei et al., 2010). Domestic
studies focus more on the coalition and merging of different cultures and haven’t
touched upon the strategies of cross-cultural management from the perspective of the
essence of cultural differences.

This paper seeks to study the differences of cultural features among China, the US
and Japan from a comprehensive and thorough perspective. It also looks into the case
of Changan Ford Mazda Automobile Co., Ltd. (CFMA), which is a typical case of
influenced by a myriad of cultures of the three countries. The paper analyzes the
corporate culture of CFMA from three dimensions, which are the production mode
extended from the corporate culture, organization and effectiveness. From the cultural
dimension, there are many cultural elements from the US and Japan in the
cross-cultural companies in China. Therefore it is of critical strategic significance to
distinguish the differences and avoid conflicts. From the dimensions of organization
and effectiveness, there are more and more organizations involving Chinese, American
and Japanese cultural elements. The cross-cultural management strategies, which are
applicable for enterprises, also suit other organizations. From the perspective of the
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enterprise, this paper is of great referential values for the joint ventures, such as CFMA,
to learn how to prevent management conflicts and integrate the diverse cultural
resources.

2 Methods

This paper adopts the qualitative research method. By searching for the keywords of
“cross-cultural”, “cultural difference”, “Chinese culture”, “American culture” and
“Japanese culture” using the search engines of Google (in Chinese, Japanese and
English) and Baidu, the study collected 8,019 results which were later categorized into
three types: articles, blog posts and BBS comments. After classification, the blog posts
were divided into eight main categories including values, organizational behavior,
attitudes towards gender and nationality, thinking mode, rationality and sensibility,
behavior mode, interpersonal relationship, labor and payment policies. Each category
can be further subdivided into secondary subcategories which amount to 34 in total.
Therefore, the search and analysis of second-hand information generated 8 primary
categories and 34 secondary subcategories.

The paper also uses the Delphi method to further study and discuss the in-formation
extracted from the second-hand materials. The colleagues who were invited to attend the
Delphi method came from different academic backgrounds including one from
demography, two from sociology, 2 from economics, 4 from business management, 1
from system science, 1 from management engineering and 2 from education. Some of
the colleagues had the working experiences in governmental departments, state-owned
enterprises and transnational companies. The study consists of three rounds of con-
sultation on the 8 primary categories and 34 secondary subcategories. And the partic-
ipants are allowed to add new contents. After every round of consultation, the replies are
gathered and sorted and the most acknowledged categories rated by the participants are
extracted. The extracted elements are classified and will be further discussed in the next
round of consultation, especially those newly proposed ones. By using this method, the
two primary categories, which were attitudes towards gen-der/nationality and
labor/payment policies including 5 secondary subcategories attached, were excluded
after the first round of consultation. After the second round, rationality/sensibility and
behavior mode were deleted. The subcategories attached to them were either deleted or
merged into other categories. After the third round of consultation, four primary cate-
gories were kept including values, thinking mode, organizational behavior and inter-
personal relationship, with the 25 secondary subcategories attached to them.

3 Analysis and Discussion

3.1 The “VTIO” Model

Based on previous studies and achievements, this paper further studies the phenomenon
of cultural differences and concludes the “VTIO” model. The basic principles are as
follows. Cultural differences are reflected mainly in value, thinking mode, interpersonal
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relationship and organizational behavior. The decisively influential factors of cultural
differences are “sentiment, ethics and law”. Further explained on the physical and
psychological levels, the influential factor of “sentiment, ethics and law” is the pro-
duction mode, which will finally influence the organizational effectiveness
(productivity).

According to Karl Marx’ theory of political economy, the economic basis decides
the superstructure. “To study the connections between spiritual production and material
production, one must investigate certain type of material production from a historical
point of view. If material production is not judged in its specific historical form, then it
is impossible to understand the feature of the correspondent spiritual production and
their mutual effects”. Therefore the production mode determines “sentiment, ethics and
law”, which in turn influence the production mode to some extent.

“Sentiment, ethics and law” are the core and essence of culture. All kinds of
management involve the management of “sentiment, ethics and law”, ranging from
managing the countries, societies, to enterprises and organizations. Here, the concept of
“sentiment, ethics and law” is in the broad sense. Sentiment means relationship, which
covers the extensive relationships including kinship, friendship, the relationships with
colleagues, compatriots and the relationship between the old and the young. Ethics here
means the “universal ethics”, what “everybody feels the same about” as in a Chinese
idiom. Ethics here are also associated with “manners”, which are the rules people
follow in everyday life. Law, in the broad sense, covers national laws, regulations and
the rules and policies within an organization. Even social customs can be seen as one
form of law. Therefore, sentiment is a soft culture, which is flexible to be manipulated
by individuals to different extents. Law is a hard culture, serving as a strict and fixed
measurement. Once published, the law becomes the “golden rule” which people are
required to follow. Any behaviors violating the law will be punished accordingly.
While ethics serve as a mediator between sentiment and law, balancing the soft culture
and the hard culture. The core of culture is the integration of “sentiment, ethics and
law”. Because of different preferences for “sentiment, ethics and law” in diverse cul-
tures, the cultural differences among different countries arise. Accordingly, the external
representations of culture are the four aspects of values, thinking mode, interpersonal
relationship and organizational behavior. The differences in these four aspects formed
diverse cultural phenomena in different countries. Therefore, production mode, as the
economic basis, decides the preferences for “sentiment, ethics and law”. “Sentiment,
ethics and law” influence and decide values, thinking mode, interpersonal relationship
and organizational behavior. Meanwhile, values, thinking mode, interpersonal rela-
tionship and organizational behavior have mutual impact on each other following the
sequence of the order.

Looking at the cultural differences of China, the US and Japan in coping with
“sentiment, ethics and law”, it can be concluded as follows. Chinese culture is typically
represented by Confucian culture while also influenced by Taoism in terms of social
system. Confucianism and Taoism advocate different principles. Confucian theories
pursue the “Doctrine of the Mean (centeredness)” while the Taoists follow the theory of
“non-action”. Simply put, Confucianism resorts to the rituals in cultural traditions while
Taoism resorts to the principle of the earth. So Confucianism is a positive theoretical
system (so-called “Yang)” and Taoism is negative (so-called “Yin”). The yin-yang
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combination of Confucianism and Taoism constructed the distinctive feature of Chi-
nese culture, which emphasizes groups, morality and practical uses. American culture
is a low-context culture, which originates from the ancient Greek culture and the Jewish
Christianism. It is a social culture of commercialism and citizenship based on common
people as its main body. Therefore the core of American culture is individualism and
rationalism, focusing on individuals, science, critical thinking and law. American
culture determines the mode of American enterprises to be internationally structured,
which is also known as the bipolar mode. Japanese culture is high-context, which is
profoundly influenced by Chinese culture and is also based on the ethics of Confu-
cianism. Therefore the Japanese culture highlights teams, ethics and laws, making it an
internationally constructed mode with the centralized power in Tokyo.

Judging from the representations, on the level of the value, traditional Chinese
culture values spiritual beings more than materials. Although there is no deeply rooted
religious tradition, Chinese people adhere to traditional moral values. While American
culture values materials more than spirits, with very strong religious beliefs. Japanese
culture values materials as much as spirits, but values more about the collective interest.

In terms of thinking mode, China is a society of totally “imagery thinking”. The
individual image outweighs rational analysis. The thinking mode is non-quantitative
and non-systematic, focusing on team spirits while maintaining a certain level of
individual awareness. The US is a society of “quantitative thinking”, which highlights
critical thinking and benefit-risk analysis with strong systematic and rational thinking
ability and individualism. Japanese culture is “half-imagery”, which values both per-
sonal impression and the benefit-risk analysis. It values the group, rational thinking and
has a strong sense of teamwork.

Regarding interpersonal relationship, there is a traditional Chinese idiom “unnec-
essary and over-elaborate formalities”, which reflects the importance of interpersonal
relationship in the social life of Chinese people. The closest circle of interpersonal
relationship for Chinese people includes relatives, compatriots, classmates, neighbors
and colleagues. And these relationships are obligatory, which means that there is very
limited space for individuals to choose their relationships. While in the US, relation-
ships are not compulsory but free to choose. Their most intimate circles include rel-
atives, friends, classmates and colleagues. Japan is likewise a country that values
relationships. Their closest circle of interpersonal relationship is quite similar to the
Chinese one, including relatives, compatriots, classmates and colleagues, obligatory
and nearly impossible to select.

On the level of organizational behavior, Chinese people have the value of orga-
nizational dependency, which is the so-called “Iron Rice Bowl”. Meanwhile, they also
have individual dependency which is reflected in the arrangement system based on
seniority. The leaders have the right to nominate employees for promotions. Many
positions are specifically set for some individuals. The one in power has the decisive
authority. In terms of competition, Chinese people follow the “Doctrine of the Mean”,
which results in a balanced situation without active competitions. In American culture,
free competition is advocated. The employees are promoted for their talents. The
decision power is diluted. In Japan, there is a very strong value of group dependency
and awareness. The decisions are made by multiple leaders. Competition exists
externally among different groups rather than within one group.
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3.2 The Features of the Cultural Difference Among China, the US
and Japan

According to the “VTIO” model, “sentiment, ethics and law” influence and determine
the profound differences between different cultures, which are further reflected in
values, thinking mode, interpersonal relationship and organizational behavior. The
paper further studies the distinctive features of cultural differences among China, the
US and Japan, as is shown in Table 1.

3.3 A Case Study of the “VTIO” Model-the Corporate Culture
of Changan Ford Mazda Automobile Co., Ltd

Changan Ford Mazda Automobile Co., Ltd (hereinafter “CFMA”) is a large-scale
Sino-foreign joint venture established by Changan Group, a famous automobile
enterprise in China, Ford Auto, a world leading automobile company and Mazda
automobile company. As a joint venture founded by three parties involving
China/US/Japan, the culture of CFMA is a melting pot of typical Chinese, American
and Japanese cultures.

Based on the results abovementioned regarding the cultural differences of China,
the US and Japan by applying the “VTIO” model, this paper further studies the cor-
porate culture of CFMA.

1. Different values are reflected in everyday tasks. American managers in CFMA
always make clear clarifications of the job contents, specific tasks and distribution
of tasks. They would divide their own tasks clearly from others’ tasks. But this
doesn’t mean that they are not ready to help each other. The American managers are
willing to help. However, if you do not ask them for help, they wouldn’t offer their
help straightforward. This type of difference in values often leads to the misun-
derstanding of Chinese employees thinking that the foreign managers are indifferent
and self-centered. While the foreign man-agers would in turn think the Chinese
employees are inactive and less responsible. In Japanese culture, teamwork is also
valued. Chinese teamwork is often based on kinship, while the Japanese teamwork
is not. Japanese people value the honor of the team and are willing to do extra work
for the team. While the Chinese people only value the team with the authorities and
have a fragile relationship with the enterprise itself. The level of payment decides
how much labor they would devote.

2. The typical representation of diverse thinking mode is evident in the issue of
whether publishing the notice for the punishment of employees. Chinese managers
prefer to publicize both compliment and punishment, while American managers
value positive reinforcement by publicizing compliment only. They consider the
revelation of punishment as a violation of privacy, which will harm the individual’s
self-esteem. For Chinese managers, small mistakes can be kept confidential, how-
ever, big and severe mistakes must be publicized. The punished individual will be
informed in advance before the notice being put out. It is considered to be a useful
warning and beneficial for the development of the individual. In Chinese enter-
prises, this is a very normal way of punishment. Such cultural conflict regarding
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whether publishing the punishment is a vivid example of the difference in values
towards “individualism”. Chinese culture under the influence of Confucianism sees
“minimizing oneself” as the noblest state of mind, advocating obedience and
self-control. American culture emphasizes the central status of “oneself” in its value
system, promoting self-dependency, responsibility and self-esteem. Therefore, the
American managers would consider publicizing punishments as an action harmful
for the “self-esteem” of the employees, while the Chinese managers wouldn’t agree.

3. In terms of interpersonal relationship, Chinese and Japanese employees rarely
question their bosses face-to-face, while American employees would ex-press dif-
ferent opinions directly, including the questioning and doubts towards the corporate
policies. Chinese employees at CFMA usually prefer to gossip be-hind people’s
back, rather than express their opinions directly when there is dis-agreement. But
the American employees would often express their feelings more straightforward.

4. Regarding organizational behavior, the collectivism and the tendency to avoid high
risks in Chinese culture urge Chinese managers at CFMA to consult other
employees’ ideas before making important decisions. They will attempt to maintain
harmony and reduce potential factors which may induce conflicts. But in American
culture, there is a typical tendency of individualism and low risk avoidance. The
authority group within the enterprise, which bears similar responsibilities and
honors with the Japanese groups, often makes decisions. American people tend to
make decisions by individuals, who will shoulder the final responsibilities of the
decisions. As is the case in CFMA, the decision-making processes on the Chinese
and Japanese sides are often cautious but slow. The American managers often solve
the problems right away with a very quick speed of decision and work tempo. This
may result from the different structures of “responsibility, right and interest” in three
cultures. Under the influence of collectivism, the “responsibility, right and interest”
structures for Chinese and Japanese managers are imbalanced, which means that
more responsibilities are shouldered while there are not enough material profits or
authority empowerment for that. But for American managers, the “responsibility,
right and interest” structure is basically equivalent and balanced.

4 Conclusions and Suggestions

Based on extensive researches, this paper creates the “VTIO” model, which is used for
analyzing and studying cultural differences. The model is centered on the production
mode, setting “sentiment, ethics and law” as the core of culture with four forms of
representations of value, thinking mode, interpersonal relationship and organizational
behavior. Therefore the analysis of cultural difference is derived from the production
mode and is based on “sentiment, ethics and law”, the core of culture.

This study shows that the “Doctrine of the Mean” is the center of Chinese culture.
American culture values individualism the most. Teamwork is placed at the most
prominent place in Japanese culture. Therefore the China/US/Japan joint ventures can
examine and distinguish the conflicts or ineffective management in their enterprises
accordingly which may be caused by cultural differences so as to avoid cultural
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conflicts and facilitate the integration of different cultures. Based on this finding, it is
necessary to combine the valuable essence of traditional Chinese culture with the
advanced management philosophy and ideas in the western world, which can keep the
advantages of western management and make it suitable for the status quo of China as
well. This will definitely be the ideal method to promote cross-cultural integration in
China/US/Japan joint ventures. Accordingly, this paper proposes the following
solutions.

1. Extract and integrate the advantages of different cultures, creating a universal
cultural system suitable for the development of enterprises.

The core of corporate cultural construction is recognition and sharing. If a culture is not
recognized by its recipients, then it is valueless. And the key of recognition is par-
ticipation and sharing. Therefore companies should ab-sorb/construct new cultural
systems suitable for joint ventures under the premises of recognition and participation.

2. Strengthen cultural understanding, improving the training of new cultural systems

American and Japanese sides, it is highly recommended for different parties in joint
ventures to understand each other’s culture, which can be effectively be realized by
new cultural training. The training may include: a. an introduction to the essence of
Chinese culture and the corporate culture of the original company; b. trainings on
cultural communication skills; c. trainings on the coping strategies of cultural conflicts.

3. Upgrade the management level, building a cross-cultural team

In the context of globalization, it is critical to use modern cooperation spirit and
open-minded and integrated attitudes to shape and modernize the traditional concept of
collectivism. Therefore in the cross-cultural integration process of joint ventures, the
companies should emphasize modern and trans-original cultural management philos-
ophy and management ideas. It is important to deeply understand the cultural differ-
ences of different countries using both imagery thinking and quantitative thinking, to
create a cross-cultural leadership with great strengths and the effective demonstration
effect of individuals.
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Abstract. With the rapid advancement of mobile technology, information
searches by drivers using smartphones have increased despite the potential risk
of accidents. The small screen size of smartphones greatly distracts driving
performance. Apart from traffic regulations that prohibit smartphone usage while
driving, a better user interface design of smartphones for drivers is also a critical
issue in regard to increasing driving safety and user satisfaction.
In this study, a human factors experiment was conducted to evaluate driving

performance while searching for information (browsing news) in a fixed-base
driving simulator. The simulator simulated an urban driving environment with
heavy traffic condition. A total of 12 subjects aged 25–35 years old participated
in the experiment. A between-subject design compared three methods of user
interfaces: Pop-up, Full-screen, and Auto-zooming. Effectiveness, efficiency,
and satisfaction were measured as the usability principles. Results show that the
more complex the visual tasks, the more unsafe distractions will occur while
driving.

Keywords: Localization � Driving safety � Website layout adaptation �
Smartphone interface � News reading on smartphone

1 Introduction

Checking news is a popular action for most people every day. In recent years the trend
of using a smartphone while driving, and browsing the news as secondary task, is
increasing. Any visual secondary task, i.e. browsing news, while driving is often done
in spite of the potential risk of car accident. According to statistics from the National
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Safety Council, 26 % of crashes (1.5 million) involved Smartphone usage distraction in
2012.1 Yu et al. revealed that driving is one of the top activities during which people
used their smartphone as a secondary task, in addition to walking and waiting. It is
worth noting that, in 64 % of these situations, the users were browsing the news [1].
These statistics show the practical need for a particular consideration of user interface
(UI) design for browsing the news on a smartphone while driving.

Research showed that only 24 % of mobile news consumers reported that they use
applications (apps) to check news [2]. Despite the publication of a variety of apps,
many users still abstain from relying on them, and check news through following
significant reasons:

• Apps switch news websites’ layout, which can impede users’ browsing while
driving

• Apps may compound or exclude parts of their respective original websites; missing
parts (e.g. pictures, old news) can be found by viewing original news websites

• Smartphones’ lack of memory influences speed and installations

In addition to mobile apps, mobile web browser is another option for browsing the
news. A survey was conducted to identify mobile users’ experiences using mobile web
browsers. According to the result, 82 % of participants disliked this way of browsing
due to, for example, bad content layout and slow interface [2]. Therefore, the mobile
web browser needs a lot of improvement. This paper seeks to consider all of these
challenges to obtain optimal UI news websites for use while driving.

In line with UI design importance, the interface style, which is dependent on
language, should be carefully studied. A written language can influence browsing
performance while driving because information perception and processing highly
depend on the style of the written language in the information system [3]. In terms of
writing, Persian, Arabic, Urdu, Pashto, and Dari languages share the same letters and
altogether these speakers constitute 10 % of the world’s population [4]. The language
of news considered in this study is Persian because the Persian language has different
alphabets and style.

The objective of this article is to propose better website adaptation on smartphones
for browsing news written in Persian while driving.

2 Literature Review

2.1 Page Adaptation for Smartphone

Different ways to adapt websites on smartphone screens are direct, manual, and
automatic [5]. Direct adaptation is not a suitable method due to some small device
limitations such as a small screen. Manual methods are expensive to develop for each
particular website. For these reasons, this research utilizes automatic methods.
Motamedi, et al. categorized the automatic adaptation in four sub methods [6].

1 http://www.nsc.org/DistractedDrivingDocuments/CPK/Attributable-Risk-Summary.pdf.
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Format Conversion. In this method, a website is splitted in different parts that connect
with links to have better UI on small size screens [7]. But the weak point of this method
is deep structure, which creates confusion for users who are familiar with a website’s
original view [8].

Overview. At the outset, this method provides the original view of websites at the
beginning. In this way, users are allowed to use their skills and memories to navigate
the website even on their smartphones. B. Mackay et al. proposed the “Gateway”
method in which users click or rollover the individual sections [7]. Then the selected
section is expanded over the original view of the website [6].

Summarization. As you can guess from the name of this method, all contexts are
summarized based on key words. Although this method can summarize the whole
website on the small screen size of smartphone, it has two disadvantages: tables and
pictures are eliminated from websites after summarization, and key words are devel-
oped manually for each website paragraph, which takes a lot of time and effort [9].

Linearity. In this method, website layouts are changed to a long linear list which
adapts to the small screen size of a smartphone. This long linear list, a menu, is
generated with all the extracted links and content appearing as menu items. By doing
this, websites effectively separate navigation and action, making navigation simply a
matter of selecting a link to follow from a list [10]. However, this method changes the
original layout of the website, which can create confusion for users.

Among these categories, the overview method is less expensive and has a better
user interface due to its allowing users to have the same layout of an original website
seen on a desktop computer [7]. In this study, three overview methods were compared
while driving.

2.2 Persian Language Complexity in Terms of UI Design

Persian language letters are different from English or Latin in many ways, for instance:
starting from right to left for writing, connecting letters within a word (even in printed
writing, see Fig. 1), twenty-eight letters having separate parts (as circled in Fig. 1), and
requiring a larger optimum font size in terms of readability [11]. The Persian language,
which shares letters with similar languages such as Arabic, Urdu, Pashto, and Dari, has
thirty-two letters which have different shapes based on their position in words and
sentences. Including all shapes and sizes, the Persian language has 115 effective letters
[12]. All of these differences make Persian a complicated language in terms of UI
design [13]. These differences influence the perceptions and performance of Persian
users searching websites [6].

Fig. 1. Comparing the complexity of english and persian languages
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3 Methodology

3.1 Design

The experiment was a 3 × 1 variables design (browsing methods: Pop-up, Full-screen,
and Auto zooming) for analyses of efficiency, effectiveness, and satisfaction.

Browsing Methods. This paper utilized the same browsing methods introduced by
Mohamed et al. [6]. As the study concluded, the overview method is a better method
for smartphones due to using the same layout as the website’s original appearance [6].
The innovation of this study is the use of three different overview methods which are
compared while driving, as a secondary task instead of a first task.

Many screen adaptations for smartphones such as apps and mobile browsers exclude
or compound some part of news websites. However, these browsing methods avoid do
so and try not change layout of news websites by considering the lack of space.
Moreover, by cutting zooming action during checking news, these methods improve UI.
In detail, we used JavaScript functions to detect all clicks and capture the background
based on a predefined method. Figure 2 illustrates the screen shot of the first look at the
website, which is same in all three methods used in this study, and the original website.
After clicking on the screen each method acted differently (see Fig. 3).

First method: Pop-up. In this method, the selected and clicked news would Pop-up in a
bigger font size on the website; this is expanded and superimposed on top of the
overview [6]. Figure 3(a) shows the example of a Pop-up method after one click on the
desired news.

Second method: Full-screen. In this method, after having an overview of the news
website, a user can read the whole selected news in full-screen mode only using one
click [6, 7]. You can see the screen shot of this method after one click in Fig. 3(b).

Fig. 2. The first screen shot of all three methods
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Third method: Auto-zooming. In this method, after having the overview, a user is able
to automatically zoom in and out of any of the selected news on the website; however,
this is not a concern of our study. In order to read the whole news content, a user needs
to double click [6]. In this case, the user can read in full screen mode, which is similar
to Full-screen method. This method is depicted in Fig. 3(c).

3.2 Participants

This study compared these methods to obtain the best news website adaptation for
smartphones via an experiment performed by 12 people ranging from 25–35 years old.
All participants were randomly selected from the local Persian population. The par-
ticipants had annual driving experience of at least 15,000 miles. These drivers have
held a valid license for at least two years and count as active drivers (i.e., they have
driven at least 30,000 miles in their lifetimes). Persian is the mother tongue of all
participants. Inexperienced and elderly drivers are excluded in this study due to low
driving performance. The participants reported normal or corrected-to-normal vision.

3.3 Apparatus

A virtual-reality driving simulator was employed in the experiment, specifically the
TranSim VS IV driving simulator produced by the L3 Corporation. The simulator
provides high-fidelity, real-world driving environments that can be customized for
various applications. It is a fixed-base simulator consisting of a regular driving module
and three channel plasma monitors in an immersive driving environment that combines
the look and feel of a real vehicle. Participants interact with the simulator using a sedan
steering wheel and pedals that provide real-time feedback. As Wang et al. [14] pointed

A) Pop-up method C) Auto-zooming method B) Full-screen method 

Fig. 3. Screen shot of all three methods after one click

154 S. Motamedi et al.



out, driving simulations can be safe and effective environments to evaluate drivers’
electronic device interfaces.

A separate computer was used to run and control the simulator through the
Operator Console (OPCON) software. Another software, “Scenario Builder”, was used
to create desired test conditions for various scenarios. These driving scenarios were
designed to be predictive of driving performance in naturalistic settings and stan-
dardized road tests. Simulated “real-world” driving events were included that placed
relatively greater or lesser demands on the effective utilization of: (1) executive control
processes, (2) visual search mechanisms, and (3) selective attention mechanisms
underlying the appropriate processing of both relevant and irrelevant orienting cues
(Fig. 4).

Furthermore, in this study drivers were equipped with a smartphone. Due to
smartphones’ different sizes, this study used one common small device, the Google
Nexus 5 Android Phone. The size of this Smartphone is 5.4” × 2.7” × 0.3”, and the
main display’s resolution is 1920 × 1080 pixels. This smartphone was equipped with a
framework that can adapt a Persian news website with these methods. In order to avoid
Internet speed effects this experiment conducted offline.

3.4 Procedure

Firstly, an orientation video was played to explicitly explain the experiment to the par-
ticipants. Then, participants were asked to perform a ten minutes warm-up run, followed
by the experiment. In total, a participant went through three scenarios in a random
manner. At the beginning of each scenario, the participant was informed that what kind of
browsing methods (Pop-up, Full-screen, and Auto-zooming) should be used.

In each scenario, a participant drove about one mile on a city roadway, which took
approximately two to three minutes. The participant was asked to keep their speed in
the 25–35 mile per hour range. In order to simulate the city environment, five

Fig. 4. Driving simulator
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challenging events occurred in each scenario. For example, challenging events included
events where other drivers or pedestrians emerged suddenly, thus provoking collisions
if not avoided. By demanding active action from the driver, we were able to obtain an
assessment about the driver’s performance and response. In order to avoid the learning
curve effect, three similar scenarios were designed. These scenarios share similar road
environments, urban roadways, and routes. However, they differ in terms of objects —
the people and cars used in the scenarios.

Lengths of selected news, randomly assigned to each method, were almost the same
(M = 87.16, SD = 1.16). It is worth noting that since the news locations were randomly
changed when participants browsed the websites, they were not able to use their
memory to guess the location of the news.

After a warm-up run in which participants familiarized themselves with the sce-
narios and browsing methods, the experiment began. Participants were asked to
complete two tasks. In the first task, participants, while driving in the scenarios,
browsed the news, which meant that they needed to find, read aloud (heard by the
researchers), and understand the browsed news using the methods. Time of task is one
of our responses and was measured through captured video using a timer on the screen
of the smartphones. This data objectively measured the efficiency of the methods.
Moreover, participant driving performance was recorded and monitored by two
researchers in order to evaluate the participant performance in scenarios based on a
grading system, which will be explained in following section. The overall score of
driving performances is the response for measuring effectiveness of each method.

In the second task, participants were asked to complete a questionnaire. In the first
part of the questionnaire, participants answered multiple questions about the news they
read during the scenarios. If they were not able to identify the correct option, their data
was excluded. In the other part of the questionnaire, participants rated (from 1 = not
satisfied to 5 = very satisfied) the ease-to-use (satisfaction level) of each method for
checking the news.

3.5 Variables

There are a wide variety of usability measurements. Usability is counted as a primary
factor in UI and the consequent success of any kind of adaptations. Users’ satisfaction,
time efficiency, and effectiveness are the elements of usability based on ISO 9241.
Therefore, this study evaluated usability of these methods by measuring time com-
pletion of the tasks, driving performance, and subjects’ opinion about ease-to use of
methods.

The independent variables were the browsing methods while the dependent vari-
ables measured were effectiveness, efficiency, and satisfaction (ease-to use) level of
methods.

As mentioned above, effectiveness of methods measured by driving performance
was assessed by a grading system. This system calculated the overall score (from 100)
of participants’ driving performance while browsing the news. Ten categories with
different weights are included in this grading system (Table 1) [15].
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The other dependent variable is efficiency of methods, which was measured with
task completion times. The time was recorded precisely via capturing a screenshot from
a smartphone’s screen during the experiment. Moreover, experienced subjects were
asked to rate the browsing methods according to satisfaction (ease-to-use).

One-way analysis of variance (ANOVA) with the significant level of 0.05 was
utilized for within-subject analysis. Three methods, as independent variables, analyzed
three dependent variables: efficiency, effectiveness, and satisfaction.

4 Results

Two of the 12 drivers who participated in this experiment are excluded from the
experiment results. These two drivers could not correctly answer the first part of
questionnaire, which was about the news that they read during the experiment. Next,
the normality assumption of user performance data obtained from the captured video
and driving simulation were checked. All data passed the normality test (with α = 0.05),
which ensured the validity of the comparison analyses. Then, the results were analyzed
using one-way ANOVA (with 95 % confidence level) procedure (see Table 2).

According to the results, there was no significant method in terms of effectiveness
(F-value = 0.70, p-value = 0.504). As noted above, the driving performance was
considered as a response for effectiveness. With 95 % confidence, the mean of the
driving performance for all three methods was between 73.00 and 79.86. Figure 5
illustrates the 95 % confidence interval of each method particularly for mean and
median.

In terms of efficiency, methods had significant impact (F-value = 5.05,
p-value = 0.014). Figure 6-a illustrates the main effect of this significant factor. In this
figure, it is clear that subjects needed less time to complete the browsing task with
method 3 (Auto-zooming).

Table 1. Categories and weights

Category Over Speed
Limit

Following
Distance

Lane
Position

Collision

Weight 2 2 6 8
Category Over Speed

Limit
Speed
Maintenance

Violating
Sign/Light

Visual
Focus

Weight 1 1 4 2

Table 2. Summary of ANOVA results

Source of Variation SS Df MS F P-value

Effectiveness 120.9 2 60.4 0.70 0.504
Efficiency 681.3 2 340.7 5.05 0.014
Satisfaction 16.47 2 8.23 6.84 0.004
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Based on subjects’ points of view, methods significantly affected their satisfaction
(F-value = 6.84, p-value = 0.004). According to the main effect plot (see Fig. 6-b), the
best method in terms of subjects’ satisfaction was method 2 (Full-screen) and with
roughly 0.2 difference with method 3 (Auto –zooming), the second best method.

5 Discussion

In contrast to previous research [7, 9] that compared direct and/or linear website
adaptation for smartphones, this research considered three methods from the overview
category. In addition, this comparison was conducted in a driving simulator to measure
the effectiveness, efficiency, and satisfaction of these methods as a secondary task while
driving. The other innovation of this study was utilizing Persian as the news language
due to its different shape and letter complexity.

Results revealed method 3 was the most efficient method. Method 3 provided the
Full-screen of the news after two clicks on the smartphone’s screen. In this way, a user
did not need to zoom in on the content because the letters became bigger and more
readable [6]. Furthermore, method 3 is extremely similar to the way users on desktop

Fig. 5. Confidence interval for methods

Fig. 6. Main effect plot: (A) efficiency (B) satisfaction
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computers browse the news (double clicking to open the news). Thus, in method 3,
users spend less time (more efficient) browsing (= finding + reading) news.

Regarding subjects’ rating, method 2 was the most satisfying method among the
three methods. As previously mentioned, this method provided the full-screen of the
news, which provided more room and improved letters’ readability after only one click.
As result, subjects were satisfied with method 2 for browsing tasks. However, con-
sidering the actual time that they spent completing the tasks (browsing news), users
invested significantly more time (lowest efficiency) on this method. This is because of
the limited capacity of the human brain, which cannot properly process the secondary
task. Drivers clicked two times instead of once as they became acclimated to the task.
In other words, the reason for the low efficiency of this method was not being familiar
enough with needing only one click to open the desired news while driving (as sec-
ondary task), whereas users had better efficiency as primer task [6].

Effectiveness was not significant factor based on the analysis. However the con-
fidence interval still revealed interesting information about this factor. Method 1 had
the lowest mean for driving performance compared to the other methods. As a result,
method 1 could be the most distracting method for drivers. This distraction could be the
result of the smaller window method 1 provided after one click.

Comparing driving performance while browsing news with driving performance
while hands-on texting [15], this finding can lead to the conclusion that browsing news
distracts drivers more than texting. Longer context and smaller font could cause this
increased distraction.

6 Conclusion

This study identified the usability of three website adaptation methods — Pop-up,
Full-screen and Auto-zooming — for browsing news while driving in a city envi-
ronment. Through the driving simulator, driver performances were examined under the
effect of browsing news. Moreover, the efficiency of these methods was measured by
recording completion times of the browsing task. Users’ satisfaction was assessed
subjectively immediately after the driving test. As a result, Auto-zooming and
Full-screen methods were found to be the most efficient and satisfying methods,
respectively, for browsing the news while driving. In addition, the Pop-up method was
found to be the most distracting browsing method for drivers. The results gained from
the study support the notion that the more complex the visual tasks, the more unsafe
distractions are while driving.

Although this research employed a high fidelity simulator with a high level of
experimental control, in real-life driving settings, such as naturalistic studies, an
expanded number of participants are needed in order to ensure the validity of the
findings. In future studies, other factors such as weather condition, traffic density,
visual conditions (day/night), and different languages should be considered.
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Abstract. Driving is a quotidian activity that people across cultures have long
engaged in. Given the pervasive need for information on the go, the smart-car
era is well nigh. To develop solutions in this direction, an understanding of
users’ needs with respect to their cars is necessary. In this paper, we present our
exploratory study of user’s driving behavior in urban India. We found that the
basic need for a smart-car begins even before entering a car and is not confined
to driving alone. Activities before and during driving cyclically impact each
other. Moreover, we found that driving is not limited to users alone, but also
involves critical participation from users’ social circles. From these findings, we
discuss design implications that can impact pre-driving and while-driving modes
and can thereby inform future research in smart-cars for urban India.

Keywords: Ubiquitous computing � Smart-cars � Qualitative research

1 Introduction

Automobiles since their invention have catered to our basic need for transport. How-
ever, driving also entails a constant need for information, communication and enter-
tainment. Researchers have therefore been utilizing ubiquitous computing that can
serve these needs anywhere we go and build smarter cars for the future. In-car info-
tainment systems for instance, have comfortably weaved into our automobiles to
support us with a variety of functionalities. Since communication while driving is
addressed by mobile phones, researchers have also designed tools to ensure less dis-
traction for in-car mobile phone usage while driving. MirrorLink (previously Terminal
Node) for instance optimizes Smartphone content for in-car usage with minimal user
distraction [19]. It mirrors Smartphone applications such as calls, maps & music for
easy operability with in-car controls [5]. Furthermore, advanced cameras on smart-
phones have been used to alert drowsy drivers [27] and predict waiting time-windows
during traffic signals [16]. These innovations show that cars can be potential avenues
for next generation ubiquitous computers. Hence, in this paper we have presented our
qualitative study on user’s needs and challenges related to driving and the means of
coping with them in urban India. Through this study, we intend to put forth certain
design implications for future smart-cars.
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2 Related Work

Researchers from varied domains have explored driving habits of users in different
locations across the world. These studies highlight that cars are not mere transportation
means. They are extensions of our identities, preferences and personal spaces, as is
evident in Bell’s study [4]. Users’ identity is manifested through personal belongings
held in a car and personalization made to it.

Heikkinen et al. in their contextual study have conducted pre and post-trip inter-
views corroborated by on trip observations [9]. Their study reveals the role of mobile
phones while driving primarily for entertainment, driving support and even
work-related tasks. Their study also explored the supportive role of co-passengers
serving the needs for information and entertainment. Likewise, Haddington and
Rauniomaa focus on driver’s actions to attend a call inside the car [8]. A 100 car study
at Virginia tech revealed that the use of mobile phones and hand held devices were
distractions leading to accidents [25]. This study indicates that in-car ubiquitous
technology should also account for possible distractions to the driver.

Researchers also compare driving behaviors and car usage patterns across different
countries. One such study by Ozkan examines driving behavior differences across
Britain, Netherlands, Greece, Turkey, and Iran using Manchester Driving Behavior
Questionnaire (DBQ) [20]. Even though DBQ measures behavior only in terms of
driving errors and violations, it does reveal differences in driving behaviors due to
environmental situations and traffic regulations. Similarly, a large-scale survey [15]
assessed preferential differences among Austrian, American and South Korean car
owners. It revealed varied cultural perceptions towards personal vehicles as luxuries as
against necessities. Yet, as quantitative surveys, they do not reveal much about users’
environment and accompanying needs. A contextual study in this space is thus required
to corroborate such surveys and highlight intrinsic user needs.

Through an in-depth ethnographic study, Zafirgolu et al. examined car usage in
Brazil, China and Germany [28]. They reveal that infrastructural issues determine
driving in Germany and that security threats were critical in Brazil. However, the need
for socializing on the move was high in Brazil and China. Their study shows how
socio-cultural differences determine driving behaviors. Their study also implies that a
qualitative data of driving habits is required in addition to dynamic driving data in
order to have more robust findings.

It is suggestive from the cross-cultural studies that a dedicated field immersion for
specific countries is worthwhile. Nonetheless, there is a dearth of studies to explore this
space in the India. According to a global study [6], 48 % of Indian car owners want to
upgrade to ‘connected’ vehicles, as against 27 % in USA, 22 % in UK and 20 % in
Germany. Likewise, It is anticipated that the Indian auto- market will be larger than
most European Markets by 2020 [11]. On the other hand, India being highest in
reported road accident deaths from traffic causalities also warrants a dedicated under-
standing of driving behavior in this region [12]. At the same time, with nearly 74
million users on internet, India is set to become the third largest web-consuming
country [13]. Thus, a study in this region is worthwhile given the challenges related to
traffic, urban planning, and infrastructure [14]. In this paper, we share our qualitative
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study to better understand driving behavior in India and identify design opportunities to
contribute to the smart car space of the morrow.

3 Methodology

The following research questions were considered for the field immersion:

• What are users’ quotidian driving practices?
• What are the challenging situations faced while driving?
• How do users respond to these challenges?

A team of two researchers gathered data in three-phases - open discussions, situ-
ational observations and guided interviews lasting 2 h. Discussions were undertaken to
understand users’ vehicle in general. Subsequently, for situational immersions,
researchers were with users as they drove [3]. During the journey, researchers had
open-ended conversations with users, where interview questions were conversationally
weaved in. The focus was on actual events that users encountered as they drove, for
e.g. traffic/road/driving condition.

Finally, one-on-one guided interviews were carried out with all participants, where
participants clarified situational observations gathered by researchers. All interviews
were undertaken in English, Hindi or Kannada, according to respondents’ convenience.
The extended interviews were carried out within a day of situational interviews to
ensure easier recall of driving events [2]. Field study was undertaken in urban Ben-
galuru, which has seen burgeoning of population, poor planning and increasing
traffic-related problems [21]. Users were selected according to following attributes:
vehicle owned, Smartphone used; expertise in driving; marital status; and gender.

Twenty participants were interviewed as part of this qualitative study. They were
recruited through snowball sampling and were between 20-40 years of age. All
respondents owned a smart, media device. 12 participants were male and 8 were
female. Of these, 8 male participants and 4 female participants were married and had at
least one child. Out of 20 users, 14 owned both hatchbacks and SUVs, while 6 owned a
sedan and a hatchback. Finally, 11 participants were local to Bangalore, while the rest
had moved in with driving experiences from other places of India.

Data was gathered as field notes, audio and video captures. Data was analyzed
through modified Grounded Theory method and affinity Analysis [7]. The latter
exercise yielded 172-first level themes, which were abstracted into 66-second level and
finally clustered into 5-third level themes. Findings from cluster analysis are described
in subsequent sections.

4 Findings and Observations

4.1 The Car-A Personalized Shared Asset

Cars were more than means of transport for users. People affirmed that the vehicle lent
them personal space and the means to socialize. They further enhanced their individual
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space by personalizing it with accessories to meet personal needs. Yet, respondents
shared the wheel with their family and car-pooled with their friends.

The sociality in driving practices meant that driving decisions were not personal
and often influenced by members of one’s personal network. Still there was a critical
need to personalize and undertake personalization to maximize social experiences. To
enable personalized experiences, users fitted accessories. Some adorned their cars with
religious symbols. Others fixed stereos, wide-angled mirrors and reverse sensors.
Minimal personalization was for those who avoided “spoiling by overdoing.”

Despite the private space it afforded, a vehicle was often shared between respon-
dents and their personal social networks. Sharing occurred most when households with
one vehicle had multiple family members. An interviewee mentioned sharing in his
household as follows, “My wife, brother and I share these two cars. My wife and I go
out on weekends. Weekdays, my brother and I go to work in the same direction.”
Highlighting comfort as a factor in choosing between multiple vehicles, a user said,
“Depending on who commutes longer, we decide on X over Y, because X is comfy. If
Dad or I go nearby, we take Y.” Urgency and easy access to vehicle determined users’
choice of vehicles. Wheel sharing revealed a lack of personalization. In this regard, a
respondent said, “I manually adjust seat level and incline. It’s never the same from
what it’s left at. My wife, dad and brother adjust it for themselves.”

Carpooling occurred when people were routinely bound for the same destination;
were keen to avoid traffic challenges; and wanted to save fuel. Respondents mentioned
car-pooling with friends and colleagues as well. Routine and leisure driving decisions
were influenced by children and elderly parents. The father of a 3 year-old said, “My
son gets cranky on the way to school. But music soothes him. My H car has a music
system, but not the V sedan. So, I prefer H.” For the sake of his motion-sick toddler, a
user avoided long, leisure drives.

Driving ensured family time through socializing and extended conversations. To
enable sociality, people undertook measures like renting vehicles and turning down
media devices. To optimize on family time, people reduced speeds and adopting greater
safety practices. With preferences of family members tied into their driving, it was
natural for users to perceive the car as an extension of their home. It afforded space
during commutes for storing children’s toys, toiletries, food and pillows. Recreating a
‘multi-utility space’ was critical in long journeys. The intimacy of enclosed spaces was
negotiated constantly by users. Most significantly, they carried the comfort bubble of
their home. As technology providers, we must consider personalization of settings in
this shared space through ubiquitous devices.

4.2 Activities Before Driving

People undertook planned and pre-emptive activities prior to turning the engine on.
These would influence their drive and journey. In turn, activities undertaken prior to
driving were determined by past experiences and learning of users. Measures for safety
and route planning/navigation aid were the most common pre driving activities. There
were some activities undertaken as soon as users entered the car, irrespective of
whether they were drivers or passengers. Wearing the safety belt and ensuring the
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safety of their personal belongings were some of them. Many respondents preferred
comfort and ensured that the rest of the journey required least effort for certain
activities, including music listening, accessing the mobile from easy-to-reach locations
in the car and basic controls [air conditioner, rearview mirrors and sun visor].

Pre-driving activities were also about pre-empting critical eventualities like lack of
fuel. If it were near low, users would get a fuel recharge at the earliest opportunity. Some
respondents ensured safety by relocking their doors and checking their belongings
before restarting their vehicle after a traffic signal. Some of the factors that influenced
people’s choice of vehicles before heading out were infrastructural conditions of the city
and destination planned. A participant, who owned a big and small vehicle, explained
that his preferences to take a big sedan or a smaller hatchback for the day were driven by
availability of parking space. Most tasks were undertaken to ensure smooth driving
experience and seamless connectivity. Thus, the need for a smart car experience began
even before users entered their car and continued after they stepped out.

4.3 Activities While Driving

Of all activities undertaken while driving, music, navigation support and communica-
tion on mobile were predominant. Music was considered ubiquitous to driving in most
conditions, including while driving alone and with others. Activities related to safety
and social conversations with co-passengers were common too. In fact, multitasking
occurred when a parallel activity required less effort and did not interrupt the primary, or
attention demanding activity of driving. Hence, even phone calls were deferred.
However, priorities and activities changed when people became passive drivers.
Switching on music or connecting the mobile device frequently occurred, whilst
changing music playlists was less. The latter was time-consuming when on the move
and was done before a journey. Other user activities were related to safety and comfort,
for e.g. being alert for traffic-related visual cues, or adjusting the air conditioner.

Ensuring safe conditions in driving was critical. The dashboard was constantly
monitored for ‘warning’ signs; i.e. fuel, odometer, oil/brake lights. Users multitasked
between attending to car’s functionalities and road requirements. People also undertook
other activities as passive drivers or passengers, including socializing with
friends/family, or playing ‘antaakshari’ [a musical game played between two or more
people]. Some used the time to plan their work. Many undertook coordination for
pre-planned journeys. A respondent, who often did long journeys with others said, “Not
all are familiar with the destination. Each of us drives on our own. So, I reset our
Odometer and start. We call each other, as we drive to check how many kilometres
we’ve done and guess our distance from each other.”

Music listening while driving was a norm. Users felt that it provided relief from the
task of handling road conditions/driving. It was also a continuous activity to accom-
pany the primary job of driving. There were different choices to music. Few preferred
radio. Others wanted their own content. Listening to the radio was a substitute for
some, when the primary source of music [e.g. an iPod] was unavailable. For others, the
choice was driven by easy accessibility of storage devices. Context, such as user’s
mood, preferences, driving challenges and need for comfort levels also determined
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music preferences. Explaining his preferences, a user said, “When alone I listen to
English. With family it’s Hindi. With mom and dad it’s safe, old Hindi. When I’m
sleepy, or when I drive long, I like a mix of Old Bollywood and English.” It was
interesting how spouses managed music preferences on shared devices. A respondent,
who shared the wheel with his wife said, “Our music is dumped in one iPod. Whoever
drives gets to hear their choice. It’s the driver’s prerogative.”

Another primary activity was managing communication on the move. Users
restricted it to situations, where communication could not be deferred. An entrepreneur
who had to be in touch with clients, said he will pull up and answer only client calls.
For another respondent, calls from his wife (who recently had a baby) were urgent,
since “She doesn’t call when I’m driving. But when she does, I know it’s important.”
Familiarity with each other’s context prompted users to decide on answering
calls/messages. Most users preferred calls, messages and checking e-mails at particular
time-windows, i.e. traffic signals or when the car was stationary. People wanted to
weave in communication with driving by having easy access to a mobile phone
[switching on speakerphone, Bluetooth and placing it in easily reachable locations].

Thus, participants deferred and did not stop communication events. Unlike navi-
gation support, which was seen as a break from driving, music/mobile media con-
sumption was not. Despite the cognitive load, it allowed weave-ins during driving and
media devices were hence kept accessible. Yet, safety and coordination activities when
not done through mobile were seen as breaks. Our findings reaffirm opportunities for
providing lightweight entertainment and information to users.

4.4 Context Determined the Use of Driving Support Systems

The use of features or facilities made available for driving was dependent on how well
they fitted to people’s present situation. It varied from conditions as dynamic as users’
driving context, to something all-encompassing as their social roles and technology
comfort. Usually, tried and tested workarounds were preferred to features bundled in
vehicles, which users then considered as redundant. Preferences and expectations were
greatly determined by users’ social roles and technology exposure.

Participants mentioned not having used certain facilities in their vehicle, since there
was nothing that necessitated it. There were other functions, which were not used
unless prompted by an event. For instance, wipers and hazard lights were used only in
rains, while the odometer was for out-of-town jaunts. The use of functions depended on
how important it was for people’s daily driving. Besides, as a user pointed out, they
were workarounds, which made certain features redundant.

Needs and actions of users were always context driven. Present context determined
the urgency of weaving communication into driving. In this regard, a respondent
revealed, “It depends on which call or message is important. If my boss calls, I answer.
But tomorrow I will not.” Context also determined the speed at which people drove.
Respondents explained that they drove fast to work, but drove slowly with family to
savor the moments spent with them.

Context also influenced the means adopted for navigation support. Navigation aid
was minimal for straight stretches, or familiar routes, or in the presence of adequate
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road signage. Users mentioned not wanting GPS aid or planning for familiar desti-
nations. However, on unfamiliar roads, people would call their social circle for navi-
gation aid. Often they would even ask for landmark-based directions from strangers.
An interviewee said, “After I drive into a town from the highway, I must know where to
turn. I promptly roll down my windows to ask the auto or truck drivers, tea-stall
owners and corner shop guys. They point out landmarks and I follow that.”

People were particular about what they considered non-negotiable. If features did
not address basic concerns, such as privacy, it was less likely they would use them.
Connecting to in-car gadgets was avoided, if it intruded on privacy. A respondent
recounted, “Once, my boss dropped me back and his wife called. He answered via the
car speaker and said he was with someone. She hung up. It was so embarrassing. Now,
I will never connect my car-phone.” Similarly, users expressed displeasure over a
recent law to remove window tints, since it compromised their privacy and safety. One
of the contexts, particularly for women, was in the social roles they played. Driving
signified self-reliance for some female respondents. For others, it was a sign of sharing
equal responsibilities with male family members. Yet, there were many instances where
women played a passive role. One of these was for car servicing. “When the car is
being serviced, I wait in the other car. I don’t talk to the mechanic. My husband does,”
a respondent stated. There were also instances of gender interdependencies. For
instance, an interviewee said, “I drove all the way to Shimoga and my husband checked
for directions on his GPS to guide me.”

4.5 Learned Responses from Driving Experiences

Driving was a series of learned responses in a loop. People had to constantly relearn
their responses to effectively address the ever-changing road and traffic conditions in
the city. Initial learning was by drawing upon learned responses and knowledge of
members in one’s social network and even from online, special interest groups. Over
time, people drew on their own repository of experiences to respond to situations and
even devise workarounds to them.

Learning was a continuous activity. It ranged from responding to cues about car
diagnostics and mechanism, to information about routes and navigation support. In
addition, users learned driving in a smaller vehicle and shifted later to larger ones.
Initially, people sought support from friends and family while parking, entering a busy
road from a by-lane, highway and night driving. Support was also sought for car
diagnostics, because many feared appearing ignorant. With learning though, people
believed that they were better equipped. Previously perceived challenges were not
daunting anymore, for e.g. operating stick shift vehicles and dashboard controls.

Learning from experience also made people discern a vehicle’s likely response to
certain driving actions. Many respondents explained how they changed their driving
style based on engine feedback. Users could also guess when there was a problem with
their vehicle and would take pre-emptive steps. Experience also taught people how to
respond to traffic/road challenges. For instance, a respondent stated, “If I stay long in
these intersections, I can never get out. So, I wait for an auto rickshaw like this to turn
and I turn with it, using it as a cover, since autos can worm their way.”
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Navigation though was not resolved, despite driving experience. Alignment of roads
in familiar cities and unfamiliar towns was a challenge. Others mentioned challenges
like incorrect directions from local people, improper road signs or signs written in local
scripts. It was thus found that initial learning entailed understanding the user’s imme-
diate vicinity, i.e. the automobile; its controls and response mechanism. The next level
of learning was to understand larger space, i.e. roads, traffic and navigation. Learning
ensured that users became less risk averse.

5 Discussions and Research Implications

Our study reveals that the car was perceived as an extension of the self (identity) by
users, than as mere transport as discussed in [4]. The need for easy communication was
also felt across all the users, as highlighted by Heikkinen et al. [9]. Some of the widely
discussed emerging economy problems such as infrastructural constraints, navigation
problems and safety [28], were also strongly dominant in Indian driving context. It may
imply that there are common problems faced across nations, which can be addressed to
achieve ideal smart-cars with culture-specific adaptations.

However, there were some differences in our premise, which led us to certain
findings. Zafiroglu et al. [28] and Jeon et al. [15] have discussed infrastructural
problems that affect user’s route planning and way-finding. However, our study
revealed that route information in India was not just limited to directions but also to
avoid mob-protests, potholes, road-blockages and similar other unpredictable events.

Several studies including Haddington and Raoniuomaa [8] have also pointed out
the role user’s social circles play in driving experience especially in terms navigation,
safety and communication support. However, in our study, the social roles were not
confined to user’s closed social members. They also extended to members outside of
the vehicle and local sources of information (such as Rikshaw pullers and passersby
etc.). Most importantly, findings by Haddington & Raoniuomaa [8], Heikkenen et al.
[9], Jeon et al. [15] and Lee et al. [17] focus mainly on in-car interactions on the go.
Whereas, our open-ended approach towards understanding user’s activities associated
with driving led us to infer that pre-driving decisions critically affect driving. In other
words, there is a strong need in users to stay connected with their driving experience,
which starts even before they enter their cars. This clearly indicates that ubiquitous
systems designed to build smart-cars, should also take into account pre-driving
activities users undertake for a seamless driving experience. Figure 1 illustrates how
activities before driving affect user’s experience while driving.

Actions undertaken before and while driving support each other in a continuous
loop. In fact, activities before driving enable users to devise workarounds to cope with
challenges while driving. By virtue of learning from prior experience of driving, users
devise better coping strategies and pre-emptive steps to deal with various challenges.
Workarounds are determined by certain innate conditions, for e.g. users’ social
roles/identities and driving skills to name a few. The study findings have helped us
realize a design space for smart-cars, which includes before and while-driving situa-
tions. In the following sections, we highlight some of these avenues for further design
and research to build well-integrated smart-cars in the near future.
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The study findings have helped us realize an overarching research and design space
for smart-cars, which includes before and while-driving situations. The research
opportunities also include harnessing users’ social circles to offer seamless driving
experiences. In this regard, we believe there is a strong need for an intelligent ubiq-
uitous solution to keep us connected with our cars at all times. Such solutions can
leverage on the advances in smart devices technology (e.g. smartphones, wearable
devices etc.) and augment the experience via in-car controls and ambient technologies.
In the following sections, we highlight some of these avenues for further design and
research to build well-integrated smart-cars in the near future.

5.1 Weaving the Personal and Social Car

Influences from social/personal network greatly affected users’ actions in navigation,
personalization, in-car activities and safety related strategies. It was perhaps a cultural
manifestation of preference for interdependence, unlike the individuality of Europe and
North America [24]. In fact, to cope with varied familial needs, users had a smaller
hatchback and a larger sedan/SUV. This strategy ensured personal and social space in
changing contexts. Several decisions before entering the car such as media preferences,
wheel sharing and car-pooling heavily involved people’s social circles. Thus, it is
reasonable to infer that the car constantly keeps switching its role as a personal and a
shared asset.

Despite sociality of driving, there was the issue of personalizing features for those,
who shared a vehicle. Few workarounds to the absence of personalized music device
was to take turns to consume content within pre-designated time windows, or create
different folders in the same device before starting the journey. In-car seating and other
controls also needed adjusting. This highlights the need for an intelligent-solution that
understands users personally and personalizes the vehicle based on their requirements.
For instance, a shared car can have multiple profiles (akin to desktop computers with
two accounts) for different users, which can be activated via smart devices.

While there have been solutions designed to engage co-passengers in monotonous
drives, such as [12, 23], there is still an opportunity to utilize ambient technologies in

Fig. 1. Smart-Car design space: activities before and while driving
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cars to engage co-passengers in the driving experience. There is a similar opportunity
for developing traditional games among people (e.g. antakshari), into an inter-device
game, between multiple devices carried by occupants. These are certain research
avenues to design solutions for people’s social space in driving.

5.2 Enhanced Navigation – Beyond Maps and Routes

Route information was crucial to people before the journey. A factor that made nav-
igating and route planning daunting was the presence of unpredictable road blocks in
addition to infrastructural and traffic challenges. Solutions have already been tested to
detect such challenges through Smartphone sensors [16, 18]. Thus, further examining
the capabilities of sensors on smartphones for driving can be worthwhile. However,
researchers should also consider how social roles can impact sharing of route
related/navigation information with the community. There is an opportunity to integrate
such technologies with social media (given its popularity in emerging markets) [26].
However, route planning is not always done real time given the practice of using
printouts of online maps, or memorizing landmarks before getting inside the vehicle. In
this regard, it would be worthwhile to further explore the capability of smart-cars, to
learn from user’s previous driving experiences and put forth the information for offline
usage in upcoming drives.

Navigation has often been a challenge inside cities with dynamic road conditions,
complex routes and lack of authentic information. People often seek directions to
nearest landmarks from friends, passersby and online navigation tools. Leveraging this
coping strategy, future smart-cars can have landmark-based incremental navigation for
better visual judgments, apart from turn-by-turn contextual navigation [17]. It is also an
opportunity to explore intelligent ways of integrating social, local and technological
sources of navigation.

5.3 Intelligent and Ubiquitous Car Diagnostics

Checking for fuel and air before driving was essential for users to ensure smooth driving
experience. Users were also concerned about any abnormal feedback from the car while
driving and often depended on friends and family for support. Perhaps this can be an
area for audio/voice based alerts or feedback while driving to ensure less distraction and
allowing users to prepare for an action. Moreover, technologies such as ‘automatic’ [1]
can be utilized to connect car to smart-devices for a ubiquitous car diagnostics. It is also
an opportunity to investigate communication support systems during car breakdowns.
A design direction can be to build intelligent systems that recommend driving optimi-
zations, according to a vehicle’s capabilities and user’s skill levels.

5.4 Design for Safety and Social Support

Gender identities influenced how users coped with navigation challenges and safety,
especially night-driving for female users. Our findings revealed that a close involvement
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by family and friends to ensure safety at such times was common. Map-based appli-
cations such as Safetipin utilize this factor [22]. Contacting close family members before
the journey highlights the social roles played to ensure safety even before driving.
Communication devices and sensors can be leveraged further to detect safety threats
around the car and connect to appropriate authorities, as well as users’ personal network
during such threats. A crowd-sourcing approach can be taken here as well to enable
people to broadcast route safety to others.

6 Conclusions

A primary implication of our study is that a smart car experience is not confined to
driving alone, but begins even before a journey is undertaken. Activities before driving
and the experience during a drive impact each other in continuous cycles. Besides, the
presence and influence of users’ social circles for informational and emotional support
is critical to the driving and pre-driving experience. In all this, the car has to continually
shift between personal and social spaces. Consequently, the design space for a
smart-car has wide implications for pre-driving and post-driving situations. It also
suggests that design avenues for next generation smart-cars should not be confined to
users (drivers in this case) alone, but should also focus on members of social circles and
other social information sources too. Thus, the findings and implications from this
study lay the foundation for future research on smart-cars in India.
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Abstract. In this paper, we explore the ways of utilizing wearable
technologies and social networking to cultivate a medium of cultural
exchange between local communities and travelers in order to preserve
and share local cultures. As wearable devices emerge and become a main-
stream technology, a massive amount of potentials rises to empower
micro-cultural habitats to present genuine characteristics of cities and
neighborhoods to visitors through introducing contextualized and just-
in-time communication. We introduce AskLocal, a novel location-based
assisting system that mediates the communication between visitors and
locals, allowing visitors to make real-time queries using Google Glass,
and gather the user-generated information provided by the local net-
work. We developed and tested a prototype that allows tourists to ask
questions with our Google Glass application and receive local’s answers
on the device’s display. Proposed system allows visitors to communicate
a particular context that they encounter such as wayfinding in the city
or making decisions on leisure activities. User testing demonstrated that
the prototype adds a new level of freedom that allows tourists to traverse
an unfamiliar place while providing them personalized information. We
argue that proposed system encourages strangers to engage in more gen-
uine communications that can be utilized in specific cultural contexts
including culinary tourism, micro-history, and local merchandise.

Keywords: Wearable computing · Cultural interaction · Tourism expe-
rience

1 Introduction

The French term ‘flanuer ’ meaning ‘stroller’ in English, captures explicitly the
exploration of the city through wandering around streets, paying attention to
details of the urban life and engaging with the social context in a genuine and
personalized way. Purified from intermediate facilitators and guides, flanuer ini-
tiates an uninterrupted conversation between the city and the travelers, enhanced
by surprising encounters and unprecedented discoveries of micro-cultural habi-
tats. In this paper we explore the possibility of utilizing wearable technologies
and social networking to encourage flaneur-like explorations that enriches and
empowers local cultures and allows travelers to enjoy a localized experience in
the city.
c© Springer International Publishing Switzerland 2015
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The proliferation of wearable technologies and universal connectivity has
altered how people access information and interact with the other individuals
and their environments [7]. The impact of mobile devices is particularly relevant
to the field of human mobility and tourism since spontaneous and ad-hoc access
to information is helpful for travelers [2]. Mobile device can provide instant infor-
mation that enables travelers to more effectively solve situational problems [13].
Although tourists have access to a large amount of information that ranges
from online resources to location-based data, filtering of this information often
becomes a tedious task requiring a lot of time and planning. At the same time,
mobile devices are consequently transforming the ability to access information
while on the move [14]. More and more the wearable technologies improve their
presences in daily practices, acquiring information concerning a particular con-
text on mobile device becomes more relevant in assisting the decision-making
process of urban exploration and tourism.

In 2013, Google released Google Glass, a wearable technology that displays
information in a new mobile paradigm. Glass, which is a hands-free digital eye-
wear, enables interactions that take advantage of camera and voice recognition.
We chose Google Glass to implement our prototype because of its non-invasive
and non-disruptive addition to travel experience. Figure 1 depicts a tourist test-
ing the prototype on Glass.

Fig. 1. A tourist tests the Google Glass prototype

This paper describes a wearable technology that is designed to help tourists
explore a new place and find the crowd sourced answers to their questions. One
can imagine exploring a city with a local guide next to them who is able to
respond to questions wherever they go. A wearable interaction was designed to
emulate such an experience by combining contextual data with human guidance.
The proposed system, AskLocal, allows tourists to ask locals questions given the
context, in this case, capturing the surrounding environment through camera
using Google Glass. An assigned local or group of locals then answers in real-
time and feedback is pushed to the tourists device. Because locals are fully aware
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of the context, they can provide information and suggestions accordingly as if
they were in the same environment as the tourist.

The system was designed with regards the following four aspects: contextual
awareness, just-in-time feedback, personalized experience, and non-invasiveness.
The proposed system utilizes contextual awareness since, as previously pointed
out, it is the key to assisting tourists to filter information and make decisions.
Photographs are simple but powerful tools to communicate the contextual infor-
mation between tourists and locals in addition to the textual query. The system
is designed to give just-in-time feedback when the context is still relevant to
the tourist. The goal is to allow tourists to consult the locals as if they are
traveling together. Current applications such as TripAdvisor and Yelp provide
reviews but do not create a personalized experience tailored specifically towards
individual needs. By enabling tourists to make any inquiries directly, the system
maximizes the possibility of receiving personalized context-aware recommenda-
tions. The system is also non-invasive for both tourists and locals. Tourists are
in full control of when they opt to use the system. Locals receive the message
through SMS on their phones and do not need to have a necessary commitment
to participate.

2 Background

We present a survey of existing literature that informed our design process
related to the following aspects: tourism, wearable technology and communi-
cation of local contextual information. A particular focus is revealing how local
cultures would benefit from cutting edge technologies to preserve and commu-
nicate their authenticity. A recent cross-cultural study by Cheng et.al discusses
how foreign visitors perceive the local cultural commodities [4]. The statisti-
cal measures over the recognition of different local cultural resources by tourist
in Luoyang, China show that the majority of the interest is focused on local
crafts and products, and the cultural and creative commodities in the area are
substantially overlooked.

The key point to overcome superficiality of cultural exchange in local neigh-
borhoods is to understand the nature of urban experience. The concept of under-
standing the city by strolling is primarily employed by the 19th-century French
writers such as Charles Baudelaire, Emile Zola, and Balzac. The term influenced
modernist and post-modernist studies in sociology, philosophy, literature and
cinema. Walter Benjamin describes flaneur as “botanizing on the asphalt” [1].
De Certeau has followed Benjamin’s footprints and explored the impression of
experiencing the city by walking [3]. In his writing, we see the rise of pedestrian
as an everyday practitioner of place who produce the space by organic mobility
in the city. Similarly, in Lynch’s work on city perception, he draws attention
to motion awareness by stating that a city is perceived in motion with visual
and kinesthetic senses [10]. The concept of moving is also associated with the
fragmentation of urban perception.

Numerous tools have been developed to assist tourists in navigating through
a new place. Kounavis et al. have previously explored the idea of utilizing
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augmented reality to enhance the tourist experience [8]. In a manner similar to
how AskLocal aids in the decision-making process for tourists, they describe the
idea of how contextual awareness can mitigate information overload. Ultimately,
the benefits of such a highly portable AR application are that it can function
as a tourist guide and delivers information upon request. AskLocal extends this
idea to wearable devices, as the user is able to ask questions and get information
on-demand. An added benefit is that the wearable device can seamlessly enter
and leave the user’s field of view as needed.

Tussyadiah evaluates the potential transformation of tourist experience by
using Google Glass [12]. Applying a content analysis method over the tweets
by the users who expressed their potential use if they had Google Glass, she
revealed that the dominating use was exploration. Aforementioned tweets were
part of a competition held by Google to win an early prototype of Google Glass.
Her conclusion is that Google Glass introduce a new potential that would trans-
form travelers to explorers, encouraging production of first person narratives,
enriching spatial experiences with just-in-time information and removing the
barrier between the visitors and locals by providing a feeling of safety and ease
of interpreting local commodities.

Davies et al. that compares identifying landmarks by transmitting photos
to a server or using a map [5]. The user research results include the counter-
intuitive observation that a significant class of users appears happy to use image
recognition even when this is a more complex, lengthy and error-prone process
than traditional solutions. More recent examples include the work by Fan et al.
that use strangers as sensors and enable users to ask temporal and ego-sensitive
questions, identifies promising strangers that are likely to know the answer and
has been deployed in a larger setup [6]. Similarly, the work by Liu et al. enable
geospatial query answering using a mobile crowd [9] These systems proved to
be effective based on large user test. There are major differences between their
works and the present study Ask Local. One difference is that Ask Local pro-
vides contextual information with images. Second significant difference is that it
expands human sensor to the provide solutions to culture-sensitive questions.

3 Methodology

Our study comprises three consecutive parts: ethnographic immersion, concep-
tual design, and prototyping. In order to gain a deeper understanding of cultural
interactions, we limited our study to a particular area of tourism and a local con-
text. For the touristic context we focused on food considering the frequency of
exchange around food and the diversity of food merchandise in local neighbor-
hoods; and for the local context we have selected Istanbul, Turkey due to the
rich cultural habitat it employs.

3.1 Ethnographic Immersion

An ethnographic study was conducted on tourists behaviors and usage of technol-
ogy. The study primarily focused on food, considering that food is an important
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element of tourism [11]. Tourists were observed in restaurants and nearby public
spaces. How they decided on where to eat and how they ordered food in a restau-
rant if they were unfamiliar with the area were among the questions that were
explored. The result of the study showed that (1) very often people have trouble
understanding the menu or are unable to quickly get a locals recommendation,
(2) some tourists heavily relied on tourists reviews, which did not always reflect
local taste and perspectives, and (3) mobile devices play a vital role in distract-
ing people and limiting face-to-face interactions throughout dining, sightseeing,
and many other experiences during a trip.

Fig. 2. A local guide answers questions about a restaurant in Istanbul

The concept was then validated in Istanbul, Turkey during the contextual
inquiry study. Foreign to Istanbul, the authors were paired with a local as their
guide to explore the city, during which they asked the guide different kinds of
questions related to navigating Istanbul (Fig. 2). The goal was to understand
the type of questions average tourists encounter in a new place and how locals
can respond to these questions in a timely manner. For instance, some questions
included Where shall we go to eat around here?, What is Simit? and What is
this mosque called?. The result confirmed that unfamiliar geography makes it
difficult to identify landmarks, and unfamiliar language makes it difficult to read
signs, order food and use transportation etc. [15]. The local guide made it easy
to get answers to all of these questions on the spot.

3.2 Conceptual Design

Based on the ethnographic study, an initial system was designed, which enables
tourists to ask locals questions while on the move and to receive context-related
answers in as close to real-time as possible. An attempt was made to alter how
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tourists traverse a city, by creating a Glass application that connects tourists and
locals in real-time. Such a system needs to take into consideration contextual
information and needs to be fully personalized. The following questions were
considered:

– How can Glass be utilized to introduce a new layer of local communication
for a tourist traversing a city?

– How can we improve a tourists experience in a non-invasive way?
– What kind of interactions can enrich the cultural and local experience for

tourists?

Fig. 3. System model and the communication flow.

To address these questions, the developed system captures contextual inquiries
of the tourist and shares them with local networks. The system operates in real-
time, given that the tourist expects an answer from a local within a few second
while the context remains relevant. A group of locals committed to providing
answers will be asked to respond to queries in time.

User Interface is designed to be simple and easy to reach for a traveler
strolling the city. As it is also employed in the design of Google Glass, touch
points with the system are limited to occupy small time-spans, providing required
information as quick as possible.
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3.3 Prototype Development

In the last phase, a functioning prototype was developed to test the proposed
system on tourists and locals. Design evaluation was conducted based on a com-
bination of Short Message Service (SMS) log files, semi-structured interviews
and field observations.

For developing the prototype, the primary focus was on helping tourists find
answers to their questions through communicating contextual information with
locals. A simple Google Glass application was developed using the Glass SDK,
which includes APIs to input text through speech and capture the environment
with a built-in camera. The application starts once the user requests Glass: “OK
Glass, ask a local’ The interface prompts the user to ask questions with three
given examples: “What is good here?”, “Where to get food?”, “Pick one for me.”
Once the user inputs the question through speech, the next viewport is a cam-
era frame that allows the user to take and confirm a photograph. The questions
along with the photos are sent and stored in a database and are time-stamped.
The server then delivers this information, through SMS, to a matched local for
a response. The complete system model is shown in Fig. 3. SMS was chosen as
the delivery channel in favor of a stand-alone mobile application because of its
simplicity and compatibility across different phones. Locals can see questions
through their built-in text message service and answer the questions by reply-
ing the message. An example process with photographic illustrations is shown
in Fig. 4.

Fig. 4. Example Illustration of the prototype.
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4 Design Evaluation and Results

After implementing the system, user research was conducted to evaluate the pro-
totype and test its feasibility. Specifically, the average response speed, the qual-
ity of response, quantitative questions versus qualitative questions, and whether
more than one local should to be matched with each tourist were evaluated.
Quantitative data was gathered by logging the content of each message, the
corresponding time stamp, and by whom the message was sent on what device
(Fig. 5).

An initial user exploration was performed with two setups in order to gain
perspectives from both tourists and locals. In the first setup, two locals were
recruited from the area and assigned their phone numbers to the AskLocal
server. One of the researchers pretended to be a tourist and used the system
to ask questions. In total, 10 questions were asked over a testing period of two
hours. Through this setup, the average response speed and the quality of response
were tested. Log file analysis shows that the response was in average 1.5 min. An
analysis of the quality of the answers showed that all answers were very informa-
tive and locals were genuinely interested in assisting tourists. The responses were
easy to follow, and the advice allowed researchers to make decisions accordingly.
Qualitative questions overall require longer response time but are generally more
helpful than quantitative questions (yes/no questions).

In the second setup, Glass was given to tourists who came to visit a col-
lege campus. After being given Glass, tourists received a quick tutorial before
they continued their trip using AskLocal. In this setup, the researchers served
as locals, which ensured the response time and answered questions in a different
environment with mobile phones. Field observations and follow-up interviews
indicate that tourists sustained interest throughout the interaction and used

Fig. 5. The log of communication between a student and a visitor in the college campus
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locals feedback to make decisions. Response time is key in the AskLocal system.
Since the analogy is to have a real local companion guiding the tourists and
answer questions, tourists expect to receive immediate feedback. Failure of just-
in-time response will result in (1) user is no longer in the relevant context as
when the question was asked; (2) the feeling of having a local companion dimin-
ishes greatly and (3) the user loses interest in the service, finding it unreliable.
A conclusion can be drawn that for AskLocal to work reliably, more than one
local needs to be on-call to guarantee just-in-time responses.

5 Discussion and Future Work

The AskLocal system has been tested only on the individual scale. Future work
for scaling up the system involves methods to identify and recruit locals. Poten-
tial solutions can be facilitating online community or using the tourists extended
social network. Further research can be conducted on how many on-call locals
are needed for each tourist to guarantee a timely response and keep tourists
feeling like they are being accompanied.

6 Conclusions

By assessing the tourists experience in an unfamiliar place in the era of wearable
technology, this paper describes a concept that enables tourists to experience a
new place like a local using a combination of Google Glass and human intelli-
gence. By creating a prototype that allows tourists to ask locals questions along
with contextual information, and receive timely feedback, we demonstrated that
wearable devices could provide tourists in a foreign place a new level of free-
dom and a more personalized experience. Ultimately, by merging augmented
reality (Google Glass) with human intelligence (local perspective) the combined
system brings in a human element to technology adding to the overall cultural
experience for tourists.
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Abstract. Based on the product semantics model of Krippendorff (1989) and
the design psychology concept of Norman (2004), we studied emotional design
through narrative structures and Chinese characters. Employing case study and
content analysis techniques, we found that designers can express creative ideas
and product imagination using the form, sound and meaning of Chinese char-
acters, as well as story elements (medium, role, interaction, spatial and temporal
feel). We also made a case study of a designer in Taiwan who uses palmistry to
illustrate business strategies for the cultural and creative industries. We adapted
the product semantics model of Krippendorff into the cultural product narrative
communication model by integrating narrative elements with form and meaning,
as well as emphasizing the personal philosophies of designers and user partic-
ipation. Designers pursuing innovation or promoting culture in product design
can utilize this model as reference.

Keywords: Emotional design � Product semantics � Story narrative � Form and
meaning

1 Introduction

Consumers in the 21st century, which has been characterized by excessive consum-
erism and the aesthetic economy, have many different reasons for purchasing products;
function, utility, and price are no longer their primary considerations. As the artistic and
emotional elements of products have taken precedence over their functionality,
designers are facing the challenge of how to create product features that meet the
affective requirements of consumers. Taipei City, in which the author resides, is set to
become the 2016 World Design Capital. It is developing itself as an Adaptive City
based on three design concepts: Use to User, Function to Feeling, and Hi-Tech to
Hi-Touch, creating an outstanding environment, authenticity, and qualia (Lin 2011).
Product design concepts are becoming more users-centric and focusing on how to
allow users to experience the emotional meaning of products.

There have been a number of studies on product creativity and cultural design and
marketing. In relation to design narratives, scholars have integrated the Barthes code
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theory with semiotics and cultural studies to develop the concept of cultural codes.
However, there are no studies that have integrated narrative elements with the design
process of cultural products. This study combines the form and meaning of Chinese
characters with storytelling elements, and analyzes the principles of emotional product
design.

2 Literature Review

2.1 Product Semantics and Cultural Creativity

Rooted in semiotics, product semantics is the study of the meaningfulness of interac-
tion between users and products. It emphasizes subjectivity and symbolic contexts
rather than form and function. Krippendorff (1989) wrote that manufactured products
have two key components - form and meaning - through which users understand the
utility of the product (as shown in Fig. 1). Designers must consider the contexts in
which users utilize products. Product semantics is not a merely trend or fashion; it is a
discipline concerned with how users make sense of manufactured products, how these
products are symbolically embedded in the fabric of society, and how they contribute to
cultural autopiesis.

McCoy (1989) saw product semantics as an interpretation of post-modernism. He
believed that products must be meaningfully linked to constructs that satisfy diverse
interpretations. We must pursue mystery and spirit in product design, rather than only
material elements. According to McCoy, “products make myths tangible, either by
reflecting a shared mythology or an individual vision.” Mythology can be roughly
defined as the common beliefs that humans create in their pursuit of social order, ethics,
and morality. Norman (2004) pointed out that product design seeks to either improve or
to create. Innovation means providing a completely different way of doing things or
producing something that could not previously be achieved.

Fig. 1. Product semantics model of Krippendorff (1989)
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According to Lin (2005a), design covers cultural creativity, creative behavior,
form, and economic behavior. Because culture is part of the everyday lives of con-
sumers, the added value of cultural creativity makes a product unique and different.
Cultural design can be divided into internal, external, and intermediate layers. Exter-
nally, products are designed directly from the form of cultural objects. In the inter-
mediate plane, products are designed according to the functions of cultural customs or
rituals. Finally, the internal dimension emphasizes the interaction and emotion between
culture, product, and individual (Lin 2005b).

2.2 Narrative and Story Structure

As its name implies, narratology is a study of narratives and narrative structures. Even
in a narrative with non-linguistic material, we can still use language-based narrative
research methods to participate. Product design is just such an example. A narrative
structure is like the skeleton of a high rise; you can’t see it, but it determines the form
and quality of the building (Lodge 1992). Using writing as an example, Yang (1998)
expressed that before a writer puts pen to paper, he/she must first visualize the com-
pleted product and the aesthetic world that he/she intends to create. Writing is a life
activity, and the product of writing is a kind of crystallization. He described the process
between communicative writing and its objectives as a dynamic “structure”.

A story is a set of characters and events that are linked together through time
sequence and causal relationships, creating a potentially interesting narrative. The five
elements to a story – the characters, the setting, the plot, the conflict, and the resolution-
allow readers to clearly grasp the developing logic of the story. The product scenario
approach is story-based, using people, times, places, and things (products) to describe a
narrative and encourage participants to develop product contexts (Tang and Lin 2011).

2.3 Meaning of Form

Words are categorized as phonograms or ideograms. An alphabet system is used in
most Western languages and words are phonetic notations that convey messages.
Chinese language characters are both phonograms and ideograms, with each one
having three elements: Shape, sound, and meaning. Shape refers to the appearance of
the character, sound to how it is pronounced, and meaning to the idea or concept that it
expresses. For example, the Chinese character ding (鼎) means an ancient Chinese
vessel with three legs. The form of the character shows three legs and it is pronounced
as ding. The character is interpreted as “tripartite” in meaning.

Chinese enjoy using homophonic elements to express their hopes or good wishes
when giving gifts or engaging in religious worship. For example, the words for bottle
(ping zi, 瓶子) and peace (ping an, 平安) both start with the same phonetic sound.
Radish (cai tou, 菜頭) and fortune (cai tou, 彩頭) also share the same pronunciation.
The characters for fish (yu, 魚) and surplus (yu, 餘) are homonyms, so a fish dish is
seen to represent bounty (nian nian you yu, 年年有餘). The character for goat (羊)

Analysis of Emotional Design and Cultural Product 189



forms part of the word for good fortune (吉祥). Bats represent good luck and crab
represents gratitude because of the phonetic similarity between the word pairs.

Apart from understanding individual words, an author must also accomplish the
following to produce a good piece of writing: Composition practice (word combina-
tions, sentences, and different sentence structure); Writing techniques (expansion,
abbreviation, sequels, and parodies); and narrative (theme, content, organization,
modification, rhetoric) (Liao 2007).

2.4 Emotional Design

Emotions are the attitudes that people have towards their surroundings, themselves and
their behaviors. Emotion is a subjective human reaction to an objective situation, an
affirmative or non-affirmative psychological reaction to external stimuli (Gong and
Duan 2007). Baudrillard et al. believed that instead of buying products for their
functionality, people in our consumer society look to products for a sense of fun, an
experience different from their everyday routines (Huang 2000). This is why emotional
design, whether it aims to provide an imagined or experiential sense of fun, is a
challenge encountered by a majority of modern designers.

Psychologist Donald A. Norman (2004) analyzed three levels of design using a
teapot as a case study: visceral level (appearance-based), behavioral level
(user-friendliness and satisfaction), and reflective level (rationalization of the product,
its narrative and its link to self-image). He wrote that the last two dimensions are
affected by the experiences, education level, and cultural perspectives of the individual.

As far as how products make a person feel, Goto (2008) explained that most
designers use external appearance to bring about the initial surprise (first WOW).
However, designers can create a stronger impression by consciously manipulating the
psyche of consumers (later WOW). Russell (1980) combined physiological and psy-
chological angles to produce the Circumplex model. The model employs a Cartesian
coordinate system where the horizontal axis runs from pleasant to unpleasant (right to
left) and the vertical axis runs from high stimulation to low stimulation (top to bottom).
A product matching the coordinates for “pleasant” and “high stimulation” creates
feelings of excitement, delight, and happiness in the user.

2.5 Summary

Based on form and meaning, as well as emotional design, this study explores the
structural elements (form) and narrative elements (medium, role, interaction, spatial
and temporal feel) of Chinese characters. We developed the product semantics model
of Krippendorff into a communication model focused on cultural products. Lastly, we
conducted an in-depth interview with an expert in cultural design, in order to gain an
understanding of the individual vision and mythology of designers.
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3 Methodology

We employed case study and content analysis techniques to research Stone Image
Design Co. and its popular cultural products, particularly those with emotive design.
Based on our results, we classed design techniques into categories and analyzed shared
design principles.

3.1 Case Study: Stone Image Design Co

Founded by Cheng Xiang Ru, Stone Image Design Co. has researched and developed a
range of products based on traditional Chinese culture. The company also formed a
strategic alliance with Nova Design Co. Ltd to break into the product design industry.
In 2007, the company officially re-launched itself as a design consultancy focused on
helping traditional businesses to improve their products and operations through ser-
vices such as brand and image development, marketing strategy, and product R&D. Its
clients are mainly traditional craft businesses in the smaller towns and villages of
Taiwan. We chose Stone Image as a case study because its products generally have
unique narrative and semantic elements.

3.2 Content Analysis

We analyzed cultural products that have elements of emotive design. Product images
were sourced from the Internet, printed media, and relevant events. The authors of these
publications and designers of these products are all well-known professionals in their
fields. Their works, which highlight local cultural features, are marketed on an inter-
national as well as local basis.

4 Discussion and Conclusions

Telling a compelling story through a product is an effective technique in the com-
petitive design industry. Through storytelling, designers elicit an emotional response
from consumers. Users construct, interpret, and assimilate the narrative, and even
provide feedback useful to product design and manufacturing. This creates a cycle of
design, ideas, and imagination (Chuang and Huang 2009). After categorizing the
product images collected, we identified that products are designed to convey a sense of
fun and uniqueness, as well as inspire users to associate the products with stories. The
products in this study, which are analysed in the table below, express creativity through
the form and meaning of Chinese characters, as well as structural narratives.

4.1 Product Design, and the Form and Meaning of Chinese Characters

Chinese characters comprise three elements: Appearance, sound, and meaning. Words
are created through shape, pronunciation, and meaning. Product design operates
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through similar constructs. We analyze the sample products based on these three
elements as well as the three layers of cultural design (Table 1).

4.2 Association Between Product Design and Story Narratives

A story is a set of characters and events that are linked together through time sequence
and causal relationships, creating a potentially interesting narrative. Marketing and
promotional campaigns can of course tell a story, but so can the product itself, using a
dynamic narrative structure. The products shown in Table 2 are designed using artistic
or cultural elements and convey a sense of fun and creativity.

Table 1. Comparing product design to the form and meaning of Chinese characters

Character Technique
Product 

interpretation
Image

Layers of 
cultural de-

sign

Form Appearance 

Product: Red bean tart
Appearance: Circular 
and split in the middle 
Meaningfulness: This 
product is named sep-
puku, which refers to the 
ancient Japanese custom 
of ritual suicide and im-
plies apology and contri-
tion. 

(Source: 
http://mei.life101.com.tw/6536

71#ixzz3PiIs7lc1)

External 
(form): Split 
appearance 
Combined 
(cultural rit-
ual): Sep-
puku ritual 

Sound Homophone

Product: CD case 
Appearance: Butterflies 
Meaningfulness: Homo-
phonic sounds are used 
to allude to the Chinese 
word for good fortune.  (Source: from the designer 

Cheng Xiang Ru)

Intermediate 
(customs): 
Good wishes 
and bless-
ings 

Meaning
Collective 
meaningful-
ness 

Product: Calendar 
Image: Daily life com-
modities traditionally 
used in Taiwan 
Meaningfulness: A col-
lection of bygone memo-
ries (Source: 

http://www.taaze.tw/sing.html?
pid=61100001430)

Internal 
(emotion):
Nostalgic 
memories 
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Table 2. Association between product design and story narrative

Story Method Product Image (and product designer)

Carrier The product is used 

to display a famous 

Chinese calligra-

pher’s works 

Pepper shaker

(The individual components 

of the product can be freely 

manipulated) By Cheng Xiang Ru

(Source: from the designer)

Role A role-playing doll ART TOY

(combining the work of Chi-

nese contemporary artist 

Yue Minjun and graffiti king 

KAWS) 

By Yue Minjun and KAWS

(Source: http://www.hua-gal-

lery.com/artist.html)

Interaction Emotional interac-

tion between prod-

uct and user

Product: Mirror

(Inspires the user to reflect) 

By Egle Stonkute

(Source: https://www.behance.net/

gallery/17694711/Reflections-Narcis-

suses-and-other-flowers-Mirrors)

These chess bags are called 

“hope bags” (inside the bag 

is a woodcut chess set,

which provides the user with 

an opportunity to visit with 

others while playing chess) 

By Cheng Xiang Ru 

(Source: from the designer)

Spatial feel Image are placed 

randomly on the 

products

Teaware designed in collab-

oration with Yue Minjun and 
Qingting Design Co (the 

black birds are placed at the 

top, middle, and bottom of 

the cups) 

By Shi Dayu

(Source: http://blog.artron.net/space-

610077-do-blog-id-1026207.html)

Temporal 

feel

A futuristic or nos-

talgic sense

A conceptual display of con-

tainers and boxes named 

“Museum of Tomorrow”

By Mads Hagstom

(Source: http://blog.yam.com/bal-

ance1014/article/16982754)

..
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4.3 Life Philosophies of Designers

Cheng Xiang Ru, founder of Stone Image Design Co, uses palmistry as a metaphor of
the development of the cultural industry, calling it “a new gravity” (see Table 3).

The Need-hierarchy theory of Abraham Maslow is used to illustrate how life
management principles can be applied to running a design company. In the short-term,
the company must establish income sources and develop its role in the market. Next
comes strengthening market position and image, and building a strong client base. The
long-term goal is to realize the ultimate vision of the company directors. Stone Image
Design Co. is operated with the aim of achieving a balance between its ideals and the
market realities.

A SWOT analysis showed that Stone Image Design Co. faces the same competition
and pressures as any other company. Its strength is in its founder Cheng Xiang Ru and
her extensive commercial experience, likeability, reputation, and interpersonal net-
works, as well as his experience in government consulting roles. A key turning point
came when Stone Image re-launched itself as a cultural consultancy company, which
allowed it to establish key alliances and progress in the integration of culture with
technology. Cheng Xiang Ru still works closely with her colleagues to preserve
Chinese culture and unique local features. This case study of Stone Image provides us
with a good example of the mythology of designers.

5 Conclusions and Recommendations

This study discusses the psychological levels of emotional design, the form and
meaning of Chinese characters, story narratives, and the life philosophies of product
designers. Building on the product semantics model of Krippendorff, we developed a
cultural product narrative communication model Fig. 2:

Table 3. Relationship between palmistry and cultural products

Palm line Palm Product Business strategies

Life line
The personality 
and life of the 

product

Strategic alliances
Specifications, copy 

models
Extend product life

Head line
The soul of the 

product

Brand image, Brand 
story

Product distribution 
channels

Health line
Quality of the 

product
Combination of media

Family product line
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This study provides references for researchers and academicians, as well as inno-
vative design criteria that can be useful to designers in today’s competitive environ-
ment. In future research, we will interview more designers and make a further study of
the emotions that product design evokes in users.

Acknowledgements. Special thanks to Stone Image Design Co. for providing the images.
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Abstract. This study explores customer value using 13 dechnology products,
and discusses differences in customers’ preferences with regard to use of
advanced technology, display of design aesthetics, and expression of human
care. The experiment comprises two parts, elementary school students and
netizens, in each group subjects are asked about their preference for and eval-
uation of product design attributes. Results show that the two independent
samples were consistent when choosing the product they liked most, and that the
only significant difference was their evaluation of the product’s concern for
humanity. This study uses a means-end chain to construct a customer value
model for dechnology products, and further analyzes their attitude towards and
preference for the products, thereby providing a basis for enterprises to evaluate
the value they deliver to target customers.

Keywords: Dechnology � Aesthetic perception � Customer value � Means-end
chain model

1 Introduction

All products and services in the market must contain customer value, to what extent,
however, is an important consideration of consumers when deciding whether or not
purchase it at the price it is offered. Hence, it is important to consider customer value
when designing products or developing services. Although enterprises can use mature
technologies, such as surveys or product trials, to test the market’s reaction and reduce
the risk of failure, in a competitive market where information is easily accessible, new
products and services are constantly emerging, and there are diverse channels for
advertisement, the ability to seek out customer value and make breakthroughs in
value-added designs are keys to maintain a competitive advantage. How to customers
perceive these products? What are the attributes of these products? How do these
products deliver value to customers? These are important issues that this study will
explore.
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2 Communication and Customer Value

Based on previous studies (Lin 2007; Lin and Kreifeldt 2014), a three-level design
model was proposed as shown in Fig. 1. A successful communication must satisfy three
aspects: the first is a technical aspect that must allow the person receiving a message to
see, hear, touch, and even feel; it involves precisely conveying a message. The second
is a semantic aspect that must allow the person receiving a message to understand its
meaning; it involves precisely conveying the original intention of the message without
causing any misunderstanding. The third aspect is the effect of a message, how to let
the person receiving the message take the correct course of action; it involves how to
effectively influence expected behavior. This study divides design attributes based on
this concept of communication into use of advanced technology, display of design
aesthetics, and expression of human care (Hsu et al. 2011, 2013, 2014).

Use of advanced technology refers to the systematic evaluation of techno-logical
development trends that may influence competition in the industry, wealth creation, and
quality of life. Advanced technology originates from anticipations of future technology,
but emphasizes an open attitude using conscientious and creative approaches of science
for predictions, hoping to explore long-term development opportunities and feedback
future vision to current objectives and topics (Ko 2011). Product design is founded on
the use of advanced technology, which can increase the product’s value-added or create
an excellent user experience. It is an effective competition strategy for developing
market demand and increasing customer value.

Aesthetics is a set of principles for perceiving or appreciating beauty, and is the
science of perceiving things with our senses. In traditional fields of design,

Fig. 1. Three levels of a design model
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e.g. architectural design, product design, graphic design, and fashion design, aesthetics
has long been an important subject. Even though the interactive aesthetics conveyed by
industrial designers in the form of products is somewhat different from other fields,
aesthetic elements that are explored are all based on the con-tent and form of interaction
between people and things (Ma 2012). Hence, integrating aesthetic designs into
technology products, so that the products may con-vey aesthetics and further interact
with people is an important task of product designers.

Humanity is what drives design, if we use Maslow’s hierarchy of needs:
(1) physiological needs, (2) safety needs, (3) social needs, (4) esteem needs and
(5) self-actualization needs in the technology aspect of product design, as well as the
historical development of aesthetics, it corresponds to the functionality, friendliness,
fun, uniqueness, and experience of perceptual technology (Lin and Kreifeldt 2014).
When people satisfy high level needs, they begin to enrich their lives through expe-
riences. This explains why the design of any product should be based on human care.

2.1 Customer Value

Studies on customer value adopt two main perspectives, one is the traditional rational
perspective and the other is an experiential perspective. The experiential perspective
evaluates the intrinsic pleasure symbols of a product, as well as the customer value of
an aesthetic and enjoyable experience. Woodruff (1997) defined customer value as a
customer perceived preference for and evaluation of those products attributes, attribute
performances, and consequences arising from use that facilitate (or block) achieving
the customer’s goals and purposes in use situations. Product attributes can by a sym-
bolic meaning, hedonic response, or aesthetic standard. On the other hand, the rational
perspective evaluates products based on their utility or effectiveness, which is also
referred to as rational consumption value. Kotler (2003) defined it as an offering,
including combinations of options, and evaluated the potential difference between
overall customer benefits and cost, e.g. problem solving and satisfying demand. Hence,
Huang (2001) believed that scholars who define value by its effectiveness, cost-benefit
ratio or difference take on a rational perspective, while scholars who emphasize
emotions and preferences take on an experiential perspective.

Holbrook (1994) further divided customer value into three aspects, namely extrinsic
value and intrinsic value, self-oriented value and other-oriented value, and active value
and reactive value. The categories of customer value, namely efficiency, excellence,
status, esteem, play, aesthetics, ethics and spirituality, based on these three aspects are
shown in Table 1 (Holbrook 1999) quoted from (Yao 2009).
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2.2 Means-End Chain Model

The basic concept of the means-end chain model can be traced back to an approach
proposed by psychology researchers in studies on human behavior in the 1930s. This
model believes that customers’ purchase motivation is not for the object itself, but a
connection with the object created through a series of value evaluations and choices.
This connection is meaningful and is an exploration of the relationship between the
object and customers’ abstract values. Ladder analysis is employed to analyze how
customers form meaningful connections between product attributes, results and goals,
and further explain the hierarchical relationship between value perception and customer
behavior (Yang 2012). In short, the means-end chain model is used to explore how
customers choose products, and which results serve the purpose of which values held
by consumers.

Hence, the main purpose of the means-end chain model is to construct and explain
the connection made by customers between product attributes, results and values
(Gutman 1982). Figure 2 shows that attributes-results and results-values form a two
stage means-end chain, in which results are a means and also an end. Olson (1983)
(quoted from Huang (2001)) derived six levels from this model (see Fig. 2), in which
products have concrete and abstract attributes, customers that purchase the products
gain functional or social results, at which time results transforms from an end to a
means to satisfy customers’ goals, and further realizes utility and the ultimate value.
This is how the attribute-results-values chain operates.

Table 1. Categories of customer value

Attributes

Concrete 
Attributes

Abstract 
Attributes 

Results

Functional 
Results

Social
Psychological

Results

Objectives

Utility 
Goals

Ultimate 
Goal

Fig. 2. Means-end chain model
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3 Research Methodology

Based on the exploration of design attributes and customer value in chapter two, the
three levels of the means-end chain model can be used. Content analysis showed that in
the three levels of the design model, appearance perception corresponds to attributes,
semantic perception corresponds to results, and intrinsic perception corresponds to
goals. Hence, this study divides customer value of dechnology into three stages: stage
one is the literature review and theoretical foundation above; stage two uses a sample of
dechnology products and designs a questionnaire survey based on three categories of
design attributes; stage three comprises data organization, statistical analysis, research
on customer value theories and perception, explores research results, constructs a new
design model for dechnology products, and obtains possible conclusions and
recommendations.

Technology is rational while aesthetics is perceptual. The two are like two sides of
a scale, but if they can be combined, the results will be worth looking further into.
Dechnology is one approach to finding a solution.

Dechnology stands for Design + Technology. Its main purpose is to channel
Taiwan’s rich design energy into value-added aesthetic design of technology products,
hoping to combine the ration left brain of scientists with the sensitive right brain of
designers, allow technology to breakthrough its constraints, and transform technology
into moving products in the market (Zhang 2012). This study uses the innovative
products of Dechnology 2014 New Collection shown in Table 2 as the research sample,
and explores the relationship between design attributes and customer value from the
perspective of customers Hung and Huang (2013).

Based on the discussion on communication and customer value in chapter two,
a questionnaire survey consisting of two parts is conducted. Subjects of the first group
are 72 elementary school students (41 boys and 31 girls, ages 10–11) of grade 5 and

Table 2. Products in the sample
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products shown in Table 2 are printed out on the questionnaire. Subjects of the second
group are netizens of a model making blog and an online questionnaire survey is
conducted; 120 effective samples were collected, the majority are in the ages 21 * 25
(31 %), followed by 20 years and younger (24 %). The items are measured on a 5 point
Likert scale, in which 1 indicates strongly disagree and 5 indicates strongly agree. The
questionnaire displays images of the products, and subjects are asked to choose their
preference with regard to use of advanced technology, display of design aesthetics, and
expression of human care. This is used to analyze whether if the value conveyed by the
designer and the product is significantly correlated with customer value. It is also used
to verify the hypothesis that design attributes are intrinsic customer values, and that
customers use the perception model to determine their preference for a product.

4 Results and Discussion

4.1 Experiment Results

Table 3 shows test one and test two subjects’ preference and compatibility with the
three design attributes, in which the average preference was 3.6 in test one and 3.7 in
test two. Subjects of test one and two both preferred products (E) and (I) the most with
an average score of 4; their scores for the three design attributes were also above 4.
This shows that subjects’ preference is in direct ratio to the three design attributes.
Products (E) and (I) have bright colors, vanguard design, and their use satisfy human
needs, which makes them the most popular among different groups.

Table 3. Average scores for compatibility with product attributes in tests one and two
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4.2 Elementary School Students

Correlation analysis of the preference, technology, design aesthetics, and human care
scores of elementary school students are shown in Table 4. All four are significantly
positively related (p < 0.001), and the correlation coefficient all reached a certain level.
Preference is then used as the dependent variable and technology, design aesthetics,
and human care are used as independent variables in multiple regression analysis. The
regression model constructed is shown below:

Product preference ¼ 0:08þ 0:65 Technologyð Þ þ 0:67 Design aestheticsð Þ � 0:39 Human careð Þ
Adj:R2 ¼ 0:92;P\0:01

The model shows that product preference is affected by technology, design aes-
thetics, and human care with standardized regression coefficients of 0.65, 0.67 and -
0.39, respectively. This shows that use of advanced technology and display of aesthetic
design have a relatively strong influence on elementary school students’ preference for
products, while human care does not. We can reason that elementary school students
gain a more direct perception from the appearance and symbols of products, or the
utility and aesthetics of products, but gain less from intrinsic emotions of human care.
This is possibly related to their incomplete socialization and education.

4.3 Netizens

Correlation analysis of the preference, technology, design aesthetics, and human care
scores of netizens are shown in Table 5. All four are significantly positively correlated
(p < 0.001) and their correlation coefficient reach a certain level. The model generated
from multiple regression analysis is shown below:

Product preference ¼ �:15þ 0:46 Design aestheticsð Þ þ 0:54 Human careð Þ
Adj:R2 ¼ 0:90 P\0:01

The standardized regression coefficients of design aesthetics and human care are
0.46 and 0.54, respectively, showing that the influence of human care on preference is

Table 4. Correlation analysis results for elementary school students

Preference Technology Design aesthetics Human care

Preference 1
Technology 0.91*** 1
Design aesthetics 0.92*** 0.89*** 1
Human care 0.71*** 0.85*** 0.81*** 1

***p<0.001
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higher than design aesthetics. Technology did not have a significant effect on the
preference of Netizens, which may be due to subjects frequently receiving technology
related information and are more exact when evaluating products’ use of advanced
technology. This result indicates that online consumers not only require dechnology
products have an aesthetic appearance, but also offer intrinsic values as well.

4.4 Comparison of Elementary School Students and Netizens

Independent t-test is employed to evaluate the influence of elementary school students
and netizens’ preference on the three design attributes. A significant difference was
found between the opinions of elementary school students and netizens regarding
products’ human care (t = 3.21, p < 0.05), but there was no significant difference in
terms of preference, technology, and design aesthetics. This shows that age will affect
subjects’ intrinsic perception of products, and further result in different evaluations of
the expression of human care.

4.5 Customer Value Design Model for Dechnology Products

The statistical analysis above shows that customers’ perception of product attributes
will influence their preference for products, and we can further infer that design
attributes are highly correlated with customer value. Therefore, after combining the
pyramid-shaped perception model of design communication with the means-end chain
model and customer values table, the resulting customer value design model for
dechnology products is shown in Fig. 3.

Figure 3 shows that the values delivered by design attributes are closely related to
customer values. The relationship between different design elements used by designers
and the values desired by target customers are a crucial factor in the design process
Chen (2012). Although the entire design process is strongly subjective, the customer

Table 5. Correlation analysis results for Netizenss

Preference Technology Design aesthetics Human care

Preference 1
Technology 0.63*** 1
Design aesthetics 0.65*** 0.17*** 1
Human care 0.77*** 0.77*** 0.2*** 1

***p<0.001
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value table can be used to analyze and evaluate if customers know the design elements
that deliver value, and allow developers to find a balance between design elements and
customer value, making products closer to customers’ expectations and deliver values
desired by customers.

Design communication of dechnology involves a vast scope. Besides the efficiency
offered by the technology, it also includes rational values such as utility, price, taste and
status, and experiential values such as profound aesthetic content and symbols and
spiritual value. Based on the model displayed in Fig. 3, this study uses content analysis
on the customer values in the sample and combines it with the customer value table of
Huang (2001) into Table 6.

Based on the model in Fig. 3 and analysis in Table 6, products in the sample of this
study, whether it may be for living, sports, travel, medical devices, multimedia, home
appliances, or lighting, the main characteristic is they are used by customers as a habit,
hobby or interest, and most importantly they satisfy customers’ intrinsic needs. This
study found that every product contains the eight customer values of Holbrook (1999),
only that the ratio of each customer value varies with the product’s purpose. This is
consistent with the fact that age or other factors of the two groups will result in
significant correlation with the design attributes, especially the expression of human
care.

Fig. 3. Customer value design model for dechnology products
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Table 6. Customer values for dechnology products
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5 Conclusion

Customers receive information of design attributes conveyed by the product using their
perception model, generate a connection with the product, and further develop a
subjective evaluation of the product. This study found that elementary school students
and Netizens both preferred the same products. A good product must be able to
continuously past the tests of its customers, and the products that were preferred
contained customer values that satisfied the needs of most people. There are eight
customer values that form the core values of customers, and products that deliver these
values will gain unmatched competitiveness.

This study also found that there was no significant difference between scores given
by the two groups for technology and design aesthetics, but there was a significant
difference in human care. Observing based on the customer value theory, the former are
rational perspectives that emphasize effectiveness and utility, and thus generally result
in the same opinions between groups. The latter is an experiential perspective that
emphasizes intrinsic pleasure, emotions and preference, and there are thus greater
differences between age groups and individuals. Hence, product design can target the
needs of different groups to find a niche market.

Therefore, whether enterprises embrace several customer values or focus on a
single customer value, communicating through products and satisfying customers’
needs is the one and only way to run a business. Before beginning the design of a new
product, studying the connection between design attributes and customer value in the
planning process, and understanding values of target customers will increase the
product’s success rate. Future studies may look into different products or groups to
strengthen the theoretical foundation, or develop a more exact means-end chain model
for design communication, and help evaluate customer value before products enter the
market.
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Abstract. Children as future adults are the oncoming high-tech user popula-
tion; they live in this new-tech epoch with great variety and rapid change and
their perception towards the world already changed accordingly. However, they
rarely are considered to be participants in the experimental period of technology
and design development. In an attempt to understand children’s interests and
their perception or even aesthetic perception/preference under this high-tech
tendency, this research adopted the “Dechnology 2014 New Collection” prod-
ucts as stimuli to investigate elementary school-age children’s insights and to
explore any gender differences. Results are found that gender variations indeed
exist on children’s perception and aesthetic preference toward new Dechnology
(Design + Technology) products. And the variation often happens when the
object is a simile or metaphor of the opposite gender. This study is intended to
reveal the ways in which children sense and perceive new Dechnology products
and to provide information of children’s concern and viewpoint to technologists,
designers, and educators.

Keywords: Dechnology � Perception � Aesthetic perception � Aesthetic judg-
ment � Aesthetic preference � Aesthetic impression

1 Introduction

Children have their own interests, curiosities, beliefs and demands that are quite dif-
ferent from adults. Those born in this highly visual and high-tech world have expe-
rienced and been heavily influenced by digital and new technologies, and the ways they
sense and learn are changed accordingly. However, Druin (2002) indicated that there
was a short but rich history of developing shared paths for communication between
diverse users and technologists, but there were merely rare instances where children
had more direct involvement as users, testers, informants with technology developers,
and rarely actually tested experimental technology before release. Yet, with the
emergence of children as an important new consumer group and user population of
technology, knowing children’s concerns about new-tech is becoming more critical
than ever.
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A recent research on the interaction between children and screen-viewing
announced that this transform already influenced children’s concepts about digital
products, consciousness and life (Jago et al. 2014). Indeed, children’s perceptions about
this world are constructed by the interaction among the environmental factors. Their
perceptions however are not merely built on the aspect of cognition but also on
emotions. Hence, under the influences of this era, what does this generation value or
what is it interested in? What kinds of technological products would catch their eyes?
And furthermore, in what ways do they view current high-technology as future users?
And whether the ways they use are based on their perceptions toward the products or
even their aesthetic perceptions?

With the aim to investigate above concerns, the research objectives therefore are
listed as follows:

1. To explore children’s interests under these high-tech effects and to determine
whether or not differences between genders exist: and if so, what they could be?

2. To reveal children’s perceptions regarding the technological products as well as to
determine any gender differences.

2 Framework of Children’s Perception
to Aesthetic Preference

2.1 Perception

Children who grew up in this digital and new-tech epoch are forced to live with
electronic products and become imperceptibly used to them. Under this influence, are
their structures of perception being changed? Or in what ways do they recognize and
feel high-tech products? According to Piaget’s theory, children’s perception toward the
objective world is based on their knowledge about it. Children select and comprehend
their experiences upon their psychological structure, and they modulate these structures
to understand more detailed realities. The reality is not isolated but is built on their
previous experiences and cognitive bases (Yin 2006).

From Piaget’s cognitive development theory, two of the specific characteristics in
Concrete Operational Stage as are loss of egocentrism and logical thinking, which
means that elementary-school-age children can already have logical thinking in certain
concrete situations and can value or judge conditions based on multiple points of view
(Jhu 1997). Meanwhile, children’s cognition toward reality is a positive, dynamic, and
constructive process based on the interaction of the subjects and objects. Their cog-
nition in every stage is different from adults; it varies on the ways of information
handling and representation. From Piaget’s theory, children assimilate and accom-
modate stimuli through interaction with their surroundings, and their cognition is
consequently changed by it (Piaget 1969).

On the other hand, from Erikson’s psychosocial theory of development, he believed
that the elementary-school children of the ages in 6–12 have the hope of “industrious”
association and with it face their challenges outside. They attain the sense of compe-
tence by the interaction among peers, social participation, and academic performance.
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They value the relationship of peers, and if they fail on these challenges, feelings of
inferiority occur instead (Jhu 1997; Kivnick and Wells 2014). On the other hand,
according to Bruner’s systems of representation theory, three stages of representation
were claimed to exist: enactive, iconic, and symbolic. These three stages of cognitive
development occur gradually and also could coexist and are complementary to each
other. Any perception could be earned by the learning process of enactive represen-
tation (concrete), iconic representation (icon) and to symbolic representation (abstract).
Comparing to Piaget’s natural readiness of cognitive development, Bruner believed that
accelerated readiness is possible for a child through the educational format (Jhu 1997).

Furthermore, Vygotsky, from his viewpoint of cognitive development, empha-
sized that social context and culture are the important factors affecting children’s
cognitive development (Wozniak and Fischer 2014). He also proposed the Zone of
Proximal Development (ZDP) which means that children can solve problems by
implication given from adults or by cooperation with elder peers, when their cog-
nitive function is on the transition period of maturing (Jhu 1997). Namely, that the
basis for psychological development generally is not merely in individual cognition,
but also in interpersonal relations, communication, and cooperation within socio-
cultural environment.

2.2 Aesthetic Perception

The concept of “Aesthetic” originated from the Greek “Aisthetika” with the meaning of
“things perceptible through the senses”. Its related verb “aisthe” denoted “to feel, to
apprehend (Abbs 1987). That is, the experiences of aesthetics emerge from perceptions,
rather than from concepts (Abb 1989; Kant 1987).

Abb (1987) described that aesthetic is a distinct category of understanding, a both
sensual and cognitive mode of knowing. Consistent with children’s cognitive devel-
opment, aesthetic perception was also expected to vary by age, i.e. adults perform
better than children and elder children perform better than younger children as well.
Over and above age, however, aesthetic perception was predicted to be linked to their
experiences (Parsons 1987). Freedman (2001) further asserted that children’s aesthetic
perceptions needed to be built on meaningful connections within the real world.

Meanwhile, although little is known about the aesthetic developmental mecha-
nisms, there is evidence to suggest that sociocultural factors influence its course.
Greenwood (2010) described that aesthetic is culture-based and also a complex and
dynamic process. Parsons (1994) argued that in a society that is relatively homogenous
and changed slowly, people may come to understand their art without needing aes-
thetics. But our world today is not only with multiplicity, but also where there is no one
stream of thought dominates others. He also claimed that children do in fact think in
characteristic ways about the arts and have implicit philosophies of it which are shaped
by the development of important underlying cognitive abilities. And the development
of abilities with respect to aesthetics is closely related to the development of the more
general abilities required for mature aesthetic responses.
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2.3 Related Researches on Aesthetic Judgment, Aesthetic Preference,
and Aesthetics Impression

Of Parsons’ five developmental stages of aesthetic judgment, elementary school-age
children are in the second stage of Beauty and Realism. They prefer realistic styles
work. And they judge art works merely by beauty and proficient skill of realism
(Parsons 1987). Researches also have elaborated upon the finding that traditional
paintings are chosen or preferred more often than abstract or revolutionary pieces of
work. Katz (1942) claimed that elementary-school-aged children preferred traditional
paintings to modern paintings in a ratio of about three to two (Salkind and Salkind
1973). Dietrich and Hunnicutt (1948) further explored the findings that landscapes
were more preferred than interiors, and still lives were preferred over portraits by
children (Salkind and Salkind 1973). Stallings and Anderson investigated the aesthetic
preference of children to reproductions of paintings by requiring the children to rank
the stimuli in order of preference, and the resulting introspective responses relating to
the followings: (a) subject matter such as details, (b) sensory impressions such as color,
and (c) formal qualities such as arrangement (Salkind and Salkind 1973).

Moreover, the research conducted by Valentine (1962) showed that the “revolu-
tionary” or ”avant-garde” type pictures obtained lower scores on a scale of preference
in contrast to “conventional” ones. On the other hand, 8 to 10 year old children prefer
subject, colors, realism, skills and emotion in art work in that order. And the interests in
art works of 11 to13 year old children listed from most to least preferred are: subject,
skills, colors, realism and emotion (Lark-Horovitz et al. 1967). They gradually pursue
the appreciation of logicality. Their ability of aesthetic judgment increases at this stage
and they value the experience of visual appreciation as well (Wu 1989).

From the researches above, there were many studies concentrating on children’s
aesthetic judgment towards art works or art reproductions, but there was less concern
focused on design products. Even in the school curriculum, the subject “Arts and
Humanities” in Taiwan seldom introduces design products or design appreciation
Table 1.

Table 1. The Process of Perception - Aesthetic Preference (Based on the Literature Research)

Feel, Attractiveness

Appearance
(subject, color, 
form) Emotion

RemembranceEffectiveness
EGO

Interpersonal

Sociocultural

Perception Object
Aesthetic 

Perception

Aesthetic 

Preference

Visceral 

Design

Behavioral 

Design

Reflective

Design

(Stimuli)
(Product)

Function
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As the concept of “Aesthetic” with the meaning of “things perceptible through the
senses” already mentioned in the literature, the term “product aesthetics” may relate to
what the product presents to the senses (Lawalski 1988). Aesthetic impression is the
context similar to aesthetic perception and aesthetic experience that may relate to the
perception of how sensing the process of regarding an object is (Csilkszentmihalyi and
Robinson 1990) and as the sensation that results from the perception of attractiveness
or unattractiveness in products (Crilly et al. 2004). In comparison with Norman’s three
stages of design as visceral, behavioral, and reflective (Norman 2002), this study
concluded the process of perception to aesthetic preference and tried to visualize this
process as children’s perception and aesthetic preference towards technology and
design products.

3 Methodologies

A survey was made in order to study children’s perceptions toward technological
products and also their interests. The survey comprised the following two stages.
(1) Choosing the stimuli: the 41dechnology products as known as Dechnology 2014
New Collection (www.dechnology.com.tw) are the target dechnology products in this
stage. A web-based questionnaire was administered to 13 experts as a pilot study, and by
choosing their favorable top 20 dechnology products plus the worst favorable one as the
stimuli for the second stage. (2) Questionnaire research: the second stage administered a
questionnaire to 72 elementary school students (41 boys and 31 girls, ages 10–11) of
grade 5. They were from three different classes of an urban area elementary school and
of normal distribution of academic performance.

“Dechnology” here is defined as “Design + Technology”, which describes a
complete product design cycle that starts from the raw materials, to manufacturing, and
to crucial technology developments. Beginnings in 2009, the Department of Industrial
Technology with other eight high-tech institutes have made a great effort towards
animating technology into product design cycles. They are trying to provide a field for
cooperating research institutes and the industry designers to explore a new dimension
and to earn more commercial opportunities in the paring of “Technology R&D” and
“Industrial Design” (Hung and Huang 2013).

The 41 “Dechnology 2014 New Collection” products therefore were designed by
the eight institutes mentioned above. The web questionnaire displayed pictures of
41 products with the description of their functions and characteristic. The experts in this
stage were doctoral students at design graduate schools. They were asked to choose
20 favorable products from the 41without ranking them. Based on a frequency dis-
tribution of the choices, the favorable top 20 dechnology products plus the worst
favorable one are illustrated in Table 2.

The survey questionnaire was distributed in a one-period class and the examiner
used the same descriptions and terms to all the students. The questions were grouped
into three main parts: (1) Interests; (2) The attributes of dechnology products;
(3) Preferences on the products. The quantitative findings of the three parts were on the
five-point Likert Scale (5 = most agreeable (favorable), 1 = totally un-agreeable
(unfavorable)).
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According to Lin and Lin (2010), Lin (2012), Lin et al. (2014), the tendency of
Taiwan design development already changed from technology innovation to user
experiences, and this evolution can be viewed as a process of adaptive design which is
a fusion of Dechnology (Design-Technology) and Humart (Humanity-Art). Therefore,
the attributes of technology products here are categorized into three parts as “the
Application of Advanced Technology”, “The Display of Aesthetic & Design”, and
“The Expression of Human Caring”.

4 Results

4.1 Children’s Preferences/Interests

From the quantitative survey of the first part, a frequency distribution was used to
analyze the interests of the 72 student participants. According to the results, the aspects
“Manga and Games” interested the students the most (mean = 4.34) and “Political
Issues” the least (mean = 2.04). The variety of interests between the participants exist on
the aspect “Model and Toys” as the most different one (variance = 2.507), and “Manga
and Games” is the aspect earned identical agreement (variance = 1.170) (Fig. 1).

Table 2. The top 20 faborable dechnology products and the worst one elected by the experts

Preferred 1 Preferred 2 Preferred 3 Preferred4 Preferred Preferred 6 Preferred 7

Preferred 8 Preferred 9 Preferred10 Preferred11 Preferred12 Preferred13 Preferred14

Preferred15 Preferred16 Preferred17 Preferred18 Preferred19 Preferred20 Preferred41

Fig. 1. The chart of mean of children’s interests
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4.2 Gender Variation in Preference/Interests

And from the result through the Independent Sample T-test, the interests on the aspects
as “Aesthetics and Art” (t = −3.682, P < .001), “Manga and Games” (t = 3.726,
P < .001), “Traveling” (t = −2.427, P < .05), and “Models and Toys” (t = 3.002,
P < .05) have significant differences between genders. Girls have more interests on
“Aesthetics and Art” (mean = 3.65) and “Traveling” (mean = 4.23) as opposed to boys
(mean = 2.46; mean = 3.48) Tables 3 and 4. And boys pay more attentions to “Manga
and Game” (mean = 4.72) and “Models and Toys” (mean = 3.98) compared to girls
(mean = 3.84; mean = 2.90) (Fig. 2).

Table 3. The statistic analysis of the interests between genders

Aspect Gender N Mean SD SEM

Aesthetics and
art

M 41 2.46 1.380 .216
F 31 3.65 1.305 .234

Manga and
games

M 40 4.72 .905 .143
F 31 3.84 1.098 .197

Traveling M 40 3.48 1.601 .253
F 31 4.23 .990 .178

Models and
toys

M 41 3.98 1.557 .243
F 31 2.90 1.423 .255

Table 4. The Independent Sample T-test of the interests between genders

Aspect N MD SE DF t Sig.
(2-tailed)

Aesthetics and art 72 −1.182 .321 70 −3.682 .000**
Manga and games 71 .886 .238 69 3.726 .000**
Traveling 71 −.751 .309 69 2.427 .018*
Models and toys 72 1.072 .357 70 3.002 .004*

*p < .05; **p < .01

Fig. 2. The chart of variance between children’s interests
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4.3 Children’s Perception Toward Dechonology Products

From the second stage of the research, frequency distribution analysis revealed that the
product 16 as “Water Rescue Boat” received the most high appreciation on the two
attributes “Advanced Technology” and “Aesthetic & Design” (mean = 4.28; 4.14).
Oppositely, product 06 -“Cardio Care” -was the worst on those two aspects
(mean = 3.19; 2.83). On the other hand, the product 10 as “Beauty Mirror” hed the most
variation of agreement (variance = 2.365) on the attribute as “Advanced Technology”,
and so did the product 05 “Fun Water Purification” (variance = 2.225) on the attribute as
“Aesthetic & Design”. However, product 21, “Touch Handlebar”, was the worst
favorable product judged by the experts in the pilot study and here it is the product with
the least variation (variance = 1.284) among school-age participants on the attributes
both of “Advanced Technology” and “Aesthetic & Design”. Meanwhile, product 21 on
the attribute “Human Caring” attained the most appreciation (mean = 4.07), and the
product 01, “Dual Ray Desk Lamp”, gained the worst appraisal on this attribute
(mean = 3.21). On the variations of agreement, the product 10 “Beauty Mirror” was the
one with the most different opinions on this attribute between the participants, and the
product 15, “Un-flip IRB”, was the one earning identical agreement.

4.4 Gender Variation in Dechnology Perception/Aesthetic Perception

According to the Independent Sample T-test, products 01 (p < .016), 07(p < .013), 08
(p < .031), 09(p < .031), 10(p < .001), 12(p < .007), 13(p < .045), 20(p < .025) have
significant differences between genders on the attribute of “Advanced Technology”.
And the differences exist on the girl participants giving higher agreement to the eight
products on this attribute.

From the result displayed, product 10 “Beauty Mirror” (t = −2.763, p < .007), 11
“Float Lamp” (t = −2.089, p < .040), 12 “Sit Properly” (t = −2.977, p < .004), 13 “3D
Printer” (t = −2.265, p < .027), 20 “Curve Warning Auxiliary Equipment” (t = −2.123,
p < .037) have significant differences between genders on the attribute of “Aesthetics &
Design” (Table 5).

Table 5. The statistic analysis of the agreement on “Aesthetic/Art” between genders

Product Gender N Mean SD SEM

10 M 41 3.17 1.564 .244
F 31 4.06 1.181 .212

11 M 41 3.39 1.498 .234
F 31 4.03 1.110 .199

12 M 41 3.34 1.460 .228
F 31 4.16 .860 .154

13 M 39 3.51 1.449 .232
F 31 4.16 .934 .168

20 M 41 3.29 1.487 .232
F 31 3.90 .944 .169
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And also products 09 “Personal Water Purification Bag” (t = −3.024, p < .004), 10
“Beauty Mirror” (t = −3.029, p < .003), 12 “Sit Properly” (t = −2.846, p < .006), 14
“Electric Cart” (t = −2.735, p < .008), 20 “Curve Warning Auxiliary Equipment”
(t = −2.388, p < .020) were found as the products with significant differences between
genders on the attribute of “Human Caring”. The survey result also revealed that the
product 10 “Beauty Mirror”, product 12 “Sit Properly” and product20 “Curve Warning
Auxiliary Equipment” are the ones without agreement between genders neither on the
attribute of “Advanced Technology”, nor of “Aesthetic & Design” and “Human Car-
ing” (Fig. 3).

4.5 Gender Variation in Dechnology Preference/Aesthetic Preference

For the preferences, the top three preferred products elected by elementary-school-aged
children are product 16 “Water Rescue Boat” (mean = 4.11), product 17 “Health Travel
Band” (mean = 3.94), and product 09 “Personal Water Purification Bag”
(mean = 3.93). Compared to these positive results, the worst three products “Cardio
Care” product 06 (mean = 2.81), “Electric Cart” product 14 (mean = 3.15), and
“Sheathing Fabric Pot” product 02 (mean = 3.18) achieved the least preferences.
However, the difference of preference between genders still occurs among the products.
Significantly, product10 “Beauty Mirror” attained extreme significant difference
(p < 0.001) between genders (Table 6).

Fig. 3. Gender variation in perception on Product 10, 12, and 20

Table 6. Gender variation in dechnology product preference

Product N MD SE DF t Sig. (2-tailed)

2 72 −.759 .307 70 −2.473 .016*
3 72 −.666 .286 70 −2.327 .023*
10 72 −1.341 .308 70 −4.349 .000**
20 72 −.562 .276 70 −2.038 .045*
*p < .05; **p < .01
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5 Discussion

5.1 The Possible Factor of Gender Variation in Dechnology Perception

Although there is no obvious difference on intelligence of genders among
elementary-school age, the varieties do exist on the aptitude and their academic per-
formance. And the factors underneath could be explained include: the objective factors
(e.g. the effect of traditional culture and education), the subjective factors (e.g. stereo-
types of gender characteristics), and the physical factor (e.g. body maturation) (Chang,
1996). From the research of Qiu (2007), it indicated that elementary-school-aged girls
have higher achievement than boys on the concept of art. And also it appears on the
ability of aesthetic analysis. Oppositely to the boys, girls from the results indeed pay
more attention on the aspect of “Aesthetic and Art” and mostly, their preference on
every dechnology product is higher than boys. Namely, girls in this age can accept more
varieties and possibilities of new-dech products and as well as give more their appre-
ciation on it. On the other hand, compared to the attributes of “Aesthetic & Design” and
“Human Caring”, there are more products existing wider differences on agreement of
“Advanced Technology”. It might indicate that identification of technology is more
difficult to define in their age. Moreover, before the questionnaire survey, the researcher
asked children verbally predicted the functions of each product. Most boys predict it far
away from the recent technology possibility while girls predicted it based on their
known reality instead. Also, from the class observation, the student who has more
related knowledge or experience on certain product would predict the product more
accurately. On the attitude towards the dechnology products, students pay high attention
on them, but when the real function was revealed, boys showed their disappointment
and came to reject the product. It might be because children of elementary-school-age
are not as socialized as adults, and they, especially the boy participants, individuals
directly respond their thoughts relied on their intuitions.

5.2 The Possible Factor of Gender Variation in Aesthetic Preference

Students of test age have their own aesthetic judgment. They focus on the subject and
skills of realism, and have the ability to distinguish between aesthetics and
non-aesthetics. They strongly prefer the picture which has a familiar subject and with
bright colors. From this view of point, comparing back to the result, we can recognize
that the top three preferred products all have bright colors and the subject matter is
easily understood by children and also have a close connection to their real life. In
opposition, the subject matter of the worst three products is unfamiliar to children of
this age and is beyond their life experiences. Also the colors of these three products are
pale to catch children’s eyes.

The other fact found is that products with too familiar appearance to children’s eyes
are hard to earn appreciation and gain identical agreement on “Aesthetic & Design”. It
might be because the outer form of the technology product is not as same as the realism
of art works; they don’t admire the skills upon it, instead, they prefer technological
products with creative appearance. On the other hand, the product “Touch Handlebar”
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which is the worst choice by the experts but is the product with high appreciation on all
the three attributes to children. Considering the possible reasons for this, it might be
because the product is symbolic of mature man and therefore successfully touches a
boy’s heart. Oppositely, the product “Beauty Mirror” least favored by most boys
because they might consider it symbolic of the female. This might reveal some hidden
information, i.e. while the product obtains children’s immediate preference, it earns
his/her heart, and vice versa.

5.3 The Oncoming Threat to Future Adults

From the study results, elementary school children rarely concern about human caring.
In addition, they do not pay much attention on technological products which only
focused on human care, especially focused on the elders. However, according to the
Population Projections for R.O.C. (Taiwan): 2012–2060 and the statistics data released
by the National Development Council, the percentage of old-age population (65+) of the
total population was 10.9 % in 2011, which defined Taiwan as an aging society under
the delimitation of the World Health Organization. As the percentage of the old-age
population in 2018 is predicted to be 14 %, Taiwan therefore will be defined as an aged
society; furthermore, the super-aged society with 20 % old-age population ratio will
soon arrive in 2025. Simultaneously, when the respondents of 10–11 year-of-age today
(2015) grow up as adults in 2036, the potential support ratio of agers 15–64 years old to
the elders above 65 years old will be 2.2:1. Namely, almost two persons of 15–64
year-of-age should take care of one old person above 65 year-of-age at that time. Even
more, the median age of population in 2036 is going to be 51 years old (Ministry of the
Interior, 2013).

Aiming to decrease the social pressure under both the trend of fewer children and an
increasingly aging society, technology focused on human care is earning higher and
higher attention than ever. According to the literature review on children’s perception
and cognitive development, children are able to be educated on it. Since they are
naturally and intangibly educated by the circumstances among them, educators pos-
sibly could provide or build for them appropriate and challengeable surroundings to
enhance their learning possibilities.

6 Conclusions and Suggestions

Based on the results of this study, conclusions follow:

1. Gender variation indeed exists on children’s dechnology perception and aesthetic
preference, and the variation often happens when the object is a simile or metaphor
of the opposite gender.

2. Children’s perceptions and preferences are intuitive and grounded on their expe-
riences, and can also easily be affected by peers and surroundings.

3. Children of this age seldom concern about human caring. And their interests are
actually affected by high-tech tendency.

From Design to Technology 219



Therefore, on the basis of previous studies, aesthetic education could be suggested
and positioned to instruct children how to experience and value beauty and its relation
with human life (Madeja 1971). Namely, instead of generating concepts about the
aesthetic, releasing the practical function from the products and focusing directly on
what makes it unique might assist children’s appreciation of new-tech design.

On the other hand, in order to assist future adults to confront their coming aged
society, the concepts about universal or user-centered design and the concerns about
human caring must be more involved in their daily life from now on. Therefore, in
which ways could be practicable to educate our future adults the concepts of design
toward a sustainable world and the attitude toward the coexistence of both organisms
and the environment, might be the following concerns and further research issues or
even the social responsibilities of technologists, designers, and educators.
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Abstract. This study aims to explore the interpretation and comprehension of
mythical creatures in human mind. We focused on mythical living forms that
were created out of body parts of different animals. Fictional creatures like these
have two potential interpretations. First, they may be viewed as a synthesis of
distinct animals. By contrast, they may be conceptualized as a totally novel,
bizarre entity. In order to solve the puzzle, we conducted a picture-phrase
matching task, where subjects selected from the classifiers zhi versus ge for
these mythical creatures. The choice of classifiers helped us determine the
conceptual status of the mythical living entities under discussion.

Keywords: Mythical creatures � Chinese classifiers � Analogy

1 Introduction

Monsters are imaginary or legendary creatures invented in science fictions, fantasy
stories, comic books, and video games. They are objects with abnormal structures or
physical deformities, which have not been envisioned previously. Some of them are so
famous and appealing that they keep people intrigued.

Many of the mythological monsters or beasts were created out of the body parts of
varying animals. As illustration, the Pegasus is a horse with wings of a bird, and a
griffin is a creature combing an eagle and a lion. These fantastic mythical creatures
have appeared in human beliefs, storytelling, music, literature and art for thousands of
years. Let us take centaurs for example. A centaur is a legendary creature in ancient
Greek stories that has a human’s upper body and the lower body and legs of a horse.
Many people think that they can imagine what a centaur is like. However, as Hull
cautions, they can only do this in a very superficial way [10]. Too many questions are
waiting to be answered, and no means are available for answering them. How many
pairs of lungs does a centaur have? How many hearts and stomachs does a centaur
have? How are the circulatory and pulmonary systems of these creatures connected?
Or, what happens to food that has been digested in the human half of the centaur? Does
it move into the stomach of the horse half? In Hull’s words, these questions are
unanswerable since they are imaginary, unreal entities.

Designing monsters and fictional creatures is a great challenge because their
unusual appearances and structures call for creativity, imagination, and inventiveness.
Especially, these mythological living entities are noteworthy since they are a synthesis
of common life forms on one hand, and they are newly coined objects on the other
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hand. What is intriguing to us is, given the two potential interpretations, how they are
construed and conceptualized in human mind. In order to obtain deeper insight into the
mental construal of these legendary creatures, we suggest that we should adopt an
experimental approach that examines the interrelation of these fictional creatures to
Chinese classifiers. By means of this investigation, we are able to gain a better picture
of the creatures at issue, which will shed light on the research of creativity and design.

Familiarity or Novelty? If it is the right case that the design of imaginary creatures is
build on real world knowledge, the question that is immediately raised is how the
fictional creatures are construed and understood in the eyes of perceivers. Specifically,
from the perspective of comprehension, it still remains a puzzle as to whether the
invention of legendary and fantasized creatures is profiled with reference to our per-
ception of animals.

We propose that we should explore the imaginary life forms created out of parts of
animals. Invented creatures like these are worthy of investigation for they are
ambiguous between “familiar” and “novel”. They are familiar objects in the sense that
their bodies comprise parts of various common animals. Studies on creativity have
pointed out that the process of design may invoke many strategies. One of the strategies
is combination. Combining different things, as Li and Riedl note, is a great source of
inspiration for gadgets [11]. This can be well illustrated by many mythological crea-
tures. The Pegasus is a horse combined with wings of a bird. A griffin is an eagle plus a
lion. So to speak, the components of these mythical creatures are drawn from
pre-established species. Therefore, it makes sense to say that the physical forms of
these invented objects are a combination of existing animals.

On the other hand, these monstrous creatures are novel and bizarre in the sense of
human cognition. Human beings are able to categorize objects because they know the
attribute structures that are specific to classes and categories [8]. As Garner stresses,
real world entities are perceived to possess high correlational structure [7]. That is,
attributes of real word objects always appear in combination with one another. Given
the complex attributes of feathers, fur, and wings, our encyclopedic knowledge informs
us that wings co-occur with feathers more than with fur [18]. Such an interrelation
helps define an entity in the network of human categorization. In terms of human
categorization, the fictional creatures under discussion comprise body parts that are not
constructed and structured like any other common life forms. Therefore, it is also
reasonable to say that these creatures are odd and bizarre things.

Mythical Creatures and Classifier Cognition. It is crucial to explore the above-
mentioned creatures since their images have a two-fold interpretation. In terms of internal
structure, they are an aggregation of animal parts. By contrast, from a holistic perspective,
they are non-existing, bizarre objects. Before an informed decision can bemade regarding
this issue, empirical evidence is required. Therefore, we aim to inspect the conceptual
status of legendary creatures using an experimental approach. In order to explore this
issue, we focus on illustrations of fictional creatures that are made up of parts of distinct
animals, and probe how they are construed and encoded in the cognitive domain. To this
end, we inspect the choice of Chinese classifiers for them. Chinese classifiers play a
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critical role in the study of human cognition because they serve as a reflex of how the
world is interpreted and profiled in mind. Therefore, the survey as to the classifier
selection for the invented mythological living objects serves to provide a solution to the
puzzle.

2 Literature Review

Although the creation and generation of fictional living entities have been addressed,
how mythical living things are perceived and construed in human mind has scarcely
been discussed. Very luckily, studies have been extensively conducted as to human’s
(in-)/ability to detect emergent structures in visual images. They are crucial to our
discussion for they help us approach our research question. They can be subsumed in
two contrasting views as elucidated below.

Structured Creativity View. In the structured creativity view, when representing
unreal, non-existing entities, human beings bring their knowledge of reality to bear.
Studies such as Ward and Ward and Sifonis point out that the real world knowledge
tends to constrain creativity and imagination [19, 20]. Ward invited college students to
draw aliens from other planets by imagination. They were instructed to be as imagi-
native as possible to design creatures. Most of their creations preserved the main
features of animals found on earth. What is more, when they were required to draw
creatures with feathers, they inclined to add wings and beaks. What these studies
demonstrate is that human beings tended to preserve the co-occurring features of real
creatures even when they were required to design a novel living object.

Akin to the production and generation of fictional creatures, it has been proposed
that human beings evaluate fictional information using real world knowledge [21]. This
view holds that all entities are comprehended by what we have seen, what we have
experienced, and what we have learned. Along this thread of thinking, fictitious
creatures are encoded with reference to our understanding of real life forms. Specifi-
cally, on the assumption that our perception of the world is shaped and structured by
existing knowledge, the mythical creatures under discussion should be conceptualized
as a synthesis of different animal parts.

Unstructured Creativity View. In contrast to the structured creativity view, it has
been claimed that creative thinking reveals spontaneous, unstructured characteristics.
Closely related to this proposal is the notion “chaotic thinking”. Chaotic thinking refers
to the tendency to view the world as a basically unpredictable place that is filled with
complicated relations and meaningful connections [6]. Chaotic thinkers are generally
impulsive, spontaneous, and metaphorical, and they focus their attention on what is
happening in the moment. Their thoughts and actions typically promote creativity that
is original as well as innovative.

Due to the unconstrained nature of creativity, chaotic thinkers are able to detect less
accessible associations and connections, particularly those that cross over conceptual
boundaries. They are experts at divergent thinking, being capable of exploring fasci-
nating possibilities without any plan beforehand [12]. Gibson adds that most chaotic
thinkers do not refute the existence of structure, but prefer to let the structure emerge
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naturally and spontaneously [9]. Well-ordered thinkers, in contrast, are inclined to
reduce complication and complexity and impose structure on things. If human beings
can be freed from the existing knowledge framework, the legendary living things being
discussed should not be regarded as merely a composition of different animal body
parts. Instead, they should be interpreted as brand new objects existing outside human
cognition.

3 Theoretical Basis

Since we aim to examine the classifier selection for mythical creatures, it is necessary
to introduce Chinese classifier systems. We illuminate how classifiers are used with
objects in what follows.

Chinese Classifiers. Chinese speakers always have to pick a classifier when they want
to refer to a number or an amount of something. As illustration, consider (1) and (2) as
follows.

(1) yi ben shu
one CL book
‘one book’

(2) yi qun gou
one MW dog
‘one pack of dogs’

As in (1), the classifier ben is selected for the noun shu ‘book’. In (2), the measure
word qun denotes a pack of animals. Pink notes that each Chinese classifier tends to go
with a class of entities [16]. There are classifiers for people, animals, round things, long
things, tiny things, and so on. However, the association between classifiers and nouns
is not always transparent. They cannot be generalized by rules, and thus must be
memorized. Take the classifier tiao for example. It is often used for long flexible
objects like fish and pants. But it can also be used for shorts and news items, which are
not long and flexible. In Pinker’s view, Chinese speakers store the nouns that go with
each classifier in an associative memory. When Chinese speakers have not memorized
the classifier for an object, they use the classifier for a similar object.

Analogy and Chinese Classifiers. What is of interest to our study is the use of the
classifier zhi. Myers pinpoints that zhi is required for animals [13]. It was first used for
individual birds, showing one bird in a hand. By then, the use of zhi contrasted with
shuang, which showed two birds. Later, the use of zhi was extended to all animals.

In addition to zhi, the use of another classifier ge needs to be addressed as well.
Myers stresses that ge is different from other classifiers. It is used in situations that have
nothing in common but an inability of the speaker to draw on memory or an analogy
with something in memory. In other words, it kicks in when the size and shape of the
object does not fit with any classifier. People use ge when they cannot remember a noun
or cannot remember its classifier. This explains why the combination of ge with a noun
tends to be lower in relatively frequency than those of other classifiers with their nouns.
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These two classifiers are useful to our research since they help us discriminate
whether the legendary beasts in focus are conceived of as a synthesis of animals versus
a novel object.

4 Methodology

We adopted the picture-phrase matching task [15] to examine the selection of classi-
fiers between zhi and ge for the mythical creatures. We collected images of mytho-
logical creatures1, and tested whether subjects preferred the use of the classifier zhi or
the classifier ge for them. Our experimental method is outlined as follows.

4.1 Subjects

Sixteen students from a university in northern Taiwan volunteered to participate in this
survey. They were randomly selected native Chinese speakers, and were naïve as to the
purpose of our study. Three of them were male, and 13 of them were female. Their
average age was 20.4.

4.2 Material

We employed a pencil-and-paper questionnaire survey on 11 images collected from a
webpage online. The webpage contains images of legendary creatures from different
cultures. They are coined by combining body parts of different animals. We excluded
the creatures comprising human bodies since zhi does not denote human beings. One of
the images is shown in Fig. 1.

We devised two conditions for this survey, where subjects were required to report
whether the entity being portrayed went with the “one + classifier” phrases yi zhi and
yi ge respectively. If they considered the classifier (either zhi or ge) to fit with the target
object, they gave a yes-response; otherwise, they gave a no-response. Since it was a
within-subject design, each subject would have to judge images across the two con-
ditions. In other words, they would have to judge 22 items in total, the presentation

Fig. 1. A mythical creature-“Pegasus”

1 The images were obtained online at http://jesteppi.deviantart.com/art/Mythical-Creatures-158221063.
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order of which was randomized. What is worth noting is that no linguistic label for the
creature was provided since we intended to explore the relation of the fictional creature
itself with the classifier.

4.3 Procedures

The survey was executed in a quite classroom. It took approximately 5 to 10 min to
complete the questionnaire. They were instructed to answer the questions by intuition.
Additionally, they were reminded to judge each question independently.

4.4 Results and Discussion

Following up on Baayen [2] and Myers [14], we analyzed the data by the
Mixed-Effects Logistic Regression Model. This model is employed to model binary
outcome variables. In the Mixed-Effects context, we can analyze binary responses
across both subjects and items in a statistical model. Also, since the model cope with
the raw data, not averages across subjects or items, the sample size is defined in terms
of the total number of observations, which can be sufficient for small experiments [14].

With one missing data points, the study yielded 351 observations in total. All the
observations were processed using R [17], the R package lme4 [4], and languageR [1].
In our analysis, we defined the variables of subjects and items as SUBJECT and ITEM.
We used both subjects and items as random effects [3] in order to avoid the
language-as-a-fixed-effect fallacy [5].
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The results showed that the classifier zhi was selected 69 % across all data points.
By contrast, the classifier ge was chosen 31 % across all data points. This means that
the selection of the classifier zhi for the target objects produced an impact with a
significant difference relative to the classifier ge (B = −3.71, SE = 0.39, z = −9.50,
p < .05). The percentages are sketched as in Fig. 2.

Our analysis demonstrated that the classifier zhi was the preferable choice for the
mythical creatures being discussed. Since zhi is a classifier commonly used for animals,
the outcome of our experiment indicated that the mythical creatures were construed
akin to animals. In contrast to zhi, the classifier ge is used when no category exemplar
is accessed or when no specific classifier is available in use. The relatively low per-
centage of choosing ge for the target objects illustrated that they still patterned with
animals in human mind.

5 Conclusion

The finding sheds light on the study of arts creation and design. We suggest that
experimental approaches provide an alternative to evaluate the products of creativity.
As in this study, the picture-phrase matching task demonstrated that a psycholinguistic
experiment gave us a clearer picture of visual images. For future research, we should
use open-answer questions so as to elicit unconstrained responses. By so doing, we can
take a further step to confirm the effect obtained in the current study.
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Abstract. This study aimed to design a literature management tool which can
support the use and management of literature during the entire research project.
In the design process, user requirement of literature management tool is col-
lected through interviews. The functional framework of the tool is proposed
based on the interview results and relevant literature. Function design and
interface design are represented in the prototype, and the prototype is used for
testing usability and user satisfaction. The test results shows subjects’ accep-
tance of the tool. Further development of the tool is discussed.

Keywords: User-centered design � Literature management tool

1 Introduction

Research process can be divided into six stages, namely choosing a topic, literature
research, constructing research framework, data collection, data analysis, writing and
publishing. Literature related information is essential throughout the research process
since researchers need to clarify research topic and build methodology by studying
existing literature. In different stages, literature related activities can be different, and
these activities can be classified as literature acquisition, literature organization, liter-
ature reading and literature retrieval. Currently there are reference management tools,
readers and note-taking tools which can support research work. However, most of these
tools can only support one or two stages of research process. The objective of this
research is to design a literature management tool (denote with “Tool”) to provide users
with help and convenient operation as far as possible in the stages of research process
which literatures are involved. Hence, the function of Tool is constructed based on
research process, and aimed to support literature related activities in one tool.

2 Literature Review

Existing studies regarding personal knowledge management provide implications for
functional design of Tool. The implications include the following:

• Personal knowledge management tool should provide task space which is related to
the research topic: if a research project is considered as task, the information space
which includes all task-related information will become a task space [1].

• It is necessary to establish a tasked-focused set of files to facilitate management of
these files [2]. Some researchers believed that the personal file management systems
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should simulate the file management in the physical environment, in which
task-related paper documents are put together to form an overview of the task, and
the placement of paper documents can reveal the importance and progress of the
task [2].

• Research information management systems should be able to support knowledge
management activities, and establish an organized, searchable and editable
knowledge base. Using different directories for the files can make information
retrieval easier. Different directories give the file multiple attributes [3].

• Name of files should be meaningful, concise and be able to allow users to identify
content of files [4].

• Folders which contain project-related file can serve as a reminder and plan [7].
Folder can be regarded as a tool for classification.

• Screen reading tool should allow user to annotate on the file, but the annotations
will be stored separately, provide various telegraphic annotations such as highlights
and underlines, make sure that annotating will not influence reading [5].

3 User Requirement Gathering

3.1 Method

Research forms an important part of daily life of college teachers, postgraduates and
research assistants. Therefore, they are regarded as potential users of Tool. Face-to-face
interviews were conducted. There are fifteen interviewees attending the interview. All
the subjects are from department of Industrial Engineering, Tsinghua University. Five of
the interviewees are teachers, and they all have engaged in research work for more than
seven years. There are nine postgraduates participating in the interview, which all have
published their research results in journals or conference. One research assistant attended
the interview, and she has been doing research for five years. All these interviewees have
research experience. They are familiar with research process, and they need to read a lot
of literatures in their work. Therefore, they are the target subjects of the interviews.

They were asked a few questions in the interviews, including:

• Methods and tools that interviewees used for literature management, such as how
they categorize and retrieve literature, how they read and annotate literature, and
how they use literature information.

• Problem regarding literature management that interviewees encountered in research
process.

• Interviewees’ requirement of an ideal literature management tool.

3.2 Results

Methods of Literature Management. Interviewees described their three-step research
process: problem clarification, problem solving and results interpretation. Their
research process and relevant activities are summarized in Table 1.
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Some interviewees built their own ways to organize literature systematically. One PhD
candidate renamed literature using “Author-Year-Journal-Title” format. Interviewees
are willing to rename literature because a unified format can facilitate later retrieval and
provides important literature information.

Different interviewees used different ways to classify literature. Project, research
themes and time are their major criteria to categorize literature. When a literature is
related to several categories, interviewees will put the file or shortcut in different
folders.

When reading on screen, all interviewees annotate the text. One PhD candidate uses
a rigorous method to annotate. He uses yellow highlight to mark important points,
green underline to mark definitions, red underline to mark conclusions, and purple
underline to mark important references. Visual cues may be useful to help user recall
the context and meaning of the annotations. Most of interviewees organize important
annotations in separate editable file.

Tools of Literature Management. There are ten interviewees using EndNote. They
use it to insert citations and bibliography, and they are not satisfied some functions of

Table 1. Literature-related activities

Research process Literature related
activities

Activity description

Clarify problems and target
(choosing topic and searching
relevant literature)

Search literatures Search via web-browser
Collect literatures 14 interviewees download

manually
1 interviewees download via
literature management tool
(Zotero)

Organize literatures Organize literatures by using
folders

Organize literatures in
literature management tool

Read literatures Annotate
Take notes in separate file

Solve problems (construct research
framework, data collection, data
analysis)

Find literatures they
already read for
reference

Scan in the folder
Search in the folder
Search on the internet again

Search new literature
to support the
result

Search via web-browser

Report the result (writing &
publishing)

Find literatures they
already read for
reference

Read notes
Insert citations and
bibliography

Use literature management
tools

Insert manually
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EndNote, such as notes, inconvenient reading PDF in the tool and search. One teacher
uses Zotero in the Windows platform to download literatures classify literatures. She
uses Sente in Mac client to annotate literature, and she likes the function that the
annotations can be quoted and copied into documents easily.

Calls for Innovative Function. Interviewer proposed some imaginary functions and
discussed with interviewees. They thought unified interface, using tags to management
literature, picking out annotations automatically, setting reading status and setting
interlinks between literatures and notes were good.

Interviewees also talked about their own requirement of an ideal literature man-
agement tool, including:

• View or edit literature relationship in the tool.
• Tool should provide introduction pages of every category, the introduction pages

include description of the category and literatures related to the category.
• Customize bibliography format easily.
• Share is necessary.

4 Functional Framework

4.1 Literature Acquisition

In the stage of literature searching and downloading, user can use Tool to complete the
following operations:

• Download literatures by using web-browser add-on.
• Import PDF files from local disk. Tool will automatically read and record the

literature information, including references.
• Edit literature information.
• Search references. References of the literature will be read and presented as a list,

users can select the reference which they want to know more and search the selected
reference by simply clicking the search button.

4.2 Literature Organization

After importing literature information and downloading PDF files, researchers usually
need to organize and manage PDF files for convenient search and use. Tool can help
users manage their literature as follows:

• Set PDF file rename formats. Tool can read metadata of the literature, such as title,
author, publication time and journal. When importing literature information and
download full text for the first time, Tool will pop up a window in which user can
choose rename format of the PDF file from several formats offered by the tool, such
as “Author-Title-Publication time”, and user can also customize rename format.

• Use tags to classify literatures. Tags are divided into three categories: theme, pro-
jects and research methods. Tags are personalized literature information. Users can
edit or add tags to literatures when viewing literature information.
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• Manage tags. When creating a tag, users can write a description for the tag. Tags
can be created, merged and moved. In the page of tags management, users can add
associated literatures to the tag as a batch.

• Synchronize personal library on different devices.

4.3 Literature Reading

In the process of literature reading, Tool will provide several features to ensure a
convenient and pleasant reading experience:

• Set reading status and degree of importance. There will be visual cues of read status
on the list of literatures. That is, unread literatures are marked in bold, read literature
are displayed by using normal font, and green color will fill half of the grid of
literature title to indicate reading unfinished (see Fig. 1). When opening
reading-unfinished literature, Tool will ask whether to continue the reading.

• Provide a variety of annotation formats and annotations can be easily picked out.
The tool has its own PDF viewer, which offers a variety of annotation formats,
including different color highlight and underline. User can customize the meaning
of the annotation formats. For example, when a sentence is marked as definition, the
sentence will be picked out as annotation and classified as definition.

• Provide function of literature summary editing.
• Take notes. The notes can be independent of literature. And the notes can be

classified by using tags, and be associated with several literatures.

4.4 Literature Retrieval

• Filter literature. Literature information such as title, author, journal, publication
time, read status and importance, can be used as filter, which can facilitate nar-
rowing the search range, and user can read a specific range of literature optionally.

• Search literatures. The tool provides two search methods: quick search and
advanced search. Quick search is keyword search. When using advanced search,
user can input or select several search criteria, including metadata of literature, and
personalized literature information, such as tags.

4.5 Facilitate Writing

The tool also provides functions to support writing:

• Export annotations and notes. Annotations and notes can be exported as the form of
a PDF or editable documents. Users can export annotations of a single literature,
and can also export annotations of literatures classified by tags.

• Establish outline for writing. User can create outline in the tool before writing, and
add knowledge items (such as literature, annotations and notes) to the points in the
outline. Outline can be exported to facilitate writing.

• Provide add-on of text editor to generate references.
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4.6 View Relationship Between Literatures

The tool will calculated the relationships between literatures based on literature
information, user’s reading status and use of literatures, and the tool will graphically
demonstrate the relationships. It will help users to see literature relationship clearer.

5 Interface Design

There are four modules of the tool, library, tags, notes and writing, and literature
relationships. Tabs are used to present these modules. The high-fidelity prototype is
developed using VB.NET.

5.1 Library

The library module is shown as Fig. 1. The left column displays classifications of
literatures. When users select a kind of category in the left column, the middle column
will show a list of literature related to the category. Users can use filters presented in the
middle column to narrow the literature range. After selecting a literature in the middle
column, the literature information will appear in the right column. The right column is
the edit area. There are three function modules, namely literature information, refer-
ences and annotations. In literature information module, user can view and edit liter-
ature information, type in tags for article, and open PDF viewer to read the full text.
User can edit and search references in the reference module. The annotation module is
used for managing and exporting annotations.

Fig. 1. Library
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5.2 Tags

Figure 2 shows the tags module. Tags are displayed in the form of tree structure in the
left column. The right column is the area for viewing and editing. There are two
modules in the right column, overview and add reference to tag.

When user selects a tag in the left column, the overview module will show the
description of the tag, the literatures and sub-tags included in the tag, and notes marked
by the tag. User can export the annotations and notes included in the tag.

In Add reference to tag module, user can search literatures first, then select the
target literatures. As a result, the selected literatures will be added to the selected tag.

5.3 Notes and Writing

Notes and Writing module is used for managing outlines and notes. The outlines and
notes are presented in the form of tree structure in the left column. There are three
modules in the edit area (i.e. the right column), overview, edit and create new outline.

When selecting an outline in the left column, user can view and edit description of
the outline, and view content of the outline, including points and knowledge items
related to the outline. Outline can be exported.

In Edit module, the outline is presented in the form of mind map. User can rename,
add and remove points. If users want to add a knowledge item to a point, they can
simply drag the knowledge item from the right column to the appropriate position. User
can add points by clicking button or pressing hotkeys (Fig. 3).

5.4 Literature Relationship

User can see the literature relationship in the literature relationship module. The tool
provides five literature relationships, namely reference, co-author, time axis, project

Fig. 2. Tags
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and literature similarity. For example, Project Module shows the relationship between
the points of outline and literatures (Fig. 4).

6 High-Fidelity Prototype Test

6.1 Test Design

There are two prototype tests. Low-fidelity prototype is designed on the platform of
Microsoft Visio 2010, and prototype test is conducted to figure out problem of usability

Fig. 3. Notes and writing

Fig. 4. Literature relationship
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and interface design. Five postgraduates from Tsinghua University attended the test.
Improvements of interface design and functional design are made on high-fidelity
prototype. Another prototype test has done on this prototype to investigate user’s
acceptance of Tool. There are eleven subjects attending the high-fidelity prototype test.
All the subjects are postgraduates from Tsinghua University.

In high-fidelity prototype test, scenario tasks, questionnaires and interviews are
used to collect data. The tasks include the following:

• Task 1: import PDF files. This shows how to create library by using Tool.
• Task 2: view literature information. In the task, participants will view and edit

literature information, mark and summarize when reading full text, search a specific
reference, and export annotations. The new features shown in the task are: using
tags to classify literatures, picking out and exporting annotations, and setting read
status.

• Task 3: search literature by using advanced search.
• Task 4: view Tags module. Participants will experience classification method of

using tags by viewing, merging and creating tags, and exporting annotation and
notes included in the tags.

• Task 5: view outlines. Notes and Writing module is involved in this task. Partici-
pants will see how Tool contributes to writing through editing and exporting out-
lines, and creating a new outline.

• Task 6: view literature relationship.

These tasks covered most of literature-related activities, and also shown new features.
When participants completed a task, they were asked the reason why they made
mistakes in the tasks, and their opinion about functions involved in the task. After all
tasks were completed, participants filled in Post-Study System Usability Questionnaire
(PSSUQ) [6] to assess user satisfaction. A short interview was conducted to collect
participants’ subjective evaluation of the tool. User behavior was recorded during the
test. Completion time and number of mistakes were calculated to assess task
performance.

6.2 Results

Participants were asked to explain their process of decision making for the wrong
actions when completing tasks. Their explanations suggest that they made mistakes
because of the limitation of the prototype. There should be several ways to complete
tasks, but the prototype provides only one way that user can get feedback.

In PSSUQ, Question 1 to Question 8 test the Systems Usefulness, Question 10 to
Question 15 suggest the Information Quality, and Question 16 to Question 19 indicate
the Interface Quality [6]. Question 9 is not included since prototype did not show error
recovery function. These questions are used to assess system usability satisfaction.
Figure 5 suggests that the average scores of interface quality are higher, and average
score of Question 18 (“This system has all the functions and capabilities I expect it to
have.” [6]) is the highest. This will indicate that, Tool designed from the perspective of
research workflow, and it can meet users’ requirements of literature management.
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The average scores of information quality are relatively lower. Some participants
thought that some expressions in the tool are confusing, so it is not easy to find the
information they want.

According to interview, methods and functions presented in task 1, task 2, task 4
and task 5 gain high degree of acceptance, and the function of exporting annotations
and outlines is popular. The usability of library module, tags module and notes and
writing module get positive feedback. The function shown in task 6 is a new, so the
subjects are not sure whether they have the requirement of viewing literature
relationships.

6.3 Improvement of Prototype

High-fidelity prototype has demonstrated complete functions and interfaces of Tool,
and the design of functions and interface has been recognized through usability test.
However, subjects thought the tool is complicated when they use it for the first time. To
help user adapt to the interface quickly and get information they want timely,
improvements should be made in the perspective of guidance and information
presentation:

• When the cursor is moved into edit areas, Tool should remind users by changing the
color of edit areas.

• Provide shortcuts to switch between pages easily.
• For some special expressions, the tool should provide clear explanation in the

tutorial, and use bubble tips in the tool.
• Tutorial should be attractive, clearly and easy to understand. The distinctive

functions and key operation methods should be shown in the tutorial.

Fig. 5. Comparison scores of systems usefulness, information and interface quality
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7 Conclusion

The User Centered Design approach is used in this research, and the potential users are
involved in every stage of Tool development. The functional framework is built based
on literature review and requirement analysis.

The highlights of this research are listed as follows:

• Design Tool from the perspective of the whole research process. Tool can support
most literature-related activities in the research process.

• Propose some distinctive functions, such as picking out annotations automatically,
exporting annotations and outlines, tags management, literature relationships, and
creating outline in the form of mind map.

The ultimate goal of the research is to develop a usable literature management tool.
And it will be desirable if Tool can bring users good experience when they manage and
use their literatures.
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Abstract. This study intends to exam Clive Bell’s theory of significant form.
For Bell, a painting could not be a work of art if line and color were used to
recount anecdotes, express ideas, and indicate the lifestyle of an age. In his
influential book Art, Bell claimed that William Powell Frith’s famous narrative
painting The Railway Station was not a work of art. This paper used Frith’s
painting as the subject to explore whether viewers’ aesthetic responses to a
narrative painting would be affected by their perceptive awareness of image.
Statistical data showed that, contrary to Bell’s criticism, the artistic value of the
work was confirmed by viewers’ responses, demonstrating that he underesti-
mated the attractiveness of representational painting. The results of this study
partly supported Bell’s argument. Comparing with artist’s achievement of
realistic representation, the viewers were indeed unmoved by the effects of idea
communication and emotional expression in the painting. No significant asso-
ciation was found between viewers’ perceptive awareness and their aesthetic
judgments, suggesting that visual attraction could be more critical than cognitive
information for viewers’ aesthetic responses to a work of art.

Keywords: Emotion � Perception � Aesthetics response

1 Introduction

Located in London, Paddington Station was built in 1838 and started to operate in
1845, seven years earlier than that of King’s Cross Station which featured in
J. K. Rowling’s famous novel of Harry Potter. Paddington Station was reconstructed as
an underground station complex after 1863 and became the terminus of central London
railway.

As shown in Fig. 1, the painting entitled The Railway Station was created by a
British genre painter William Powell Frith (1819-1909). The work was completed in
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1862, 101 inch long and 46 inch wide. Through a Victorian scene of 19th century
Paddington Station, the artist depicted a virtual reality of lifestyle in London after the
industrial revolution. Most viewers would agree that this painting is a work of art.
However, in his influential book Art, the famous British aesthetician and art critic Clive
Bell (1881–1964) proclaimed that Frith’s The Railway Station is not a work of art [1].

One of the most important issues raised by Bell was the difference of artistic
significance evoked by emotion and perception. Bell believed that the aesthetic value of
a work of art derived from viewers’ emotional pleasure derived instinctively when
gazing at the abstract elements of its composition. He argued that if forms and the
relations of forms are employed to achieve the purpose of suggesting emotion and
conveying ideas, they are created for visual perception rather than aesthetic emotion
[1].

In this study we intend to examine Bell’s theory of significant form. Using the
image of Frith’s The Railway Station as the study object, we attempted to explore
whether viewers’ aesthetic responses to a narrative painting would affected by their
perceptive awareness of image.

The purpose of this study was to construct an accessible criticism model of art
appreciation. An aesthetic paragon connected to mental function was addressed based
on viewers’ response to different level of perceptive awareness. The output of the study
was expected to enhance aesthetic literacy of the public.

2 Literature Review

Before the sixteenth century, the concept that art imitates nature underlay representa-
tional theory. Even in the eighteenth century, Immanuel Kant still claimed that art can
only be called beautiful if we are aware that it is art and yet it looks to us like nature [2].
However, the invention of photography resulted in a revolutionary development.

Fig. 1. The Railway Station, W. P. Frith, 1862, Royal Holloway College, Surrey, UK
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Now that the machine could easily imitate reality in nature even better than humans
could, what was the value of a representational painting? In his theory of significant
form, Clive Bell rejected representation as the essence of art. He praised primitive art
for its absence of representation and description.

From a psychological point of view, human perception is significantly effected by
emotion. In a study on the impact of emotion on perception, Zeelenberg, Wagen-
makers, & Rotteveel claimed that emotionally significant stimuli were better identified
than neutral stimuli [10]. Weierich and Barrett in their article discussing visual attention
also suggested that the affective value would enhance visual sensitivity [9]. The con-
clusion that emotional content of the pictures effected perceptual encoding of outer
stimuli could be drawn from the results of many experiments [8]. However, Bell
suggested that aesthetic emotion derived from pure sensational stimuli but not cogni-
tive awareness of a work of art.

According to Bell, human aesthetic experience derives from a particular compo-
sition of lines, colors, and forms. He claimed that in each masterpiece, lines and color
combined in a particular way, certain forms and relations of forms, stir our aesthetic
emotion. These relations and combinations of lines and colors, these aesthetically
moving forms, Bell called “Signification Form” [1]. For Bell, a painting could not be a
work of art if line and color are used to recount anecdotes, express ideas, and indicate
the lifestyle of an age. Accordingly, Bell claimed that William Powell Frith’s painting
The Railway Station is not a work of art.

Frith specialized in genre subjects and narrative panorama. The painting repre-
sented a lively scene of London Paddington station. Every detail on the canvas was an
imitation of the real world. The engine of the locomotive was drawn based on a
photograph. The structural elements such as pillars, arches, and girders, which occu-
pying almost the entire upper half of the canvas, still looks the same after one and a half
century. The most dramatic effect of the painting is nearly a hundred figures separating
on the lower part of the canvas in which the artist set up several scenarios happening in
different groups of people. In an age without motion picture this painting represented a
marvelous pictorial spectacle. However, according to Bell, this work is merely an
interesting and amusing historical document. He argued that line and color in this
painting are used to recount anecdotes, suggest ideas, and indicate the manners and
customs of an age; they are not used to provoke aesthetic emotion [1].

It is interesting that the same comment of “historical document” was employed by
another art critic to argue that Frith’s painting became one of the most important
contemporary works of art. In a biographical and critical essay written in 1978,
Aubrey Noakes used “Extraordinary Victorian Painter” as the title, highly recom-
mended Frith’s The Railway Station. Noakes claimed that the artist accurately rep-
resented the fashion of in the 1860s. He argued that the artistic value of this painting
derived from its documentary significance through which social historians were
inspired over a century [6].

Bell’s notion sustained the theory of several modern art movements, including
abstractionism and minimalism. Noël Carroll argued that Bell intended to exclude
photography from the art world because he was writing in the shadow of this new
technology [3]. Bell foresaw the challenge of photography. His theory of significant
form influenced art creation, and as an influential art critic his theory influence major
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museum collections in Britain, France, and the United States in the early twentieth
century. By the end of the 20th century, the development of computer technology
enabled artists to master more powerful media and to create visual images that look
real. Once again, Bell’s argument about significant form inspires us to reconsider the
value of representative paintings.

3 Methodology

3.1 Research Instrument

In order to examine whether viewers’ aesthetic responses to a narrative painting would
be effected by their perceptive awareness of the image, a questionnaire was developed
to obtain participants’ aesthetic response after completing their appreciation of the
work.

Participants were divided into two groups. An interpretation of the work was
introduced in detail to the experimental group. In contrast, participants in the control
group were not offered any information about the work before answering the
questionnaire.

3.2 Framework of the Study

Participants’ educational background and their awareness of the creation motifs of the
painting were used as independent variables. An aesthetic judgment connecting to
mental function was examined based on viewers’ response to different levels of per-
ceptive awareness. A framework for the research design is shown in Fig. 2.

Educational background was divided into three categories of (1) Fine arts major,
(2) Design major, and (3) Others. Perceptive awareness included three levels of
(1) Unfamiliar, (2) Neutral, and (3) Familiar. There are two sets of dependent variables.

Fig. 2. Framework of the research design
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The first is a multi-choice question about how the painting attracted the viewer
including six categorical items: (1) Integrated and compact composition, (2) Detailed
and fluid contours, (3) Vivid and vigorous colors, (4) Lively figures and scenery,
(5) Clear idea communication, and (6) Abundant emotional expression. The second is a
group of questions using the format of 5 points Likert scales to examine participants’
criticism of the painting:

(1) This is a work with high artistic value.
(2) This work is more like a historical document.
(3) This work demonstrates the zeitgeist of artist’s time.
(4) This work rigidly adheres to the skill of realistic depiction.
(5) This work seems to narrate an interesting story.
(6) The visual expression is better than content narration in this work.
(7) Taken as a whole, I highly appreciate this work.

4 Data Analysis

The study completed 119 effective questionnaires, covering three different educational
backgrounds (Fine arts major 28, Design major 40, and Others 51) and three diverse
levels of perceptive awareness (Unfamiliar 33, Neutral 43, and Familiar 43). The
significant outcomes and discoveries are as below.

4.1 Descriptive Statistics

Descriptive statistics of mean score and standard deviation were used in this study to
demonstrate participants’ criticisms evaluated by 5 points Likert scales.

Table 1 shows that the mean scores of questions “This is a work with high artistic
value” and “Taken as a whole, I highly appreciate this work” were significantly greater
than the assumed mean of 3, suggesting participants’ positive attitudes toward this
panting. Among all items, the question “This work demonstrates the zeitgeist of artist’s
time” got the best rates, the question “This work adheres to the skill of realistic
depiction” obtained the lowest score.

Table 1. Mean scores and standard deviation of participants’ evaluation of the painting

Items Mean SD

1.This is a work with high artistic value 3.82 .747
2.This work is more like a historical document 3.73 .972
3.This work demonstrates the zeitgeist of artist’s time 4.17 .847
4.This work adheres to the skill of realistic depiction 2.86 .945
5.This work seems to narrate an interesting story 3.75 1.043
6.The visual expression is better than content narration 3.46 1.080
7.Taken as a whole, I highly appreciate this work 3.87 .853
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4.2 Chi-Square Test and Correspondence Analysis

Chi-square test was manipulated in this study to examine the association between two
independent variables and the categorical dependent variable of aesthetic judgments.

Table 2 shows that two sets of Chi-square score were less than the critical values,
suggesting that participants’ educational background and perceptive awareness of the
painting did not result in significant differences in their aesthetic judgments. Most of
the participants selected item 4 “Lively figures and scenery”. The second was item 1
“Integrated and compact composition”. The final was “Detailed and fluid contours”.

A technique of correspondence analysis was employed in this study to identify
systematic relations between two sets of categorical variables. Through
two-dimensional graphics, the data demonstrated how participants’ aesthetic responses
to the painting were related to their educational backgrounds and their cognitive
awareness of the painting.

Figure 3 shows that as regards the attractiveness of the painting, participants of fine
arts major distinctly put their focus on detailed and fluid contours and clear idea
communication. Participants of design major stressed the significance of integrated and
compact composition and abundant emotional expression. Non-art and non-design
major participants preferred vivid and vigorous colors and lively figures and scenery.

Figure 4 suggests that the participants who are unfamiliar with the painting drew
their attention to colors and emotional expression. The participants well acquainted
with the painting preferred lively figures and scenery. The participants who knew a
little about the painting tended to give weight to composition, contours, and idea
communication.

Table 2. Chi-square tests for aesthetic judgments by educational background and perceptive
awareness.

1 2 3 4 5 6 X2 (df)

Fine art major 6 3 2 11 4 2 12.57
(10)21.4 % 10.7 % 7.1 % 39.3 % 14.3 % 7.1 %

Design major 9 2 4 20 1 4
22.5 % 5.0 % 10.0 % 50.0 % 2.5 % 10.0 %

Other major 5 1 11 26 4 4
9.8 % 2.0 % 21.6 % 51.0 % 7.8 % 7.8 %

Unfamiliar 7 1 6 15 0 4 7.60
(10)21.2 % 3.0 % 18.2 % 45.5 % .0 % 12.1 %

Neutral 8 3 6 18 5 3
18.6 % 7.0 % 14.0 % 41.9 % 11.6 % 7.0 %

Familiar 5 2 5 24 4 3
11.6 % 4.7 % 11.6 % 55.8 % 9.3 % 7.0 %

Total 20 6 17 57 9 10 119
16.8 % 5.0 % 14.3 % 47.9 % 7.6 % 8.4 % 100.0 %
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4.3 Analysis of Variance

An analysis of variance (ANOVA) was conducted to explore how participants’ criti-
cism were effected by independent variables of educational background and conceptive
awareness of the work.

Table 3 shows that the mean scores for “This is a work with high artistic value” and
“Taken as a whole, I highly appreciate this work” demonstrated significant variance
due to educational background differences. Results of Scheffe’s post hoc analysis
suggested that in these two questions, scores of fine arts and design major participants
were significantly less than that of other majors.

Table 4 shows that participants’ perceptive awareness of the work did not result in
significant differences in their criticisms.

Fig. 3. The relation between educational backgrounds and aesthetic responses

Fig. 4. The relation between cognitive awareness and aesthetic responses
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4.4 Correlation Analysis

Correlation coefficients were calculated in this study to examine the relationship
between every pair of items of participants’ criticism. Table 5 shows that the score of
“this is a work with high artistic value” is significantly correlated with that of “this
work demonstrates the zeitgeist of artist’s time” and “taken as a whole, I highly
appreciate this work”. The correlation between the score of “this work is more like a
historical document” and “this work rigidly adheres to the skill of realistic depiction” is
significant. Participant’s responses to “this work seems to narrate an interesting story”
and “taken as a whole, I highly appreciate this work” are also significantly correlated.

Table 3. Analysis of variance for criticisms by educational background

Items F M Scheffe’s
post hocFA D O

1.This is a work with high artistic value 7.13** 3.64 3.58 4.10 O>FA, O>D
2.This work is more like a historical
document

1.83 4.04 3.63 3.65

3.This work demonstrates the zeitgeist
of artist’s time

.74 4.00 4.20 4.24

4.This work adheres to the skill of
realistic depiction

.45 2.96 2.90 2.76

5.This work seems to narrate an
interesting story

.27 3.82 3.80 3.67

6.The visual expression is better than
content narration

.04 3.43 3.50 3.45

7.Taken as a whole, I highly appreciate
this work

5.61* 3.64 3.65 4.16 O>FA, O>D

*p<.05, **p<.01, FA: Fine Arts Major, D: Design Major, O: Others

Table 4. Analysis of variance for criticisms by perceptive awareness

Works F M Scheffe’s
post hocU N F

1.This is a work with high artistic value .29 3.79 3.88 3.77
2.This work is more like a historical
document

.43 3.61 3.81 3.74

3.This work demonstrates the zeitgeist of
artist’s time

2.92 3.94 4.40 4.12

4.This work adheres to the skill of realistic
depiction

1.57 2.64 3.02 2.86

5.This work seems to narrate an
interesting story

1.70 3.67 3.58 3.98

6.The visual expression is better than
content narration

1.90 3.58 3.63 3.21

7.Taken as a whole, I highly appreciate
this work

.87 3.82 3.77 4.00

U: Unfamiliar, N: Neutral, F: Familiar
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5 Findings and Discussion

This study attempted to explore whether viewers’ aesthetic responses to a narrative
painting would be effected by their perceptive awareness of the work. Based on sta-
tistical analysis of data, some important findings are discussed below.

5.1 Regarding the Attractiveness of the Painting

In responses to the question about the attractiveness of the painting, most of the viewers
selected “lively figures and scenery” and “integrated and compact composition”.
According to Bell, human aesthetic experience derives from a particular composition of
lines, colors, and forms. He rejected representation as the essence of art. From this
point of view, Bell underestimated the attractiveness of representational painting.

To Bell, line and color in Frith’s The Railway Station were used to recount
anecdotes, suggest ideas, and indicate the manners and customs of an age; they are not
used to provoke aesthetic emotion. The results of this study partly supported Bell’s
argument. Compared with the artist’s achievement of realistic representation, the
viewers were indeed cared less about the effects of idea communication and emotional
expression in the painting.

5.2 Regarding Viewers’ Criticisms on the Painting

Seven questions were conceived by using 5 points Likert scales to explore participants’
aesthetic judgments on the painting. Statistical data showed that, contrary to Bell’s
criticism, the artistic value of the work was highly confirmed. Participants also express
their appreciation to this panting. Among all questions, the comment “This work
demonstrates the zeitgeist of artist’s time” got the best rates and this judgment was
significantly correlated with the artistic value of the work. The feature of story narration
was also significantly correlated with participants’ appreciation of the work.

In summary, the viewers accepted Frith’s work as a historical document and nar-
rating an interesting story. Though the visual expression could be better than content
narration in this work, they opposed the idea that this work rigidly adhered to the skill

Table 5 Correlation Matrix for Seven Items of Criticism

1 2 3 4 5 6 7

1 –

2 −.162 –

3 .277** −.027 –

4 −.110 .245** −.033
5 .092 −.151 −.019 −.072 –

6 −.019 −.018 −.021 .132 −.061 –

7 .359** .007 .020 −.077 .247** −.015 –

**p<.01
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of realistic depiction. Bell’s theory was not sustained by participants’ criticisms of the
painting.

5.3 Regarding the Influence of Viewers’ Perceptive Awareness
of the Painting

The results of both Chi-square or ANOVA showed that there was no significant
association between viewers’ perceptive awareness and aesthetic judgments, suggest-
ing that visual attraction could be more critical than cognitive information for viewers’
aesthetic responses to a work of art.

The outcome of further correspondence analysis suggested that the participants who
are unfamiliar with the painting drew their attention to colors and emotional expression.
The participants well acquainted with the painting preferred lively figures and scenery.
To provide the viewers with prior knowledge of the work would influence their attitude
toward the arts.

5.4 Regarding the Influence of Viewers’ Educational Background

When rating artistic value of the painting and participants’ appreciation of the work,
educational background was a critical factor resulting in significant differences. It is
understandable that participants of fine arts major and design major had higher standard
of than participants of other majors. However, there were no significant differences
within three groups of participants in response to the other five questions about
qualitative descriptions of the painting.

6 Conclusions

This study intended to examine Bell’s theory of significant form. He rejected repre-
sentation as the essence of art. According to Bell, all systems of aesthetics must be
based on personal experience of a peculiar emotion. Thus, aesthetic experience is not
cognitive and not a judgment involving objective concepts. Bell proposed that there
must be some qualities which are the essence of art. He believed that significant form is
exactly that essence to evoke viewers’ aesthetic emotion and without which an object
cannot really be regarded as a work of art.

When Bell explicitly pointed out that Frith’s The Railway Station is not a work of
art, he attempted to convince us the skills applied in this painting were used to recite
anecdotes, suggest ideas, and indicate the lifestyle of an age, they were not used to
provoke aesthetic emotion. However, the result of this study showed that the viewers
appreciated artist’s representational style of painting. We may conclude from this study
that people did get aesthetic emotion from the significant form of this painting, but they
also enjoyed the pleasure derived from perceptive awareness of the work.

Did we amplify an artist’s achievement? After all, the original motive for Frith was
commercial appeal. Andy Warhol, the hottest American Pop artist, claimed that “Why
do people think artists are special? It’s just another job”. [7] In fact, Frith had been
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enjoying considerable popularity as a narrative painter in the Victorian age. The
Railway Station was commissioned by Louis Victor Flatow, an art dealer and financier,
who invested £4,500 in this deal. It took Frith two years to complete the work. The
commission was described as an entirely new departure according to the press at that
time. Flatow’s accurate judgment on art market was manifested by the grand total of
£30,000 income after the exhibition [6].

The artistic value of Frith’s painting was not recognized by Bell. Ironically, the
public love this painting no matter whether in Victorian times or nowadays. The
audiences were deeply attracted by artist’s way of narration and his delicate repre-
sentation of the manners and customs of an age. Today, this skill can be easily replaced
by the functions of a camera. Carroll was right when he argued that Bell intended to
exclude photography from the realm of the arts. Bell never denied his intention of
fighting against narrative paintings. He believed that this sort of works would be spared
because of the development of photography and motion picture [2].

Though Bell confessed that “the representative element in a work of art may or may
not be harmful; always it is irrelevant,” nevertheless, he insisted that “to appreciate a
work of art we need bring with us nothing from life, no knowledge of its ideas and
affairs”. [2] The result of this study shows that many people were profoundly moved by
this painting because it demonstrates the zeitgeist of artist’s time. This is a perceptive
interest to the work. We would like to argue that whether or not a painting is a work of
art is no more the critical issue. In his On the Genealogy of Morals, Nietzsche quoted
from Stendhal, claimed that Beautiful is a promise of happiness [5]. People lined up
and paid to see Frith’s exhibition. They involved themselves in an art event and got
enjoyment from a narrative painting, and that might be the answer.
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Abstract. Thanks to the development of the media and internet, American
mass culture has been spread worldwide. Above all, Disney animation is one of
the most successful in its industry. However, the success of the Disney Cor-
poration appears not only due to the prosperity of the company but also the wide
dissemination of American mass culture. While our children are watching their
films they are learning the American culture and values at the same time, which
will shape their ways of thinking and habits of consumption in future. This is the
most important criticism of the “culture industry” from the Frankfort School.
Even though Disney animations were classified as mass culture, the themes
which have been used in Disney animations often contain numerous elements of
western traditional culture and arts: when audiences watch these cartoons, those
elements are also beginning to be implanted in their mind. In this study I intend
to analyze how Disney animation uses elite culture to enhance the quality of
their films, and how elite culture can be introduced to the world through an
approach free of ambiguity. Most importantly, I attempt to explore how the
successful experience of Disney could transfer to Taiwanese animation industry.

Keywords: Mass culture � Elite culture � Disney � Culture industry � The
Frankfort School � Taiwan animation industry

1 Introduction

What is “culture industry”? The term “culture industry” first appeared in “Dialectic of
Enlightenment” by Max Horkheimer and Theodor W. Adorndorno, which is widely
considered the most important book of The Frankfort School. The term ‘Culture
industry’ refers to the fact that cultural artifacts have been produced through industrial
methods, and eventually cause the deception effect toward consumers. The standards
that determine the production of artworks and cultural activities are no longer the
inspirations of artists but the the logic of industrial technology. The consequences of
culture industry would be a trend towards standardization, with entrepreneurs small
differences on each products to create the illusion of personalization which would
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increase the willingness to purchase amongst consumers. Yet, the result of culture
industry was the birth of mass culture. “Mass culture” refer to the new term of cultural
performance in industrial society from the 20th century. It’s most famous features are 1.
consumerism 2. reproduction. In the point of view of The Frankfort School’s scholars,
the needs that we are purchasing to satisfy these days are actually not our real needs but
the one that been created by capitalism. This is the reason why they tend to use the term
“culture industry” instead of “mass culture”, in “Dialektik der Aufklarung: Philo-
sophische Fragmente” they claimed that the word “ mass culture” would mislead the
public. The phrase “mass culture” implies grassroots origin but, it actually controls and
shapes the needs as well as ideology of the audience [1, 7].

However, are mass culture and culture industry the only cause of negative effects?
W. Benjamin, a scholar of The Frankfort School, held a different point of view. In
Benjamin’s opinion, art is variable, and can be changed into distinct terms in different
times and environments. In the industrial era, the ceremonial value of arts has been
gradually replaced by its commercial or exhibited value, which also means the aura of
art has disappeared. Yet, due to the development of camera and video, each photo or
film can be reproduced, and each copy will identical to the original: in this case, is the
aura still a necessarily element of arts? Furthermore, the ready availability of copies
allows master pieces to be spread worldwide, giving more chances for the public to
approach the classical or elite culture. Under this approach, does mass culture and
culture industry still only lead into negative effect? [9].

2 Literatures Review

2.1 Mass and Elite Culture Elements in Disney Animations

Through the development of the media and internet, American mass culture is spread
worldwide. Above all, Disney animation is the most successful enterprise (Fig. 1).

Fig. 1. The willing of audiences to rewatch the Little mermaid after knowing Repenting
Magdalene was in the film.
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Thanks to the development of the media and internet, American mass culture has
been spread worldwide. Above all, Disney animation is one of the most successful in
its industry. However, the success of the Disney Corporation appears not only due to
the prosperity of the company but also the wide dissemination of American mass
culture. Most children nowadays are familiar with the big-eared black mouse who
wears red shorts and yellow shoes and talks with abnormal high pitch. While our
children are watching their films they are learning the American culture and values at
the same time, which will shape their ways of thinking and habits of consumption in
future. This is what Zbigniew Kazimierz Brzeziński had mention in his book “ Between
two ages: America’s role in the technetronic Era”, “As a sweeping generalization, it can
be said that Rome exported law; England, parliamentary party democracy; France,
culture and republican nationalism; the contemporary United States, technological
scientific innovation and mass culture derived from high consumption” [4].

2.2 Mass and Elite Culture Elements in Disney Animations

Even though Disney animations are classified as mass culture, the themes which have
been used in Disney animations often contain numerous elements from the western
tradition of culture and arts. By the time an audience watch these cartoons, those
elements are also beginning to implant in their minds. The book “Da Vinci code”,
which was published in 2009, has these two following paragraphs:

Most of Disney’s hidden messages dealt with religion, pagan myth, and stories of
the subjugated goddess. It was no mistake that Disney retold tales like Cinderella,
Sleeping Beauty, and Snow White—all of which dealt with the incarceration of the
sacred feminine. Nor did one need a background in symbolism to understand that
Snow White—a princess who fell from grace after partaking of a poisoned apple—
was a clear allusion to the downfall of Eve in the Garden of Eden. Or that Sleeping
Beauty’s Princess Aurora—code-named “Rose” and hidden deep in the forest to
protect her from the clutches of the evil witch—was the Grail story for children.
When Langdon had first seen The Little Mermaid, he had actually gasped aloud
when he noticed that the painting in Ariel’s underwater home was none other than
The Penitent Magdalene by seventeenth-century artist Georges de la Tour—a
famous homage to the banished Mary Magdalene—fitting decor considering the
movie turned out to be a ninety-minute collage of blatant symbolic references to the
lost sanctity of Isis, Eve, Pisces the fish goddess, and, repeatedly, Mary Magdalene.
The Little Mermaid’s name, Ariel, possessed powerful ties to the sacred feminine
and, in the Book of Isaiah, was synonymous with “the Holy City besieged”. Of
course, the Little Mermaid’s flowing red hair was certainly no coincidence either [3].

The topics of Disney animations are multiple. Either they adapt classical literatures
into films, (e.g. The Hunchback of Notre Dame, Hercules and Beauty and the Beast,) or
directly use art works in the cartoon, for example, Georges de La Tour’s Repenting
Magdalene as above. Inside Disney’s films we can usually catch a glimpse of tradi-
tional western culture elements. Compared to mass culture, elite culture usually
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represents a world which is not familiar to the public. Yet, would it be easier for the
public to approach elite culture if it were hidden under the surface of mass culture?
While Disney animations became more and more popular all around the world, has it
successfully introduce western traditional culture to Taiwanese? Could it be possible
for Taiwanese animation industry to spread our traditional culture to the public by the
same means? (Fig. 2).

2.3 Animations in Taiwan

The first Disney animation shown in Taiwan cinemas was the Little Mermaid in 1989.
Disney authorized the copyright to Taiwan in 1991 for VHS and soundtrack, and in
1995 the Disney channel started to appear on TV, which was also a turning point for
Disney walking into Taiwanese homes (Fig. 3).

Fig. 2. The willing of audiences to rewatch the Little mermaid after knowing the film was
adapted from Little mermaid.

Fig. 3. The willing of audiences to rewatch the lion king after knowing the story was
enlightened from Hamlet.
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The domestic Taiwanese animation industry begin in 1950s, which was later than
Disney company by more than thirty years. The first animation released by a Taiwanese
company was a ten minute long black and white adaptation of the classic Chinese folk
tale Wu Song Fights the Tiger. The first color animation was The Race Between Turtle
And Rabbit, released in 1969. In recent years, two long feature animations, based on
traditional Chinese and Taiwanese stories were released: Butterfly lovers and Kavalan.
The latter was an adapted story based on a modern Taiwanese novel, the main plot of
which was about the time traveling adventures of an aboriginal teenager. Even though
Taiwanese animators tried hard to develop the domestic industry, box office receipts are
yet to show substantial improvement. Hopefully the successful experience of Disney
company and the result of this study could be applied to the Taiwanese animation
industry and one day animations could be used to introduce Taiwanese traditional
culture to the public (Fig. 4).

3 Research Methods

In this study I intend to analyze how Disney animation use elite culture to enhance the
quality of their films, and how elite culture can be introduced to the world through a
free of ambiguity approach. My methodology can be divided into three main stages as
below:

First, I chose five Disney animations which had been released in Taiwan after 1989
(The year in which the first Disney animation was released in Taiwan) to analyze how
they put the three main visual arts elements (architectures, painting and sculpture) and
the origin of the story – literature into the films [5]. At the same time, I will study
existing research on the culture industry, elite culture and The Frankfort School to
deeply understand the development of the theory and the status it holds in society
nowadays (Fig. 5).

Second, I used the knowledge that I gained from the above stage to make a
questionnaire presented to college students from Taiwanese universities. The reason

Fig. 4. The willing of audiences to rewatch Beauty and the beast after knowing Girl with a Pearl
Earring was in the film.
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Fig. 5. The willing of audiences to rewatch Beauty and the beast after knowing the story was
adapted from Beauty and the beast.

Fig. 6. The willing of audiences to rewatch Hercules after knowing the wide differences
between the original story and the cartoon.

Fig. 7. The willing of audiences to rewatch The Hercules the film was adapted from the Greek
legend.
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why I chose college students as the participants was their wider knowledge of western
traditional culture than the younger students. Moreover, since all the Taiwanese uni-
versities prepare a school e -mail account for their students, it will be more effective for
me to approach the participants (Fig. 6).

Last, I will use SPSS to analyze the questionnaire results and a draw conclusions on
how Taiwanese audiences respond to western traditional culture elements in Disney
animations. Moreover, I will compare the result of the students from different subjects
to see if the study background would impact the reactions of the audiences (Fig. 7).

4 Results and Discussions

The five animations that I chose were all adapted from classical western literature :The
Little Mermaid(adapted from Hans Christian Andersen’s The little Mermaid), Beauty
and the beast(adapted from traditional French fairy tale which written by Jeanne-Marie
Leprince de Beaumont and published in 1756), The lion king (the story was inspired by
Shakespeare’s Hamlet), Hercules(adapted by the story of Hercules from Greek legend)
and The Hunchback of Notre Dame(adapted by Notre-Dame de Paris which written by
Victor, Marie Hugo) (Fig. 8).

My questionnaire was completed by 133 subjects, most of them from arts related
departments or social science related subjects. The questionnaire includes 42 questions.
Except for the background of the subjects, the questions can be sorted into four types:
1. If the subjects had seen the animations and the original literatures 2. If they noticed
the classical elements that had been used in the films. 3. Would the knowledge of the
element’s presence affect the willing of watching the animations 4. What are the main
methods that subjects usually use to see the films (Fig. 9).

According to the results below, we can see that the number of respondents who
had seen the animation was higher than those who had read the original literature
(Fig. 10).

In the questionnaire, there were 13 questions which pointed out the classical ele-
ments that had been used in the animation. According to the data, the subjects who

Fig. 8. The willing of audiences to rewatch The Hunchback of Nortre Dame after knowing the
wide differences between original literature and the cartoon.
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recognized them are mostly from arts related subjects, but a majority of the subjects, no
matter what study back ground were they from, didn’t noticed the appearance of the
elite culture’s elements (Fig. 11).

Fig. 9. The willing of audiences to rewatch The Hunchback of Nortre Dame after knowing the
real use of Gargoyles.

Fig. 10. The willing of audiences to rewatch The Hunchback of Notre Dame after knowing the
story was adapted from Notre-Dame de Paris.

Fig. 11. The reasons for audiences from different education background to watch Disney
animations.
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In addition, a technique of correspondence analysis was employed in this study to
identify systematic relations between participants’ study background and their
responses. refers to study background. 1 refers to subjects from arts related
departments, 2 refers to subjects from social science departments, and 3 refers to others
(Table 1).

refers to the subjects willing to re -watch the films after knowing the

appearance of the elite culture elements. 1 means “will watch again”, 2 means “perhaps
will watch again”, 3 means “perhaps will not watch again”, 4 means “will not watch
again”, and 5 means the subjects had already known the existed of the elements so it
makes no difference to them (Table 2).

Through two-dimensional graphics, the data demonstrated that, subjects from arts
related department tend to have more willing to watch the animations again after they
have been told of the elite culture elements in the films. In the contrary, subjects from
social science related departments chose not to re- watch the movies even they know
the existence of these elements (Table 3).

Table 1. Have you seen the following Disney animations?

Items Yes No

The little mermaid 121 12
91.0 % 9.0 %

The lion king 119 22
84.4 % 15.6 %

Beauty and the beast 110 22
83.3 % 16.7 %

Hercules 66 65
50.4 % 49.6 %

The Hunchback of Notre Dame 50 84
37.3 % 62.7 %

Table 2. Have you read the following literatures?

Items Yes No

The little mermaid 1067 27
9.7 % 20.3 %

Hamlet 46 87
34.6 % 65.4 %

Beauty and the beast 44 89
33.1 % 66.9 %

Hercules 76 57
57.1 % 42.9 %

Notre-Dame de Paris 16 117
12.0 % 88.0 %
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The following figure shows the reasons for watching Disney films amongst subjects
from different education backgrounds. Subjects from art related majors tend to watch
Disney animations because of the story’s plot, while those from social science
department’s subjects see the movies due to the subjects of the stories and the painting
styles (Table 4).

Lastly, according to the data, more subjects tend not to buy the media products
related to the animations (DVD, blue ray, soundtracks etc.). The reason is because they
think they are not worthy to keep and people can download them on line instead
(Table 5).

Yet, for those who still willing to buy the media products of animations, their most
favorite choice would be DVD, and then soundtracks. If Taiwan animation industries
want to release media products to approach to the market, following the consumer’s
preferences would give them more chances.

5 Conclusion and Recommendation

Based on the previous study, we find that people are more likely to gain their
knowledge of the story from the film than from the original literature. Yet, the
appearance of the elite cultural elements can increase the willingness of specific groups
to re-watch the film.

Since to the emergence of the internet, the willingness of people to purchase media
products has decreased due to their online availability. On the bright sight, it means that
inside films containing elite elements are more attractive to audiences, however, in
contrast, if those who watch the films online are getting the animations for free, then it

Table 4. The reason you do not buy the media products of animations?

Too expensive Not worthy to collect Can be downloaded on line

Reason of not buying 18 41 42
17.8 % 40.6 % 41.6 %

Table 5. What kind of media products of animations you buy most?

DVD Blue -Ray Soundtrack

Types of media products bought 33 10 20
52.4 % 15.9 % 31.7 %

Table 3. Would you buy the media products of animations?

Yes No

Experiences of purchasing media products of animations 43 80
35.0 % 65.0 %

Traditional Western Art Elements in Disney 261



will lower the income of animations industry, which may cause the risks in long term.
Nevertheless, I also discovered that people would not notice the classic cultural ele-
ments which were hidden in the films unless others point them out. This means that
even though using the elements in the animation can expand the population that
become more familiar with, how to present them effectively to the audience will be
another task.

Additionally, the questionnaire results reveal that people nowadays prefer to watch
the films on TV or on the internet (the number was over 70 % of the subjects). In this
case, I think Taiwan animations industry, may start their work from the small screen,
which can lower the manufacturing budget and also make for more effective access to
public attention. After Taiwan’s audiences are familiar enough with Taiwan-domestic
animations films, they may be more willing to pay for the movie tickets to see the
cartoons in a theater.

Lastly, the plot and subjects of the animations are the two main elements which
could affect the willingness of the audience to watch, so if Taiwanese animations
industry wants to develop the quality of the cartoons, these are the two parts that
animators should be working on, and accompany them with a unique painting style that
can attract the audience.
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Abstract. Taiwan economic development is a fusion of Dechnology
(Design-Technology) and Humart (Humanity-Art) which could be represented
as a smile curve, from OEM (Original Equipment Manufacture), ODM (Original
Design Manufacture), to OBM (Original Brand Manufacture). The three stages
also reflect the tendency of Taiwan design development, from “use” to “user”,
from “function” to “feeling”, and from “hi-tech” to “hi-touch”. Based on the
Taiwan experience, this paper is intended to study the relationship between
Dechnology and Humart which were merged into design thinking to explore
Taiwan design development. Hence, the purpose of this paper is to provide
designers, companies, and organizations with an idea for how to direct their
efforts to meet the requirements of a new proposed design strategy by applying
design thinking. Results of this study are also intended to illustrate the inter-
woven experience of local design and global market in Taiwan’s economy,
industry and design development as well to provide a framework for looking at
Taiwan’s cross-cultural design development.

Keywords: Taiwan design development � Localization � Globalization �
Glocalization � Design strategy � Cross-cultural

1 Introduction

With increasing global competition, connections between local culture and global
market have become increasingly close. Recently, the increasing emphasis on localized
cultural development in Taiwan demonstrates an ambition to promote Taiwan design in
the global market. As the Taiwan design hub, the Taiwan Design Center (TDC, http://
www.tdc.org.tw/) should take the opportunity to propose a “Design Thinking”
approach for Taiwan to formulate the global design strategy for the future. Taiwan
economic development is a fusion of Dechnology (Design-Technology) and Humart
(Humanity-Art): from OEM (Original Equipment Manufacture) to ODM (Original
Design Manufacture) to OBM (Original Brand Manufacture). These three stages of
OEM, ODM and OBM also reflect the tendency of Taiwan design development as
moving from “use” to “user”, from “function” to “feeling”, and from “hi-tech” to
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“hi-touch”: a process of design evolution showing an adaptive design in Taiwan design
development (Lin, 2012).

Furthermore, the factors affecting the concept of marketing in Taiwan design
development include: (1) from global market to local design, (2) from globalization to
localization to glocalization (global-localization), and (3) from business model to life
style. There are three dimensions identified which influenced Taiwan’s cultural and
creative industry, namely: (1) from digital archive to E-business, (2) from user-centered
to user experience, and (3) from content to context. There are four factors affecting
manufacture: (1) from quality to qualia which is a term that is used to denote the more
subjective properties of our own personal existences which refers to what it is like to
have an experience (Lin, 2011), (2) from hardware to software, (3) from market share
to customer share, and (4) from value-added to core value respectively (Chen et al.,
2014; Chen et al., 2013; Lin & Chen, 2012).

Based on the Taiwan experience, the concept of Dechnology and Humart was
indentified to investigate the Taiwan design development (Hsu et al., 2014; Hsu et al.,
2013; Lin, 2012). This study also explores other implications through the Dechnology
and Humart perspectives for design strategy. The study results attempt to provide an
interface for looking back at how Taiwan design development crosses over Dechnol-
ogy and Humart as well as illustrating the interwoven experience of local design and
global market in Taiwan’s economy, industry and design development. This study then
proposes an approach for establishing glocalization (global-local) design strategy for
Taiwan design development with an idea for how to direct these efforts in design fields
(Yeh et al., 2014; Yen et al., 2014; Lin, 2009, Lin 2007).

2 Adaptive Design in Taiwan Design Development

Taiwan’s companies have seen a recent shift from technological innovation to cultural
product design based on discovering new opportunities in the global marketplace.
Companies are more focused on adapting new technologies and combining them in
ways that create new experiences and value for customers. With the process of Taiwan
design development, most companies gradually realized that the keys to product
innovation are not only aspects of market and technology but also local design. The
evolution of Taiwan design development is a process of adaptive design which is a
fusion of Dechnology and Humart. Thus, Taiwan’s economic development was
identified as progressing from OEM to ODM to OBM and represented as a smile curve
(Hsu et al., 2014; Hsu et al., 2013; Lin, 2012) as shown in Fig. 1.

Before 1980, OEM vendors in Taiwan reduced costs to produce “cheap and fine”
products to be successful in the global market. With the OEM style of having “cost”
but without a concept of “price” in mind, or just by knowing “cost down” but not
knowing “value up”, these vendors created Taiwan’s economic miracle by earning a
low profit from manufacturing. Those dependent upon hard-working patterns from the
OEM pattern became obstacles in developing their own designs. These vendors were
extremely busy producing products to meet manufacturing deadlines; there was no time
to develop design capabilities so that this situation could not nurture design talents
(Hsu et al., 2014; Hsu et al., 2013; Lin, 2012).
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After 1980, Taiwan enterprises began to develop ODM patterns to extend their
advantages in OEM manufacturing. Taiwan’s government promoted a series of policies
to stimulate the nation’s economic growth including the “Production Automation Skill
Guidance Plan”, and the “Assisting Domestic Traditional Industrial Skill Plan” (IDB,
2012). These plans were to guide vendors to make production improvements, to lower
costs and to increase competition. Starting from 1989, the industry Bureau pushed the
“Plan for Total Upgrading of Industrial Design Capability” over three consecutive
five-year plans. The scheme established working models by experienced design scholars
and students from universities for the purpose of working on design. The design students
worked with the enterprises on specific projects to set up a working pattern of industrial
design based on enterprises’ real needs. Especially starting from 1989, adapting the local
marketing concept of “One Town One Product (OTOP)” had started to integrate local
culture with innovations and to explore the development of distinctive local industry
(Rana, 2008; Scott, 2004). All those started from localization as the longitude and local
feature as the latitude not only to promote more people and more investment but also to
draw new business opportunity (Huang, Shyu, & Tzeng, 2007).

Recently, product design in Taiwan has stepped into the OBM era. In addition,
cultural and creative industries have already been incorporated into the “National
Development Grand Plan”, demonstrating the government’s eagerness to transform
Taiwan’s economic development by “Branding Taiwan” using “Taiwan Design” based
on Taiwanese culture (MOEA, 2012). For example, in 2005 the National Palace
Museum (NPM) in Taiwan made an agreement with Aleesi in Italy to use The Chin
Family series as the basis for a joint project - “A Third Culture: East meets West” - that
is the essence of the NPM’s “Old is New” campaign. Through the globalization
strategy the NPM and Aleesi, while bridging Taipei and Milan, have cultivated this
modern culture; that is “from localization to globalization”. (Hsu et al., 2014; Hsu
et al., 2013).
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However, we now live in a small world with a large global market. While the market
heads toward “globalization”, design tends toward “localization”. So we must “think
globally” for the market, but “act locally” for design. While the cultural product is under
tough competitive pressure from the developing global market, it seems that local design
should be focused on the global market to adapt innovation to product design.

3 From Globalization to Glocalization

One can take Taiwan’s economic development from OEM to ODM to OBM as shown
in Fig. 1 as an example. In the OEM phase, Taiwan’s manufacturers reduced costs to
produce “cheap and fine” products to be successful in the global manufacturing
industry which is typical “Globalization”. After 1980, Taiwan enterprises began to
extend their advantages in OEM manufacturing and drew on local culture to develop
ODM patterns which focused on designing local features into modern products which
is typical “Localization”. NPM’s “Old is New” project is a typical example showing
the process from “Globalization” to “Localization”. Recently, Taiwan’s economic
development is to be furthered by “Branding Taiwan” using “Taiwan Design” based on
Taiwanese culture (Hsu et al., 2014; Hsu et al., 2013; Lin, 2012). Obviously, product
design in Taiwan has stepped into the OBM era which integrates “globalization” and
“localization” into “glocalization”. The change of Taiwan economy development from
globalization to glocalization is also shown Fig. 1.

Glocalization blends global(ization) and local(ization). The process of glocalization
is used to describe a product or service that is designed to be distributed globally but
also attractive and accommodated locally (Boztepe, 2007a). For a long-term view of
globalization, local culture is a consequence of globalization. Local cultures cannot be
isolated or unconnected from the global processes (Bell & Jayne, 2003). Designing
local features into a product appears to be more and more important in the global
market where products are losing their identity because of the similarity in their
function and form. Cultural features then are considered to be a unique character to
embed into a product both for the enhancement of product identity in the global market
and for the fulfillment of the individual consumer’s experiences (Boztepe, 2007b; Lee,
2011; Leong & Clark, 2003; Lin, 2007). The increasing emphasis on localized cultural
development in Taiwan demonstrates an ambition to promote the Taiwanese style in
the global market. Thus, designing “local culture” into modern products will be a
design trend in the global market. Design strategy is considered to be one of the pivotal
components in cultural and creative design industries and will have a significant impact
on consumer perception of innovation.

After reviewing previous studies (Hsu et al., 2014; Hsu et al., 2013; Lin, 2012;
Moalosi et al. 2010), it is clear that local culture is the force pushing cultural and creative
industries development forward. Based on the Taiwan experience, Hsu et al. (2013)
studied factors affecting the glocal design strategy and focused on how to extract cultural
features from the local culture and then transfer them to designing the innovate product.
Based on the studies, the main factors affecting Taiwan design development could be
identified as: Globalization, Localization and Glocalzilation. These three dimensions
provide an index for looking at Taiwan design development crossing over cultures as
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well as illustrating the interwoven experience of local design and the global market in
the cultural creativity industry. The three factors also reflect the development of Taiwan
design from “Function” to “Feeling” (OEM, globalization), from “Use” to “User”
(ODM, localization) and from “Hi-Tech” to “Hi-Touch” (OBM, glocalization).

4 Taiwan Design Development

In Fig. 1, in the OEM era, the “function” of the product will come first when designing
a product. Then in the ODM era, what the “use” should be in the “function” will come
next. Thus, the function focuses on the specification for the manufacturer, and the use
concerns usability for the users. Finally, the designer will seek to produce a “Hi-Tech”
product. In the OBM era, user-centered plays an important role in the product design.
Who the users are always come first while designing a product. Then, how to design
“Feeling” into products becomes an important issue. Finally, designers will consider
“Hi-Touch” beyond “Hi-Tech”.

4.1 From “Function” to “Feeling”

In the early 20th century when users thought about “design”, “form follows function”
often came to mind. Today, technological progress has shifted dramatically and pro-
vides platforms for completely new forms of “design” and “service” delivery. Now, we
communicate with our friends using a cell phone (design) or plan and buy a trip around
the world using the internet (service).

From a design point of view, we could use five “Fs” to describe the change from
designing “function” for the user’s need to servicing “feeling” for the user’s pleasure as
shown in Fig. 2. These five F’s are: (1) 1930’s – design for “Function”, (2) 1950’s -
design for “Friendly”, (3) 1970’s - design for “Fun”, (4) 1990’s - design for “Fancy”,
and (5) 2001’s - design for “Feeling” (Hsu et al., 2014; Hsu et al., 2013; Lin, 2012).
These five “Fs” also reflect the process of Taiwan design development.

Along with technological progress, we may examine the history of design of the
last century. In the 1930’s, we find that “form follows function”; that is, the appropriate
pleasing product form will follow if the product is appropriately designed for its
function. This philosophy dominated design concept. In the 1950’s after World War II,
the new discipline of human factors was introduced and the concept of “design for
human use” applied to product design. The concept of “user friendly” became common
sense with the popularity of the PC in the commercial market. In 1970’s, designing for
“function” and “friendly” was not seen as sufficient so some designers tried designing
“Fun” into the product. The application of post-modernism in the design field is a
typical example of designing for fun. Then, in the 1990 s, designers tried designing
“fancy” into their design based on advance technology such as concurrent engineering
or RPT (Rapid Prototyping Technology) and the concept of product personality
became a tool for differentiating the market. Finally, designing “Feeling” into products
to present the emotional communication of user experiences became a design trend in
the 21st century. As a result, “design for feeling” became the key factor for innovative
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products. In other words, the product must be endowed with an immediate attraction
and this therefore renders user perception of innovative product form an important
issue for “pleasure” (Gobe, 2011; Heskett 2009; Norman, 2004). In Fig. 2, we use a
pencil sharpener as an example to demonstrate the change from “design for function” to
“design for feeling”, respectively (Hsu et al., 2014; Hsu et al., 2013; Lin, 2012).

This change of design history with five “Fs” is similar to Taiwan’s design devel-
opment from OEM to ODM to OBM. The users need not only the 5 Fs but also
innovation service for their integrity needs. The only way to deal with this complexity
is to keep user needs and desires central to any design strategy. Indeed, service
innovation design is part of the solution to this challenge with its deep user involve-
ment throughout the creative process and a keen view of the functional and emotional
details that enable people to enjoy the services that are important in their lives. On the
other hand, a powerful if risky strategy is to develop a product for a purpose that people
do not originally realize that they “need”. Like the Polaroid camera, Xerox copy
machine, Apple computer, Walkman, etc., etc. Then the “need” must be created
through promotion, advertising, adoption by status figures, etc. which is a job for
marketing and advertising experts. Of course, a strategy for new product development
must include experts in all phases of creation, production, distribution, marketing and
advertising. This still requires what designers must realize above in terms of making the
product appealing to people, especially when there is competition to consider.

4.2 From Use to User

As mentioned previously, in the OEM era when designers thought about “design”, use
of the product often came to mind first. Today, technological progress has shifted
dramatically and provides platforms for completely new forms of “design (use)” and
“service (user)” delivery. For example, we communicate with our friends using the
iPhone (design) or Facebook using the internet (service) (Sangiorgi, 2011). In the
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ODM era, the new discipline of human factors was introduced and the concept of
“design for human use” applied to product design. The concept of “user friendly”
became common sense with the popularity of the PC in the commercial market. Finally,
designing “Feeling” into products to present the emotional communication of user
experiences became a design trend in the OBM era. As a result, “design for feeling”
became the key factor for innovative products. Figure 3 demonstrates the change from
“use” to “user” in Taiwan economic development.

Based on the previous analysis, “from use to user” could describe the change of
Taiwan design development from designing “function” for the user’s need to servicing
“feeling” for the user’s pleasure. In other words, the product must be endowed with an
immediate attraction and this therefore renders user perception of innovative product
form an important issue for “pleasure” (Gobe 2010; Kreifeldt, Lin & Chuang, 2011;
Heskett 2008; Norman, 2004).

In order to reach the purpose of branding Taiwan, some changes need to be made in
Taiwan’s industry structure. If we can mix cultural concepts with diverse service
innovation design to make art livable, then we can create a new design strategy of
cultural and creative design industries and become culturally industrialized to highlight
Taiwan’s international image. This design strategy also verifies the change of Taiwan
design development from globalization/localization to glocalization.

4.3 From “Hi-Tech” to “Hi-Touch” – Cultural Branding

In the past, Taiwan developed information technology to produce “Hi-Tech” 3Cs
products as “Computer”, “Communication”, and “Consumer” electronic products and
many related accessories. As mentioned previously, Taiwan’s economic miracle was
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promoted by small enterprises through the hardworking spirit and cheap labor of the
people. But all these advantages have been seized by China in recent years. If Taiwan
still wants to play a role in the global economy, it should establish a Taiwanese cultural
brand. Besides its skill leverage, it has to cover both ODM and OBM, which is the
purpose of promoting cultural and creative industries from the service innovation
design point of view. Therefore, the required change in Taiwan’s design industry
structure is to: (1) maintain its cost down advantage; (2) reinforce design value up, and;
(3) seek service innovation design in cultural and creative design industries (Segall,
2012; Chang, Lin, Wea & Sheu, 2002).

Cultural and creative design industries are the “4Cs” industries: “Cultural”, “Col-
lective”, “Cheerful” and “Creative”. The 4Cs will be a design evaluation key point of
“Hi-Touch” products as shown in Fig. 4. Many countries that are highly prominent in
design popularity are promoting service as design as part of cultural and creative design
industries. Taking England as an example, service design has been the second highest
output value of their creativity industry (Roberta & Marco, 2010; Sangiorgi, 2011;
Spohrer andMaglio 2008). The potentialmarket is quite large. In the knowledge economy
era, the connections between culture and industry have been increasingly close.

In the global market - local design era, connections among local culture, global
market and innovative products in design strategy have become increasingly close. For
design strategy, cultural value-adding creates the core of product value. It’s the same
for culture; design strategy is the motivation for pushing the development of creative
industries forward. Recently, creative industries have been emerging in the design field
and providing a key trend in design strategy (Desmet & Hekkert, 2007; Kim &
Mauborgne, 2005; Lee, 2011; Redstrom 2006). Obviously, we need a better under-
standing of cultural aspects in design strategy; not only for the global market but also
for local design.
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5 A Conceptual Framework for the Glocal Design Strategy

Based on Taiwan design development and Solomon’s study, the following framework
is proposed for defining, classifying, assessing, and modeling the glocal design strategy
for turning “local features” to “global market” as shown in Fig. 5 (Solomon et al.,
2002; Solomon, 2003).

The conceptual framework which integrates the local features and innovative
products into the glocal design strategy comprises the attribute subsystem, the cultural
transformation subsystem, the culture communication subsystem, and lastly, consum-
ers. The attribute subsystem is responsible for generating and filtering new ideas. The
cultural transformation subsystem is responsible for selecting new ideas based on
design strategy, making them tangible, mass producing these ideas, and then managing
their distribution. The culture communications subsystem is responsible for giving
meaning to the new “glocal products” and providing them with symbolic sets of
attributes that are communicated to consumers (Teng 2000; Zafarmand, 2007).

6 Summary

Based on the previous studies and Taiwan experience, this paper studied the rela-
tionships between Dechnology and Humarts which were merged into design thinking
to explore Taiwan design development. Firstly, this paper explored Taiwan design
development and identified the three stages of OEM, ODM and OBM for illustrating
how to transform “local culture” into “global market” through a process of design
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evolution showing an “Adaptive Design” in Taiwan design development. Then, a
conceptual frame work was used to study the tendency of Taiwan design development,
from “use” to “user”, from “function” to “feeling”, and from “hi-tech” to “hi-touch”.

This paper also analyzed the factors affecting local design and global market to
understand Taiwan design development. A conceptual framework was established to
provide companies, organizations, and designers with a valuable reference for using
design thinking to build a glocal design strategy. There are some tendencies for sub-
jective interpretation in the foregoing context, so it is expected that more specific and
rigid methodology will be conducted to verify these results in the future, especially,
from Dechnology to Humart. Furthermore, while cross-cultural factors become
important issues for product design in the global economy, the intersection of service
innovation design and culture becomes a key issue making both local design and the
global market worthy of further in-depth study.
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Abstract. “As light as a swallow” is considered as a standard of aesthetic
interpretation in female body figure in contemporary world. What the “swallow”
really represent is the famous dancer Zhao Feiyan in Han dynasty in China.
According to the literature, she is good at a kind of chinese Kung Fu. She was
able to dance on the palms of man. Two dancing pieces “Dancing on palms”
(1996) and “Feiyan’s dancing on palms” (2010) were created by the
author previously. In order to reshape a historical character being so familiar to
the general public, how to profile a vivid appearance and personality was the
main concern. The fulfilment of this task relied on a profound exploration of the
scenario including historical background, social context, and cultural phenom-
enon. The costume further played an additive role in the process of choreog-
raphy. According to the historical record, the Emperor Chen of Han (51-7 BC)
also made a special “crystal plate”. The dancer Zhao Feiyan can dance on the
crystal plate which the assistants held. To have a better performance and safety
concern, several human factors about the costume including material quality,
make-up method and surface area are another important issues. In order to
present the images in artwork “Feiyan’s dancing on palms,” many factors should
be considered in the process of choreography. For example, the material quality
of “crystal plate” including its thickness, weight and surface area; the choice of
dancers to fulfill the character (the type of build, ability of dance, stage manner);
an appropriate music for the dance (form, rhythm, style). After considering the
human factors in the design of “crystal plate”, it also solved the problems in the
make-up of dancing props. The original idea and design of the author could be
well presented on the stage.

Keywords: Zhao Feiyan � Dancing on palms � Props design

1 Introduction

The Han dynasty is a critical era that contributed to the development of Chinese dance,
and one that laid a solid foundation for related developments and achievements in later
generations. Zhao Feiyan, a talented and well-known elite dancer during the Han dynasty,
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was able to become a queen by using her superb dancing skills. Her achievements,
particularly the one in which she was able to dance “as lightly as a swallow,” has had a
profound influence on the development of dance performed by people in later generations.

In 1996 and 2010, the researcher of this study participated in the choreography for
annual dance performances, Record of Chinese Dance Styles and 40 Years of Chinese
Dance, delivered by the Department of Dance, National Taiwan University of Arts.
The dances in the two performances were designed in an attempt to pass the art of
traditional Chinese dance, one that embodies a wealth of Chinese culture, onto the
public. The historical record of Zhao Faiyan dancing on palms (Fig. 1) was selected as
the theme of the choreography to display Zhao Feiyan’s graceful, bird-like gestures to
pay tribute to this ancient dance. Therefore, the dance works for the two annual dance
performances were named Dancing on Palms in 1996 and Feiyan’s dancing on palms
in 2010. In addition, new aesthetic interpretations of the dances were introduced to
showcase a modern version of a female dancer in Han dynasty.

2 Research Objectives

In the present study, an ex post facto method was adopted to analyze the process of
choreography, in which stories of historical figures were used as themes for dance
creation and dancing props were used. This study was grounded on hermeneutics and
visual culture theories [1–5, 7]. The focus was on the dancing prop design that adopted
human factors engineering for the choreography of Feiyan’s Dancing on Palms.

Fig. 1. Dancing on Palms. Source of data: A Story of Ancient Dancers, by Wang Ke-fen (1986:
p. 60) [10]
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Specifically, this study investigated the design and production of “crystal plates” and
the choreographic practices in which these special dancing props were used.

The techniques for performers to control the crystal plates (which included dancers
dancing on the crystal plates, as well as performers holding the crystal plates) were also
examined, to highlight the theme of the dance work. Subsequently, efforts were made
to discover methods for realizing the aesthetic imagery of the dance in the performance
of Feiyan’s Dancing on Palms. The objectives of this study are as follows:

1. To conceive a human factors perspective for unique dancing prop design to allow
dancers to display their body movements and deliver flawless performances while
their safety is protected;

2. To represent the artistic talents of ancient Chinese dancers by using historical
records as themes for the creation of dance performances;

3. To enrich the artistic expressions of dances and transform classic, historical stories
into dance performances, as well as to transmit and promote Chinese culture by
using contemporary art and aesthetic theories; and

4. To supplement professional dance theory-related courses (e.g., history of Chinese
dance, appreciation of the art of dance, and dance criticism) with visual mediums
(e.g., dance videos) to facilitate learning effectiveness.

3 Unique Characteristics of the Dance Work

The unique part of Feiyan’s Dancing on Palms was how Zhao Feiyan (portrayed by the
dancer) was able to dance and walk gracefully between the crystal plates suspended in
the air. However, the dance should not be viewed as a type of stunt; the beauty of the
dance lies in the themes and human emotions being conveyed, as opposed to a special
type of dancing skills being shown off. Therefore, as Zhao Feiyan was absorbed in the
graceful movements of the body, the performers holding the crystal plates was fixated
on the process of coordinating with one another (e.g., movements of the feet and
controlling the part of their arms that was carrying the weight of the crystal plates);
both parties were faced with an enormous amount of psychological pressure.

For the dance choreography that used Zhao Feiyan and the crystal plates as themes,
the focus was put on creating clear images and a personality for Zhao Feiyan, obtaining
and using the crystal plates, and creating onstage dance performances by using
information found in historical records.

4 Factors to Consider in Dance Choreography

The growing popularity of visual culture research in recent years has expanded visual
culture from popular culture to the fields of art history and everyday life [3]. According
to English scholar Rogoff (1998), the purpose of visual culture is to develop the eye of
a critic to reexamine the approaches by which people see their world and the history
that is represented [9].
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In the interpretation of Feiyan’s Dancing on Palms centering on the main character
of Zhao Feiyan, in addition to examining the refined and aesthetic qualities of the
dance, this study sought to adopt the visual culture perspective, particularly focusing on
the role of women that generates conflicts and confrontations in social class con-
sciousness, to analyze the original meanings and the implications of the visual signs
presented in this dance work.

Jacques Maquet (1988) in his book The Aesthetic Experience indicated that the
following four secondary signs take on visual forms: referents (signs by reference),
indicators, images, and symbols. In particular, images refer to visual duplicates of
people, objects, sceneries, and anything with a form that can be observed [8]. To better
understand the images of Zhao Feiyan as “being as light as a swallow and able to dance
on the palms of man,” historical books were studied to learn about objective factors
related to her; these included the historical background, living environment, her per-
sonality traits, and her thoughts and feelings.

Portraits of Han dynasty women drawn by painters were also collected to enrich the
knowledge of the choreographer in the creation of the dance, who was enabled to
construct images identical to those produced in the past. Another crucial topic of
concern involved the search for crystal plates made from suitable materials, on which
performers could showcase their dancing skills, followed by the selection of appro-
priate styles of music to create an atmosphere that effectively depict the mood of the
dance. The objective was to construct images, a sign described by Maquet, which are
composed of visual duplicates including Zhao Feiyan (people), crystal plates (objects),
music (sceneries), and tangible objects that can be observed in the external world.

In the performance of Feiyan’s Dancing on Palms, crystal plates were held high on
stage by performers with a strong physique and superior muscular endurance. During
the 1996 performance (Dancing on Palms), four male dancers were chosen from the
Department of Dance, National Taiwan University of Arts to hold the crystal plats. For
the 2010 performance, a new, modern visual culture perspective was adopted for the
choreography of Feiyan’s Dancing on Palms, in which a total of eight male dancers
were selected to hold two crystal plates that differed in size.

The interdependence between the male dancers and the crystal plates, and the way
that they complemented each other, further enriched the role of crystal plates as
dancing props and metaphors. In addition, the body performance of the male dancers
holding the crystal plates (Fig. 2) was deliberately showcased to exhibit their mascu-
linity, which created a stark contrast with the submissive and graceful gestures of Zhao
Feiyan (Fig. 3), to highlight the difference in gender roles between men and women.

Concerning the setup and use of the two crystal plates (Fig. 4), they were used to
create a fourth dimension on the stage. In general, dancers performing on stage deliver
2D performances; by having dancers stand on the crystal plates and dance, a 3D
performance can be delivered. The reason why another crystal plate was added in the
2010 performance of Feiyan’s Dancing on Palms was to enable Zhao Feiyan to change
her locations on stage, thereby constructing a 4D performance. The two crystal plates
were separated, united, stacked, placed in various layers and at various heights to
engender an illusory effect, symbolizing that Zhao Feiyan attempted to break free from
the existing temporal and spatial confinement but was still unable to escape from the
crystal plate prison built by the king (Fig. 5).
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To display the imagery of Feiyan’s Dancing on Palms in actual forms, numerous
factors must be considered during the art creation process, such as selecting props with
appropriate properties (i.e., thickness, weight, and surface area) as the crystal plates,
dancers with appropriate attributes (i.e., type of build, ability to dance, and stage
manner) for Zhao Feiyan, and dance music with appropriate qualities (i.e., form,
rhythm, and style). These three factors must be able to work together and supplement
each other to drive the performance. Moreover, the human factors were considered for
the design of the crystal plates as they play a pivotal role in Feiyan’s Dancing on

Fig. 3. Image of female submissive and graceful

Fig. 4. Use of the two crystal plates

Fig. 2. Display of masculinity
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Palms. By adopting human factors engineering, problems relating to dancing props
were resolved, and the original ideas and design concepts were realized.

5 Human Factors Considered in Props Making

Dances were created primarily to convey themes, express emotions, and engage the
senses. The crystal plates, as described in historical records, served as a pivotal subject
in Feiyan’s Dancing on Palms, because the images of the crystal plates were one of the
key factors contributing to Zhao Feiyan’s prominence in the development history of
Chinese dance. To ensure the safety of the performers holding the crystal plates, human
factors had to be considered when designing such props to achieve performances that
were complete and flawless.

In general, for objects to achieve the predetermined effect, they must rely on the
actions of the people operating them (i.e., movements made by the joints, strength
exerted by the muscles, and feelings perceived by the senses) [11]. The same principle
applies to props used in the field of dance. In human factors engineering, the subject of
object control is studied in the domain of biomechanics research. The control of
dancing props is limited by the physical limits of the dancers, the weight of the props,
and the width of handles for grabbing, which are key factors that influence dancers’
control of objects. Therefore, the biomechanics (i.e., the physical limits of humans), the
weight of the props, and the width of the handle were crucial factors that must be
simultaneously considered in the dancing prop design. Regarding the critical factors
that influenced the display of the imagery of “Feiyan’s Dancing on Palms” in actual
forms, dancer selection and props selection, which were mutually influenced, were
proposed and are explicated in the following sections.

5.1 Selection of Dancers

To present the imagery of Feiyan’s Dancing on Palms in actual forms and to bring life
to the dancing scenes as recorded in historical sources, the dancer portraying Zhao
Feiyan must have the appropriate type of build, ability to dance, and stage manner.
These were the criteria considered during the dancer selection process.

Fig. 5. Crystal plates symbolizing the prison
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5.1.1 Suitable Type of Build
Because the diameter of the crystal plate measured only 150 cm, maintaining balance
on the small surface area was challenging. In addition, the psychological fear of falling
that prevented dancers’ central nervous systems from effectively maintaining their
balance severely jeopardized the results of the performance. Therefore, dancers mea-
suring approximately 150 cm in height and 45 kg in weight were the best candidates to
play Zhao Feiyan (Fig. 6).

5.1.2 Strong Ability to Dance
The ability to dance gracefully is a skill that cannot be quickly learned; it is acquired
through years of practice. To become an outstanding dancer with a solid dancing
foundation, a person needs to possess basic dancing abilities, undergo substantial
training, invest great efforts into acquiring related professional knowledge, and maxi-
mize their creative potential (Fig. 7).

5.1.3 Superior Stage Manner
Dancers who participate in performances are inevitably subjected to pressure, which
leads to psychological anxiety. This pressure is also a byproduct of them demanding
the best from themselves. Therefore, dancers must possess a calm and stable mind to be
able to deliver superior performances on stage.

Fig. 6. Zhao Feiyan dancing gracefully on the crystal plates

Fig. 7. Zhao Feiyan showcasing her solid dancing ability and excellent stage manner
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5.2 Selection of Props

The crystal plates were the primary props used in the dance. The materials used to
make the crystal plates, the hardness and sizes of the props, and the design and
production processes are described as follows:

5.2.1 Materials
Although crystals give people the impression of something that is crystal clear and
glitters, they are expensive and difficult to obtain. Considering the high cost and poor
practicality of crystals, acrylics (an item that is also transparent) were used as a
replacement.

5.2.2 Hardness
Although crystal is hard regardless of thickness, they are brittle; in contrast, acrylics are
more resilient. However, the hardness of acrylics is directly proportional to its thick-
ness, and it is heavier than crystal. Therefore, when assessing the hardness and weight
of the acrylics to be used, the weight of the dancer playing Zhao Feiyan must also be
considered to ensure that the sum of their weight is one that can be sustained by the
performers holding the crystal plates (each crystal plate is held by four performers).
The thickness of the acrylics thus was determined after considering the safety of the
performers.

5.2.3 Size
Because the crystal plates were a minimized version of the actual stage, to enable the
dancers to dance gracefully on them, the surface area of the crystal plates must be
sufficient. This was because crystal plates suspended in the air and featuring an overly
small dancing area would lead to difficulty in maintaining balance and that the psy-
chological fear of falling would jeopardize the performance.

Although an increase in the surface area of the crystal plates would allow dancers to
have more room to operate, the added weight would create an additional burden on the
performers holding the crystal plates. Therefore, the sizes of the crystal plates were
determined after the demands of the two parties were carefully considered, providing
dancers with enough room to move and change positions.

After taking into account the factors involved in the choreography, the safety of the
dancers, and various aspects of concern, two crystal plates made from acrylics of
varying sizes were used. The first crystal plate measured 1.8 cm in thickness and
150 cm in diameter; the second crystal plate measured 1.5 cm in thickness and 100 cm
in diameter. These crystal plates featured a surface area and weight that were deemed to
be appropriate and safe, and they enabled Zhao Feiyan to showcase a graceful dance
performance. The two crystal plates were separated, misplaced, and stacked to create a
variety of images and to make movements and dances on the crystal plates visually
pleasing to watch.
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6 Analysis and Review

For the performance of Dancing on Palms choreographed in 1996, only one crystal
plate was used. The original idea was to employ three performers to hold the crystal
plates to create a more visually pleasing view. However, after considering the safety of
the female dancers, as well as the physical conditions of the performers holding the
crystal plates (i.e., to prevent them from shoulder injuries and pushing beyond their
physical limits), an additional performer was added.

For the performance of Feiyan’s Dancing on Palms choreographed in 2010, two
crystal plates that varied in size were used. The skillful control of the crystal plates and
the elegant body movements of the performers successfully supplemented each other
and enhanced the richness and tension of the performance, in terms of both the external
presentation of the dance and the implications hidden within.

As stated by Susann Langer (1957), a renowned American scholar who studied
semiotics and aesthetics, art is created in the form of symbols to express human
emotions [6]. Props are stationary objects and only come to life when beautiful dances
come together with skillful prop control. These props work in harmony with the
dancers, supplementing each other to create enriched and colorful dance images. They
allow the creation of dances to achieve new heights and enable the audience to be
satisfied with the magnificent visual performances and the interpretation of the con-
notations involved in the dance work.

7 Conclusions and Recommendations

Dance is a form of expression in which the body moves to create postures; it is also a
way of expressing thoughts and emotions through rhythmic movements. Dances are a
space-oriented art, as well as a time-oriented art. They must be performed in front of an
audience, in which the audience experiences the emotions depicted and then com-
prehends and appreciates the art embedded in the performance.

7.1 Conclusion

During the choreography process for Feiyan’s Dancing on Palms, to ensure the
effective display of the refined and aesthetic qualities of the art work, artifact records
and historical data from the Han dynasty were carefully studied. The records and data
were abundant, from which the life stories of Zhao Feiyan were examined to find ideas
for creating the dance.

Dancers are the subjects in dance performances; therefore, the dancer with
appropriate dance skills and who matched the appropriate image of Zhao Feiyan was
selected. The usage of the dancing prop, the historically renowned crystal plates, was
also integral to the dance. The making and use of the crystal plates presented challenges
to the choreographers and the performers (including the female dancer standing on the
suspended crystal plates and the male performers holding the crystal plates) during the
dance creation and performance processes.
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In addition, appropriate music had to be chosen from a large selection of available
music. These were the factors that must be considered to produce the dancing images of
Zhao Feiyan, for these images to be imprinted in the minds of the audience, and to
enable choreography theories to be applied in practice.

7.2 Recommendations

Traditional dances in Taiwan are characterized by the repeated use of props. The wide
variety of props available has resulted in various usage methods and operational skills.
Choreographers use their artistic prowess to connect dancing props to dancers, which
therefore can work in harmony with each other to create enriched and colorful dance
images. Thus, the creation of dances can achieve new heights, enabling the audience to
enjoy the magnificent visual performances and to interpret the connotations implied in
the dance work.

An ex post facto self-interpretation methodology was adopted in which an objective
perspective was employed to perform an in-depth analysis and self-reflection onFeiyan’s
Dancing on Palms. The result may be used as a reference for subsequent choreography of
dance works in an attempt to perfect the performances. The recommendations are as
follows:

1. The use of dancing props as symbols primarily focuses on the successful presen-
tation of the dance content. Choreographers concerned with results of the perfor-
mances must first pay attention to the props (i.e., the crystal plates), as well as the
psychological state of the performers (i.e., female dancer standing on the suspended
crystal plates and male dancers holding the crystal plates). The ability of dancers to
convey emotions through props relies on their mastery of prop control and how well
they can dance on and with the crystal plates. Because no shortcuts exist for dancers
to become skilled at their craft, they must constantly practice;

2. Concerning the use of the crystal plates, male dancers must possess sufficient
physical strength and determination to support the plates; female dancers must
overcome the fear of falling and maintain balance on the narrow platform; and
choreographers must consider the safety of the dancers in the design of dances; and

3. To produce good dance performances, dancers must not only possess perfect
dancing skills but also have a thorough understanding of Chinese culture and the
ability to express emotions. To enrich the performance skills of dancers, choreog-
raphers must educate dancers on the aesthetics of culture and arts, which should not
be ignored in dance education.

References

1. Bi, H.D.: Research Methods of Interpretation and Quality Study. Ju Liu Publishing, Taipei
(1996)

2. Bryson, N.: Vision and painting: The logic of the gaze. Yale University Press, New Haven
(1983)

Human Factors Perspective of Dancing Props Design 283



3. Chen, Y.Y.: Visual Culture Theory. Wei Bo Culture Publishing, Taipei (2004)
4. Gadamer, H.: Truth and Method. Continuum International Publishing Group, New York

(2004). Original work published in 1975
5. Hong, H.D.: Modern Philosophy Interpretation. Wu Nan Bookstore, Taipei (2008)
6. Langer, S.K.: Problems of Art. Charles Scribner’s Sons, New York (1957)
7. Liang, F.Z.: The methods of interpretation and its use on educational research. Li Wen,

Kaohsiung (2000)
8. Maquet, M.: The Aesthetic Experience: An Anthropologist Looks at the Visual Arts. Yale

University Press, London (1986)
9. Rogoff, I.: Studying visual culture. In: Mirzoeff, N. (ed.) Visual Culture Reader, pp. 14–26.

Routledge, New York (1998)
10. Wang, K.F.: The story of ancient Chinese dancer. Lan Ting Publishing, Taipei (1986)
11. Xu, S.X.: Ergonomics. Young Ze Culture Publishing, Taipei (1991)

284 J.-H. Tseng and P.-H. Lin



The Application of Chinese Poem
“Yu Mei Ren” in Design

Mo-Li Yeh1(&), Hsi-Yen Lin2, Ming-shean Wang3, and Rungtai Lin2

1 Department of Fashion Design, Hsing Wu University,
Linkou, New Taipei City 24452, Taiwan

1101moli@gmail.com
2 Graduate School of Creative Industry Design,

National Taiwan University of Arts,
Daguan Rd., Banqiao Dist, New Taipei City 22058, Taiwan
p3yann@gmail.com, rtlin@mail.ntua.edu.tw

3 Digital and Design Department, Mingdao University, Changhua City, Taiwan
wangms0730@gmail.com

Abstract. The purpose of this study, alternatively, is taking inspiration for
culture creative design from an invisible culture element, the Chinese poetry.
With its external form and internal meaning, poetry is applied and transferred to
design, using their common structural features. This study developed a model
for transforming poetry into creative basic design and Art. The procedures
require three essential phases of visualizing abstract concepts, concretizing
visual components, and utilizing 3D products. Implementation steps include
selecting themes, analyzing application types, transferring design elements,
concretizing design elements, enforcing external functionality, utilizing for
everyday life, experiencing design aesthetics, and achieving goals for cultural
creative design. In conclusion, this study contributes to academic study, edu-
cation for cultural creative design, development of cultural creative industries,
and culture preservation. With a well-established research framework, this study
integrates relevant theories, research methodology, and implemented case
studies to turn the originally “emotional” poetic content to a “rational” and
logical step-by-step process, and thus acquires its academic significance. Fol-
lowing the concrete transfer design model, design students will be effectively
instructed and inspired in applying cultural creativity for expressing abstract
poetic concepts. As for cultural creative industries, this model derived from
theories of transfer design and supplemented with illustrative implemented
cases, will provide them a specific and feasible reference for practical applica-
tions in highlighting emotional experience and cultural elements in their prod-
ucts. After a thorough investigation of the “traditional” poetry, cultural elements
are now transferred to poetry-related “modern” creative design in this study.
Hereafter, with active participation of the new-generation designers inspired by
this implementation model, the glorious traditional Chinese culture elements
will be carried on and extended.
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1 Introduction

This study investigated the origins of traditional Chinese culture, one characterized as
deep and profound, through elements found in its poetry. The meaning of the poetry,
whether explicitly or implicitly expressed, was used as the design concept of cultural
creative products in the field of creative design as well as the impetus for Taiwanese
designers to create cultural creative designs. Traditional poetry and literary compo-
sition in rhyme reflect the cultural wisdom of ancient Chinese poets and serve as great
inspirations for contemporary creative designs. Regarding related studies on the
design application of elements found in poetry, Beatty (2011) published articles such
as “The Intersection of Poetry and Design” and “Similarities Between the Design
Process of Poetry and Design,” in which the perspective of “writing poetry” was used
to examine the sources of inspiration, problems encountered and resolved, and works
revised during the poetry-writing process. The relationship between poetry and design
was examined by comparing the principles that governed them. By contrast, in the
current study, the objective was to investigate how creative ideas found in poetry were
applied to creative designs. A series of studies from 2011 onward has revealed that
designs made by applying cultural concepts found in poetry differ when the “trans-
formation of cultural concepts” differs. The “shape” and “essence” of poetry were
used to analyze key imageries in the poetry, in which shape was defined as real and
tangible forms, whereas essence was defined as abstract ideas. The shape and essence
of poetry were subsequently used to decide the color, texture, and shape of the design
works. The transformation of cultural concepts was divided into four types, namely
“from shape (in poetry) to shape (in design works),” “from shape to essence,” “from
essence to shape,” and “from essence to essence.” The six viewpoints of poetry were
based on the six viewpoints principle proposed in The Literary Mind and the Carving
of Dragons (Chapter: Companion) and were used to evaluate the six aspects of poetry,
namely weiti (poets’ use of explicit expressions), tongbian (whether poets can use the
methods passed down from the past as well as innovate such methods in their poetry),
qizheng (whether poets can produce diversified works and maintain their unity), shiyi
(whether the people or things depicted in the works are vivid and able to reflect real
life situations or transmit ideas), gongshang (the flow of the language in the poetry),
and zhici (the meaning and characteristics of the poetry and whether they can
reproduce the imageries that have been formulated in the mind). The six viewpoints
served the following functions when poetry was transformed into design works:
(i) showed the shapes, patterns, and structure to be used; (ii) provided design prin-
ciples; (iii) innovative use of emotions and implied meanings; (iii) accentuated texture
and colors; (iv) engendered a dynamic atmosphere; and (6) illustrated key charac-
teristics. In this study, Yu Mei Ren, written by Li Yu, was used to demonstrate the
aforementioned transformation.
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2 Concepts Adopted in the Application of Elements Found
in Poetry

Poetry and design are a form of communication. According to Jakobson, six elements
must be present for communication to transpire. These six elements are “addresser,”
“context,” “message,” “contact,” “code,” and “addressee.” Poets are unique addressers.
They are emotionally affected by the world (the context), and the experience leads to
their affections (the message). They use contacts transmitted through sound or light
(e.g., air, speakers, book pages, and audiovisual equipment) as well as words of poetry
(the code) to send messages to people who can appreciate the poetry (the addressee).
All six dimensions must be in place to produce a favorable communication process.
Without great poets, spatiotemporal environments, ideas, tools, languages, and audi-
ences, the communication cannot be comprehensively understood. Similarly, designers
are affected by their environments (the context), and the experience leads to their
creative works (the message). They use colors, shapes, and materials (the contact) as
well as design methods (the code) to produce design works for consumers (the
addressee). The comparison shows that poetry and design share similar methods of
communication.

Regarding poetry content, in addition to investigating explicit expressions or
implied meanings, selecting appropriate implications as the key implication is crucial to
successful transformation. The use of the key implication method was inspired pri-
marily by the keyword method. In 1978, Pressly and Levin adopted the concept of
mental image to examine the effect of the keyword method on learning. The term
mental image signifies the image that appears in the mind of people when reading an
article and an image that enables them to experience the feeling of virtually being in the
environment depicted by the article. Pressly and Levin proved that the use of keywords
to produce mental images can help improve memories and that concrete words are
more effective at generating mental images and more easily remembered compared
with abstract words. This finding indicates that the use of the keyword method depends
on the mental images to be generated. Furthermore, if the learning content is on specific
fields, abstract forms, or subjects of which learners have no prior knowledge, the
keyword method becomes even more critical during the early stages of transformation
learning. This is because keywords expand the imagination of learners regarding the
content and because they imperceptibly enables the interactions between old and new
messages. In this study, the keyword method was used to develop key implications that
were subsequently used to transform poetry. The key implications improved the
readers’ memories of poetry, facilitated the continuity of poetic culture, and rendered
the abstract words of poetry concrete, which enabled them to be manifested in actual
design works (Fig. 2).

Yuan (1996) proposed that imageries in poetry can be divided into five categories:
nature (e.g., astronomy, geography, animals, and plants), society (e.g., war, serving as
officials, hunting and fishing, and weddings and funerals), humans (e.g., the four limbs,
facial features, organs, and psychology), artificial objects (e.g., buildings, artifacts,
clothing, and cities), and imaginary things (e.g., immortals, ghosts, the supernatural,
and the underworld). In addition, Yuan stated that “an object can create many
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interesting and charming imageries.” Images can be used to transmit and present
objective knowledge or elicit and convey subjective feelings. Objective knowledge can
be described by nonverbal media, whereas subjective feelings create imageries because
writers incorporate feelings into the images. Poets use concrete images as the medium
to convey feelings, and readers experience these images through vision, hearing, smell,
taste, and touch, which triggers associative thinking and enables them to resonate with
the poets. Therefore, by analyzing the five senses and the mental images created in the
minds of readers by applying the five imagery categories (e.g., nature, artificial objects,
and imaginary things), they facilitate the visualization of abstract concepts and enable
these concepts to be transformed into designs.

3 Theories and Steps to Transforming Poetry into Designs

Regarding the theories for transforming poetry into designs (Ye, 2014; Joseph, 1996;
Chen, 2004; You, 1997; Chen, 2010; Lin, 2007), in addition to studying creation
theories, those on the cognitive process in educational psychology must be examined.
These theories facilitate the understanding of the process involving the transformation
of abstract ideas to concrete objects. Regarding the design method, theories pertaining
to design procedures and design operations were adopted to facilitate the visualization
of abstract poetry-related concepts, concretization of visual design elements, and
introduction of design elements for daily use. Related theories are organized and
described in Fig. 1 as follows:

Fig. 1. Theories and procedures for transforming poetry to design (organized in this study)
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The process in which designers are inspired and engage in creative thinking is a
crucial topic in the field of design research. As described in the general procedural
model of the design process (Joseph, 1996), the process of creative operation, in
essence, follows a stage-by-stage procedure, which includes a concept stage, imple-
mentation (concretization) stage, and detail modification stage. Chen (2004) combined
the concepts of circularity of Hegel (1770–1831) and Plato’s anodos to develop the
model of design and creative operation. The model showed that designers use the
interactions between variables, such as design operation, design-related references, and
creating creative works, to make artworks more refined, mature, and complete. In a
study on design representation, You et al. (1997) investigated the method by which
imageries of products can be transformed to design representation and subsequently
proposed a three-stage design method that involved associative thinking, transforma-
tion, and implementation (concretization). Associative thinking refers to experiences,
ideas, memories, or perceptions that audiences can directly “feel,” which designers
describe and present ideal and meaningful concepts (imageries) that they have in their
mind. Poets’ use of imagery transformation is often attributed to the associative
thinking effect. During the process of creation, associative thinking is a key psycho-
logical activity. Hegel believed that all artworks are a product of the mind and that a
“subjective force” is required to push the creative activity. Such a creative activity is
commonly referred to as an artist’s “imagination.” The key words of the imageries
serve as the basis for converting symbols dimensionally. Transformation is one of the
key steps during the process of design transformation, which “concretizes” the asso-
ciative thinking elicited by imageries so that it can be visualized. Associative thinking
is transformed from abstract ideas to having basic shapes, and from having basic shapes
to three-dimensional (3D) designs (i.e., a model). Implementation (concretization) is
the finalization of designs, which indicates the completion of the associative thinking
transformation process. After the modified works have been transformed, designers
must review and revise related steps used to control the rationality of design elements,
the processing of design-related details and the ratio of design elements, and
design-related color schemes.

Regarding literature creation, Chen (2010) indicated that people must have basic,
special, integration, and various skills to be able to read, write, and engage in various
types of learning. Basic skills include thinking abilities, observation skills, ability to
memorize, ability to relate, and imagination. Special abilities include the ability to
establish a style, select a style, decide the theme and gather materials, use vocabularies,
modify phrases, and develop a literary structure. Integration ability includes creativity.
By enabling the three types of skill to “interact” with each other, these abilities are
subsequently mastered, and step by step they become a thinking system, leading to
literature creation. Lin (2007) asserted that the steps to teaching new poetry begin with
the perception of objects followed by the formation of inspirations so that the objects
and inspirations become one and are reflected in the design of poetry education.
Education on poetry transformation is subsequently divided into various stages, such as
“sharpening the perception ability senses” to help students be more easily inspired,
“strengthening the ability to relate to things” to improve the ability of students to relate
the subjective with the objective, and “breaking through the wall of common sense” to
induce the poetic thinking skills of students. Related theories pertaining to literature
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creations, design procedures, and design operations were used as the preliminary ideas
to form the implementation stage of our transformation design. This implementation
stage was developed according to the characteristics of poetry, which were divided into
three stages comprising visualization of abstract concepts, concretization of visual
design elements, and introducing design elements for daily use. The procedures were
selecting key implications for the topics to be discussed, analyzing the types of
imagery, transforming and summarizing design elements, presenting concrete design
elements, employing elements to strengthen design appearance and functions, intro-
ducing design elements for daily use, experiencing the aesthetics of emotional designs,
and achieving cultural and creative design objectives.

4 Experiencing the Aesthetics of Emotional Designs
and Achieving Cultural and Creative Design Objectives

For the visualization of abstract concepts stage, the theories of methods to transform
designs described in the previous section were employed to produce a concepts in
operation stage. By using methods such as observations, associative thinking, and
imagination as well as selecting appropriate poetry, poets trigger the readers’ senses of
perception, from which imageries in the minds of poets are described and presented.
Therefore, when studying poetic culture, related abstract elements, such as senses and
imageries, are collected and analyzed to investigate the transformation from poetry to
visual designs. Yue (2005) indicated that when attempting to improve the ability of
students to remember images, the concept mapping method may be used. This method
enables students to use their imagination to create images for abstract knowledge that
has no images. When reading text, readers can remember only keywords or concepts
before placing them together. The same principle applies to abstract images. For the
transformation from poetry to design, the aforementioned methods are used to enable
designers to provide additional approaches to inspire the creativity of readers along
with the visualization of abstract concepts. Moreover, by using methods such as
observation, associative thinking, and imagination, readers are able to understand the
environment in which the poetry was written, which enhances the depth of their
understanding when visualizing abstract concepts.

For the concretization of visual design elements stage, key implications and
imageries obtained from the analysis during the previous stage were transformed using
a transformation index. The index differed between varying poetry types. Imageries
were transformed into concrete 2D or 3D images with colors, texture, and shapes.
These imageries were used as the elements to construct the designs. The characteristics
of the poetry were included into the design of objects to help strengthen the ability of
the viewers to relate to things. Liou (2012) examined the emotions of designers during
the image abstraction process and discovered that they used shapes, texture, colors,
environments, and characteristics of elements to depict imageries. Lin indicated that
poetic thinking is characterized by writers regarding themselves as observers who
transfer their subjective emotions to objective objects. The objects become a mani-
festation of their emotions, and the two subsequently become one, which enables
poetry (a reflection of the mind) to transform into products (an object). By deciphering
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the codes hidden in the poetry, readers are able to identify elements of concretization as
the proof of concretization of visual design elements, showing how poetry has been
effectively transformed into designs and how it strengthens the ability of viewers to
relate to things.

For the introducing design elements for daily use stage, designers were encouraged
to engage in poetic thinking and enable mental images to “interact” with each other so
that ideas were fully mastered and became motivations for creating designs for daily
use. These design creations were to transcend the limitations and development imposed
by rationality and enhance the effectiveness of the design elements. The types and
properties of the designs were to be ensured, and detailed design modifications were to
be made to complete the poetry-design transformation process to enable the product
designs to fully depict the emotions of the poets. In addition, designers had to consider
whether the products were convenient to use, easy to operate, pleasing to look at, and
truly suitable for daily use. For example, regarding the various household items
(e.g., items for use, to be looked at, and to feel), using appropriate designs will make
them more pleasing to use, to be looked at, or to feel, which increases the quality of life
and enables cultural traditions to be deep-rooted in people’s daily activities, thus
achieving the goal of introducing design elements for daily use.

Regarding the key implications to be selected for the topics to be discussed, “spring
river rushing east” was selected as the key implication for analysis. An analysis of the
imageries showed that movements depicted in the poetry were transformed into the

Fig. 2. Example of transforming the poem (Yu Mei Ren) into designs
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colors, texture, and shapes of the design products. Regarding the analysis of the
imageries, “river” and “flowing” were used to form concrete objects. The “sense of
movement” and crystallized, transparent materials were used to display the flowing of
the spring river. For the “shape” of the design elements, scenery of the spring river was
used. The “river” and “flowing” depicted in the poem were used to form concrete
objects with curved shapes. The phrases “When had … end” and “how much … is still
known” were manifested in glasses with multilayered curves and sequentially emerging
lights to illustrate a sense of movement, indicating the ebbing of the tide.

5 Conclusions

In this study, the topics of poetic culture as well as the design and application of poetic
culture were studied. The design and application of poetic culture in various areas such
as the fields of academic research, design education, and the creative industry as well as
in cultural continuity were investigated. The results for the four areas are described
presented as follows: (1) The field of academic research: In a systematic and logical
research framework, academic research methods and tools are combined with
poetry-related theories and case studies to transform emotions depicted in poetry into
rational and logical thinking. (2) The field of design education: Concrete poetry
transformation design is used to convey abstract emotions to introduce various culture
into people’s lives, such as by enabling people to re-embrace the beauty of poetry and
forge an awareness of the connection between aesthetics in poetry and in designs,
effectively motivating students to use abstract elements and transform them into con-
crete creative concepts. (3) The development of the creative industry: Theories pro-
posed for poetry transformation designs are employed in actual design projects to
encourage designers to examine the significance of poetic culture and to enlighten them
about the mental cognitive experience from poetry. The experiences will provide the
industry with the references to be used in practice and enhance the emotions and
cultural significance conveyed in the artworks. (4) Cultural continuity: The cultural
significance of traditional poetry is examined to create related contemporary designs,
inducing the active participation of people from the new generation, which subse-
quently stimulates their creative inspirations and wins their approval of Chinese
culture, achieving the goal of preserving Chinese culture.
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Abstract. A city’s cultural heritage is a unique symbol of the city’s identity. It
is a valuable basis for the modern city to trace the cultural origins, look for their
own position, restore urban identity, and get public recognition. In-depth study
and excavation of urban heritage and the effective use and dissemination of
cultural wealth of the city are regarded as necessary measures to highlight the
city’s character and promote the development of urban culture. In combination
with art and technology, exhibition, dissemination and service tools of new
media being used in the field of cultural heritage, will help to achieve cultural
heritage protection and mutual promotion between development and innovation,
thus it has important practical significance for the sustainable development of
urban culture and economic. This article introduces ideas and experience based
on new media exhibition system of the Pingdingshan Museum.

Keywords: Cultural heritage � Urban culture � New media art � Exhibition and
dissemination � Interactive exhibition design

1 Introduction

City refers to the convergence of population, resources, public facilities, industry
commerce and culture. No matter historic or new blooming, the development of urban
requires not only both political and economic powers for the city’s maintenance and
promotion, but also the gathering and inheritance of culture which beard the soul of the
city. Cultural heritage reflects the life trajectory of the city. It is the concentrated
expression and interpretation of urban characteristics, as a real existence of the memory
of the city. Scientific and in-depth understanding and mining of city’s cultural heritage,
restoring and enriching the connotation of urban identity, and positioning urban
qualities reasonably are the foundation for the construction of urban culture. Accurate
grasp of the cultural identity of the city helps to lay a good foundation for obtaining
wide spread recognition of the public and positioning of urban cultural development
direction. The “recognition” plays an important role to establish a good image of urban
culture and expand urban culture externally, and gather public consensus internally,
safeguards a strong spiritual motivation and intellectual support for the city’s economic
and social development.
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Combined with new concepts and technologies, exhibition, dissemination and
service means of new media being used in the field of cultural heritage have broad and
important application prospects. The use of technical means and concept methods of
new media, and mining, development and dissemination of the spirit of the city make
cultural heritage become active construction of urban identity for promoting urban
cultural development and innovation. In one word, it is one of possible ideas that are
worth trying to promote comprehensive and sustainable urban development.

2 Related Work

In recent years, as a new means of communication, new media art has spread to a
certain application in the field of cultural heritage at home and abroad. For example,
recently, the Cleveland Museum of Art of the United States makes extensive use of
new media art and technology, a large touch wall, matching action recognition, etc.
(Fig. 1), which make people understand the contemporary museum with a new look.
In China, the Nanjing Museum builds a Digital Experience Center (Fig. 2), as a
consequence, new media tools have received centralized applications. New Media Art,
which has a new and attractive entertainment features with its sound and light means,

Fig. 1. New media exhibition items of the cleveland museum of art of the united states (http://
www.clevelandart.org/gallery-one)

Fig. 2. Digital experience center of the nanjing museum (http://www.njmuseum.com/Antique)
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brings to the viewers a strong visual, appeal, and immersive experience. It is regarded
as its unique communication advantage, different from other artistic means. More
importantly, the new media art brings a new narrative mode; its rich, vivid, interactive,
nonlinear characteristics might change the discourse system of traditional museum and
bring new urban cultural experience.

3 New Media Exhibition and Dissemination System Design
of the Pingdingshan Museum

3.1 Trinity Analysis Method for Cultural Heritage: “Origin”,
“Evolution”, and “Characteristics”

The basis of culture communication is accurate analysis, awareness and positioning.
For understanding its own values and positioning the core spirit of its character of each
city, it is necessary to explore its own life trajectory and grasp the pulse of sustainable
development from the city origin and development context. System analysis and
reconstruction of “origin”, “evolution”, and “characteristics” of the city’s cultural
heritage, is an effective way to recognize and develop the city’s cultural heritage and
shape urban identities. The trinity analysis method of “origin”, “evolution”, and
“characteristics” (Fig. 3), in short, is to pursue the “origin” of urban culture from the
origin of the city and geopolitical environment, the “evolution” of urban culture from
the historical changes, and the “characteristics” of urban culture from the major his-
torical events.

3.2 New Media Narrative System Construction of the Pingdingshan
Museum

New media exhibition and dissemination design of the Pingdingshan Museum is one of
our most recent cases. Pingdingshan, as a new city of coal industry in modern China, is
well known, but its urban culture is slightly dim. Recent archaeological excavations
have opened a door for the history and culture of the city. The finding of town site and
a large area of cemetery of the Zhou Dynasty, helps to make a substantial advance of
the civilized era of Pingdingshan city. Moreover, the inscriptions of unearthed jades

Fig. 3. Trinity analysis method of “origin”, “evolution”, “characteristics”
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and bronzes can further confirm, the ancient state with “Eagle” as totem – the existence
of the Ying State (In Chinese classical literary, “Ying” means “Eagle”). (Figures 4, 5, 6)
The pursuit of “Eagle” culture fits the people’s feelings of finding origin, adding to the
cultural advantages of Pingdingshan. Eagle’s image and characteristics are also in line
with enterprising spirit and local character of the industrial city, therefore, “Eagle” as
the theme of the spiritual heritage has opened up new horizons for cultural development
of Pingdingshan.

In the construction of the new urban museum of the Pingdengshan Museum, along
the trinity analysis of ideas of “origin”, “evolution”, and “characteristics”, we’ve
combed the narrative system of Pingdingshan cultural context together with museum
researchers and experts in various aspects. In the combination of traditional culture and
innovative technology, with the use of the internet and new technology for digital new
media as the important content of core nodes, we focus on narrating, plan a new media

Fig. 4. Unearthed white eagle carved by lines in Pingdingshan

Fig. 5. “Ying” in chinese classical literary

Fig. 6. Unearthed bronzes in Pingdingshan and the inscriptions
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narrative system of interactive media projects, including New media sound and light
relief of the origin of the Eagle City,1 Virtual space and time roaming in ancient city by
Vehicles and Horses,2 and Chime-bells Interaction,3 interactively narrate historical
origins, cultural context and hot stories of the Eagle City, so that viewers can be deeply
immersive with interactive experience, and feel ancient culture and unique charm of the
Eagle City (Fig. 7).

3.3 New Media Art Works of the Pingdingshan Museum

New Media Relief of the Origin of the Eagle City. “Finding origin” seems to be a
natural human feeling. The consciousness of culture of “origin”, makes people find
their own foothold point and identity recognition in the complex world and society.
The starting point of diverse cultural nature explains the fundamental problems of
urban existence, and largely influences the development direction of the city.
In Western Zhou Dynasty, Pingdingshan area was vassal state controlled by the fourth
son of the King Wu of Zhou (also known as the ancient Ying State historically). During
the long-term excavation process, in the cemetery of the Ying State, there are up to
million pieces of unearthed copper, pottery, jade, stone and other types of artifacts, and
over two hundred pieces of bronzes with inscriptions, thus opening a long-submerged
mystery of ancient central plains. In 1986, an important cultural relics with the

Fig. 7. Pingdingshan’s cultural context and new media narrative system

1 Designer: Lie Zhang, Zhi-Gang Wang, Zhi-Jun Zheng.
2 Designer: Lie Zhang, Feng Xian, Jun-Yu Chen, Bo-Hang Pan, Jin Huang, Li-Wen Gong,
Hai-Yong Sun, Chun-Yu Xu.

3 Designer: Lie Zhang, Ye-Qing Deng, Yi-Xi Zhong, Bai-Zhuang Ye.
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significance of family emblem – the Jade Eagle, was unearthed from the 1st tomb of the
Ying State cemetery. The eagle is the most representative of the limitless sky,
broad-minded birds, and can tell an enthusiastic spirit of fighting the sky. It is also the
origin of Pingdingshan’s alias – the Ying City. With the Jade Eagle, the Ying State,
inscriptions, and the modern spirit of Pingdingshan, these different elements are inte-
grated together to tell the story of the origin of the Eagle City, as an important new
media works of the Pingdingshan Museum. We use superimposed projection in artistic
creation of relief, through meticulously arranged narrative script and imaging and
lighting with precision control, in this way, the seemingly traditional static relief
appears to be “alive”, which presents a vivid and detailed dynamic sound and light new
media relief works (Fig. 8).

Virtual Space and Time Roaming in Ancient City by Vehicles and Horses. Cul-
tural heritage on the interpretation of urban identity also reflects the inheritance in the
context of the city’s culture. Thanks to historical documents and recent excavation
research of cultural relics, historical development of the ancient city of Pingdingshan
gradually become clear. The findings of stacked cultural layers make the city’s heritage
thicker and calmer, regardless of the time change, cultural diversity is always
accommodated and gathered with a broad-mind.

In order to fully experience the geospatial features and the context of development
of times of Pingdingshan region, we combine kinect sensing equipment to design the
Virtual space and time roaming in ancient city by Vehicles and Horse. In front of the
big immersive screen, viewers only make a gesture of pulling the reins by waving their
hands, and then horses in the screen will lead them to travel the ancient cities of
Pingdingshan in a specific period. Ancient topography and geomorphology and cus-
toms are demonstrated in front of eyes of viewers. The shape of vehicles and horses,
different decoration, and the surrounding scene, are all on the basis of rigorous
archaeological research with artistic creation. As shown in Fig. 7, the scene is by now
completed, which can present the period of ancient Ying State of the Western Zhou
Dynasty. Next, we will incorporate information from different historical periods, so that
people can further travel through the different times, such as the Spring and Autumn
Period, Han, Song and Yuan Dynasties and so on in Pingdingshan by vehicles and
horses (Fig. 9).

Chime-bells Interaction. Major archaeological discoveries and major historical
society events are one kind of marks of urban identity of cultural heritage. As witness
of the historical changes and a milestone in social development, a city can become very
charming. Pingdingshan was located in the northern border of the Chu State during the

Fig. 8. New media relief of the origin of the eagle city
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Eastern Zhou Dynasty, as an important north-south traffic road and important military
powerhouse in the disputing period of vassal states. The Xu State as the state with
surname Jiang in the Zhou Dynasty, it moved the capital to here in the Spring and
Autumn Period. In March 2002, the monarch of the Xu State, XuGongning tomb of the
Spring and Autumn Period in Ye County in Pingdingshan was found. A set of unique
Chu bells is the most impressive among the unearthed artifacts in tomb. The
chime-bells are divided into 5 groups with 37 pieces, including Yong bells, Niu bells
and Bo, which can help to fill the missing link from small bells in the Spring and
Autumn Period to the large ZengHouyi Chime Bells in the history of the development
of the Bronze Bells in China, being called the first sign of large portfolio belles in the
Spring and Autumn Period. Meanwhile, the group of bells is regarded as the bells,
which are currently known in the same period, with maximum size, the largest number
of pieces, the best sound quality, and the most unique and complex combinations. The
bells are the result of blending a variety of cultural factors, thus they provide a rare kind
of information on the study of exchange and fusion of Central Plains culture and Chu
culture.

For such a major archaeological discovery and its unique features of social and
historical changes of the Spring and Autumn Period, we design a new media interactive
entertainment works – Chime-bells Interaction. We take the traditional spatial design
technique of opposite scenery, using spatial modeling to create a semi-independent
open space. One side is a group of real unearthed chime-bells; the other side is com-
pletely digital interactive virtual chime-bells. But both are almost identical in shape,
texture and appearance, and size. People can understand the characteristics of the group
of chime-bells and its social and historical background through interactive images. The
bells can be struck, so that people can hear the wonderful sound of real chime-bells. In
addition, with natural guide of screen, it plays a melodious music of chime-bells.
People can be immersed in the space with the change of real world and virtual world,
listening to classical and novel music of Pre-Qin Dynasty (Fig. 10).

Based on the above works, We look the rich cultural heritage of our city as a target
resource, excavate its cultural value, and refine some factors which can symbolize and
summarize the history, culture, personality of city. The city’s origin, evolution,
Characteristics will highlight the culture of the city. Under the New Media Context, we

Fig. 9. Virtual space and time roaming in ancient city by vehicles and horses
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arrange and decorate the representative narrative thread and the typical scene using art
and technology forms, develop and utilize innovative digital communication and dis-
play technology, to find the most suitable and best art presentation. Finally, we take the
city’s cultural heritage resources into digital display dissemination system to achieve
the goal (Fig. 11).Requirement analysis and implementation

4 Conclusion

Cultural evolution is continuing forward in the ongoing process of innovation and
tradition. Without innovation, culture loses its vitality. Today, the colorful cultural
heritage that is presented in front of us is bred from ancestors in innovation and tireless
exploration. To achieve inheritance and innovation of the city’s cultural heritage, it is
necessary to examine and explore, realize and develop its wisdom and achievements
along the clues of historical evolution. Meanwhile, the combination of advanced
technology and artistic means, attractive, innovative, and appealing exhibition and
dissemination methods in full of the spirit of the times, are widely accepted, and the
city’s position and advantages by highlighting the cultural characteristics give people

Fig. 10. Chime-bells interaction

Fig. 11. The framework map of digital exhibition and dissemination system construction about
city’s cultural heritage
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who reside in the city the spirit of enlightenment and emotional attribution, so that
cultural identity and innovation can become spiritual power and inexhaustible culture
source to maintain sustainable urban development.
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Abstract. This study focused on undergraduates with varying reading habits
and investigated their behavioral differences as well as the structural relation-
ships between their attitude toward reading paper and digital catalogs, their
digital usage behavior, and their paper and on-screen reading literacy. Fifty
undergraduate students from Northern Taiwan comprised the sample population
and were interviewed in depth. Comparative analysis was conducted on the
behaviors between reading paper and digital catalogs. The results show that
paper catalogs emphasized (a) richness of content messages, (b) viewing com-
fort of graphics editing, (c) convenience of storage, (d) connectivity of data
search, and (e) influence of applied operations, whereas digital catalogs focused
on (a) interactivity of media exchange, (b) immediacy of feedback sharing,
(c) authenticity of audio–video transmission, (d) interoperability of service
platform, and (e) potential of diverse internationality. Based on these qualities,
the reading behaviors of undergraduate students who read using paper and
digital catalogs were investigated and compared to determine the influence of
paper and on-screen reading on the students. Finally, strategic recommendations
for promoting digital catalogs are proposed through inductive analysis.

Keywords: Paper catalog � Digital catalog � Reading behavior

1 Introduction

In the digital age, the widespread applications and public knowledge of computers and
the introduction of mobile reading technologies along with iPad and iPhone devices in
2010 have gradually expanded the use of tablet computers and smart phones. Digiti-
zation has become an integral part of peoples’ lives. People traditionally acquire and
accumulate knowledge by reading printed materials. As technologies progress, reading
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behaviors have rapidly changed from linear paper reading to nonlinear on-screen
reading.

Catalogs frequently assist leaders in transmitting, reading, and comprehending
messages and ultimately completing purchase behaviors. Catalog contents exhibit the
functions of displaying corporate image, manifesting product attraction, and enhancing
emotional associations, which are means of conveying commercial messages. Because
the on-screen reading industry and relevant technologies have seen rapid development,
catalogs no longer convey strictly visual knowledge but adopt digital multisensory
stimulations through surface representation. Contrary to traditional paper catalogs,
digital catalogs provide readers with a brand-new audience experience, which has
revolutionized paper reading patterns and integrated graphics, audio, and video in
nonlinear reading patterns, stimulating readers’ interests through innovative, charming
presentations. This has led to a revolutionary age since the advent of printed mass
media and has transformed advertiser marketing, media pricing, and consumer
behaviors. However, the effects of these revolutionary features and whether they meet
reader expectations thereof remain unclear.

The purpose of this study is to determine participants’ level of acceptance of
reading catalogs presented in various media formats, their usual text reading habits and
behaviors for various media formats, and their opinions on text presented in various
media formats.

Based on the research purpose, the specific objectives are described as follows:

• Investigate differences in the reading behaviors of undergraduate students who read
using digital or printed text formats.

• Investigate the selection motive and usage condition of undergraduate’s students
who read using digital or printed text formats.

• Investigate the roles of digital and printed text formats in the reading activities of
undergraduate’s students.

2 Literature Review

2.1 Reading Properties Associated with Paper Catalogs
and Digital Catalogs

Previously, businesses were required to publish numerous planar catalogs for mar-
keting products. However, products are often phased out or upgraded before all the
catalogs have been distributed because of fierce market competition. This is no longer
the case in the digital age because digital business has become a market expansion
channel through the emergence of the Internet. In addition, this change has facilitated
the development of paper catalogs into digital catalogs. Online reading has emerged
because of the increase digital information, constant development of digital technology,
and ever-changing digital content and media technologies. These facets complete the
Internet at present and have prompted the diverse applications of on-screen reading,
digital catalogs, digital magazines, digital picture books, and multimedia books. As the
national economy and per capita income rise, the formation and development of the
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logistics system prompt a market of approximately NT$4–5 billion on catalogs per
year. Since the Internet emerged, digital business has become a channel for seeking
marketing opportunities and has promoted the development of catalogs. The Internet
has become a crucial channel for business marketing, and the World Wide Web has
been deemed to become a focal point of prospective lifestyles and mainstream com-
mercial exchange [1]. Digital catalogs are free from stock problems and can be revised
and viewed online at any time. This application has gradually received increasing
attention from business operators. An increasing number of companies has committed
to developing digital catalogs and has gradually replaced costly planar printed versions.
The emergence of digital publishing has diversified potential electronic book devel-
opments. Digital contents can be stored, and readers can upload or download and read
preferential online content on their computers or personal readers. This provides a
brand-new and convenient approach to reading [2]. Therefore, prospective develop-
ments of paper and digital materials and readers’ preferential reading properties are
worth investigating.

2.2 Textual Presentation and Reading Behaviors

Reading is a complex cognitive process influenced by individuals’ perceptual skills,
decoding abilities, experience, language background, and reasoning abilities. Reading
can be separated into two components, which are word identification and verbal
comprehension [3]. Reading behavior refers to the conditions of readers in reading
activities and their level of preference and is typically limited to analyses on reading
frequencies and breadth [4]. Gary Hartzell considered that reading comfort is a crucial
factor that encourages reading activities. A study showed that reading digital materials
is 30% slower than reading printed hardcopies and asserted that on-screen reading
comfort plays a pivotal role in the potential replacement of paper reading [5]. Wang
et al. adopted an interview survey method to analyze the reading behaviors of people
who read using paper and digital materials and found that the results were mostly
independent of the content, time, and location. However, regarding reading frequen-
cies, most readers preferred paper reading [6]. HarperCollins Publishers, Hachette
Livre, Scholastic and MCT Consulting and Training have stated that people prefer
reading digital materials in crowded subways and paper materials at home. On-screen
reading is no longer characterized by generation-based division but rather
scenario-based division. New reading patterns provided publishers with restructuring
opportunities, which are expected to take place over the Internet. These opportunities
include new marketing methods for digital business, network marketing, and social
community manipulation [7].

Rosenbaum (1999) adopted Taylor’s Information Use Environment concept and
Giddens’ Structuration theory and proposed the digital information environment the-
oretical framework to determine how readers use information and communication
technology as well as digital information to influence situational and information
behaviors [8]. Schcolink (2001) investigated on-screen reading strategies and deter-
mined that readers presented positive attitudes toward digital readers. Digital books
provide mostly either real-time information or leisure and entertainment contents.
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The most common reading strategy or behavior is paging. Most leisure and enter-
tainment materials adopt linear navigation methods and favor image display and paging
methods instead of scrolling methods. Navigation methods are more common than
study-based reading [9]. These results suggest that situational behaviors substantially
influence personal information behaviors. Figure 1 shows that paper and digital
information environments consist of users and providers. Providers comprise various
sources, such as Websites, newspapers, catalogs, and libraries. Crucial behaviors must
be considered during the interactive process between users and providers, namely
retrieving, sharing, communicating, interacting, presenting, managing, and storing.

2.3 Prospects of Paper- and Digital-Based Reading

The publishing industry has changed drastically in the past two decades. The State of
the News Media 2013, published by the Pew Research Center, indicated that the
number of digital media readers increased by 7.2% between 2011 and 2012, when
relevant advertising revenue increased by 16.6%. Therefore, the development of digital
publishing in Taiwan, where the penetration of the World Wide Web has reached
74.18%, is anticipated to duplicate that of the United States [8]. In the Taiwan Digital
Publishing Forum, Shih mentioned that the additional increase in the on-screen reading
population is anticipated following the introduction of 4G services. The largest reading
material provider in Taiwan, books, formally announced that they would be entering
the on-screen reading market in 2015 [10]. Carr considered that digital-based reading is
expected to occupy a certain market share, but a complete replacement of paper-based
reading is unlikely. Thus, reading is expected to assume numerous forms. Consumers
can select among digital-based reading, audio reading, and multimedia reading. Each of
these options presents a unique reading format and therefore has no risk of being
replaced [11].

3 Research Methods

Surveys and interviews are the most commonly adopted methods in studies on reading
behaviors and both have their merits. However, because of the unique properties of this
study, to prevent misunderstanding by participants as well as to obtain specific results
on reading behaviors and relevant influences, an objective in-depth interview method
was adopted. Moreover, this study focused on readers who read both paper and digital
catalogs to collect their opinions on reading behaviors associated with digital and
printed text formats. The samples selected comprised the Dechnology new-aesthetics
(paper) catalog and the corresponding Dechnology Website (digital catalog).The par-
ticipants were 50 undergraduate students from a design institute in Northern Taiwan
with experience in reading both paper and digital catalogs. The study was divided into
three implementation stages. At the first stage, a relevant literature review was con-
ducted and the 50 undergraduates were interviewed to determine their reading
behaviors. At the second stage, the 50 undergraduate participants were tested and
interviewed using the paper catalog. At the third stage, the same participants were
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tested and interviewed using the digital catalog in 2weeks’ time to determine the
behavioral differences and structural relationships between their attitude toward reading
paper and digital catalogs, their digital usage behavior, and their paper and on-screen
reading literacy.

4 Research Results and Discussion

4.1 The Industrial Technology Research Institute Dechnology Project
on Readers’ Textual Interpretation of Paper and Digital Catalogs

Dechnology refers to the integration of design and technology to achieve a new
technology that is aesthetic and innovative. Since 2009, the Department of Industrial
Technology, Ministry of Economic Affairs has initiated the Dechnology project, which
focuses on technological aesthetics and integrates the eight legal entities comprising the
Industrial Technology Research Institute (ITRI), the Institute for Information Industry,
the Taiwan Textile Research Institute, the Food Industry Research and Development
Institute, the Development Center for Biotechnology, the Metal Industries Research
and Development Centre, the Automotive Research and Testing Center, and the Ship
and Ocean Industries Research and Development Center to jointly implement the
Dechnology project. The research and development (R&D) value derived from the joint
efforts of the technology and design industries is expected to increase the technological
competency of Taiwan, thereby instilling technology–design aesthetics, living experience,
and design energy into the lives of the general public. This project was initiated to adapt to
innovative global industries and market change in which prospects and manufacturing of
technology are not priorities. The creation of emotional products through the techno-
logical commercialization process has become the key to dominating markets. Thus, the
Department of Industrial Technology, Ministry of Economic Affairs promoted the
Dechnology project, introduced technology into design work, and enabled innovative

Fig. 1. User–provider interaction in an information environment (Revised in this Study)
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technological applications. The ITRI released the Dechnology catalog (paper) and
Website (digital catalog) to introduce potential products and commercial opportunities
(Figs. 2 and 3).

4.2 Textual Analysis on the Information Environment

According to the provider–user interaction in the information environment proposed by
Chen, the textual analysis of the paper and online Dechnology catalogs are shown as
follows:

The analysis revealed that the paper catalog displayed functions such as commu-
nicating messages and can be conveniently stored. However, the continuous cost of
printing traditional paper catalogs and limited paper quantities affected the number of
readers. Therefore, the paper catalog exhibited inadequacy in retrieving, sharing,
interacting, and managing properties (Tables 1 and 2).

The analysis showed that using Rich Site Summary as a medium can substantially
increase the portability of an electronic catalog. Furthermore, the medium enables
quick and comfortable viewing on various devices. A service-oriented framework was
adopted to provide various concepts by incorporating multiple sources. In addition, the
Internet was used to clearly introduce various product specifications and content
information for convenient access. Messages can be actively transmitted to readers
automatically from the server side. Information is integrated in high security through
interactive communication channels to complete matching processes.

Fig. 2. Dechnology catalog (paper)

Fig. 3. Dechnology website (digital catalog)
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4.3 Differences in the Reading Behaviors of Undergraduate Students
Who Read Using Paper Catalog or Digital Catalogs

Stage 1: Sample description The interview participants’ experience in reading both
paper and digital catalogs were first confirmed. Among the 50 undergraduate students,
34 were male and 16 were female, yielding a male-to-female ratio of approximately
7:3. This study focused on participants who read at least one digital catalog per month;
therefore, the slightly higher male population can be explained by their comparatively
higher familiarity with technological products. Consequently, more male students than
female students read the digital catalog. The participants mostly used desktop or laptop
computers for reading digital materials (58%), followed by other devices such as cell
phones (34%) and tablet computers (8%). The percentage of owning tablet computers
was below the overall average of 90%, indicating that tablet computers remained
comparatively expensive and were uncommon among students. The contents, ranked
from highest to lowest preference, were lifestyles and hobbies (31.3%), fashion and
entertainment (29.5%), and crammers’ companions (16.8%). The male participants
preferred reading materials on lifestyle and hobbies, whereas the female participants
favored those on fashion and entertainment. After the participants’ reading devices and
material contents were identified, their reading attitudes, digital-based usage behavior,
and critical paper and digital catalog functions toward reading paper and digital

Table 1. Textual analysis of the information environment of the paper dechnology catalog
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Table 2. Textual analysis of the information environment of the dechnology web site (digital
catalog).
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catalogs as well as their level of satisfaction with the digital catalog platform were
analyzed.

Stage 2: Reading attitude and behaviors of undergraduate students who read
using paper catalogs The results showed that 16%, 64%, and 20% of the participants
completed reading the paper catalog in less than 10 min, between 12 and 20 min, and
between 20 and 30 min, respectively. No users expended more than 30 min reading the
catalog, suggesting that the participants could not read excess information because of
the length of the catalog.

“The contents of the Dechnology catalog (paper) were extremely attractive and showcased
41 innovative products that inspire design and creative thinking processes. However, further
product information would be of great help for relevant learning.”

“[The catalog] demonstrates a global perspective. Not a lot of catalogs present Chinese–
English bilingual contents. Product design concepts are well detailed but lack additional
product images. The products are shown in single pictures without actual sample operating
diagrams. The operating methods or correlation between internal and external structures are
sometimes unclear.”
“The catalog features appropriate dimensions, a handy design and portability, high-quality
printed texture, well-executed layout, sound viewing comfort, and contemporary appearance.
The only drawback is that most of the images were synthetically simulated. Structural diagrams
would aid in the interpretation of product operation methods and structures.”
“Such refined catalogs are rarely seen. In addition to learning from them, I would like to keep
them as part of my collection.”
“The title is attractive.[I] would have wished for more elaborate content information as the
introduction was concise but insufficient. The QR code is too small. The Website cannot be
successfully connected to using a cell phone.”

Regarding paper catalog-based reading behaviors, the undergraduate participants
mostly emphasized on the following contents: (a)richness of content message
(instructional aspects; attractive contents increase readers’ willingness to learn);
(b) viewing comfort of graphics editing(graphic layout also influences readers’ will-
ingness to read); (c)convenience of storage(dimensions and paper selections, appear-
ance design, and texture quality leave marked impressions in readers); (d)connectivity
of data search(in addition to existing content data, the importance of extended reading
is emphasized); and (e)influence of applied operations(readers voluntarily participate
and select the messages of interest).

Stage 3: Reading attitude and behaviors of undergraduate students who read
using digital catalog The digital catalog was tested by the same participants in 2
weeks’ time after Stage 2.Observations were made during the test, and the participants
were interviewed. The results showed that 2%, 42%, 50%, and 6% of the participants
completed reading the digital catalog in less than 15 min, between 16 and 30 min,
between 31 and 60 min, and more than60 min, respectively. Only less than 10% of the
users completed reading the catalog within 15 min, suggesting that the participants did
not skim through the digital catalog but rather developed an interest in the material.

“The Website features a clean navigation layout in which a title list accelerated search pro-
cesses. In addition, the Website contains rich product themes and has a product search function
that accelerates processes for finding relevant product information. However, multilevel but-
tons tend to cause confusion during user operation, which is considerably inconvenient.”
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“Interactive structures strengthen connections between users and designers and consist of
professional design matching capability and mechanisms. However, the instant feedback fea-
ture was weak and lacked adequate management.”
“[The Website] contains numerous pictures that present various angles and structures of the
products and elaborate on product operation and usability. However, most of the products are in
development stages, and most of the pictures were illustrated using 3D-simulated diagrams. As
digital media continue to develop, 360° or virtual reality product presentation options can be
added.”
“The online platform presents increased information contents, technology descriptions, and
design concepts but lacks the English translation function and thus lacks global development
potential. In addition, providing external connections to designers (teams), technological terms,
and technical legal entities substantially expands and completes the spectrum of database
information.”
“The products consist of numerous items. Data variety should be enhanced. Products lacked
adequate classification and were difficult to search for.”

In addition to the five reading behaviors that were similar to those toward reading
the paper catalog, the undergraduate students reported several crucial items regarding
the digital catalog: (a) interactivity of media exchange (readers can often express
opinions or exchange experiences online through interaction with others), (b) imme-
diacy of feedback sharing (information can be shared with friends through built-in
social functions; this provides tagging functions in on-screen reading), (c) authenticity
of audio–video transmission (in addition to image and text product descriptions,
multimedia or virtual reality dynamic presentations can be incorporated), (d) interop-
erability of service platforms (provide external connection services by connecting to
other cloud computing services to complete the spectrum of viewing services), and
(e) potential of diverse internationality (provide multilingual options and potential
global perspectives and control information services and application opportunities).

5 Conclusion

How do readers decide between paper and on-screen reading on identical catalog
content? This study showed that the selection was determined according to the prop-
erties of the text contents. Readers select the digital catalog when they want a quick
overview or to acquire in-depth information of the contents. The diverse properties of
the media provider increased relevant links and enhance accessible information. To
seek convenient data or portability features, readers select paper catalogs. The paper
catalog in this study featured a QR code that integrates cloud services in traditional
paper-based publicity and marketing models, which strengthens the marketing
advantage through complementary effects. Therefore, the potential development of a
new media carrier among the traditional counterparts remains to be observed.

The undergraduate participants interviewed in this study preferred an on-screen
reading environment. This was primarily due to the rapid and convenient properties of
technological instruments and the richness of the text contents (including relevant
contents and topics). For the undergraduate online users, the digital catalog provided
diverse reading channels and material options, increased content richness, and facili-
tated immediate interactions. The present advantageous influence of the on-screen
reading interface enabled the undergraduate participants to access data sources and
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employ diversified text processing methods instead of merely accessing information
during the reading process. The World Wide Web is changing the information
behaviors and reading habits of people. This study provided ITRI recommendations for
enhancing the Dechnology Website (digital catalog) design:

• Presentation of audio–video technology (construct an interactive space for new
media to increase technological presentation)

• Strategy on the core construct (guided search–retrieval operations; present orderly
messages)

• Integration of the business platform(diversified corporate Website links; provide
comprehensive services)

• Service on information tagging (readers can browse tagged content, which
strengthens functional data retrieval)

• Aesthetics of the Windows environment (administrators may manage the display
interface and provide a professional experience)

The ITRI has promoted an information-based catalog construct, which profits from
selling existing content to readers, to provide service to innovative technological R&D
institutions, industrial designers, and readers. The digital catalog emphasized the
property of the contents and the development and operation of knowledge properties.
Therefore, this technology and the applications thereof must be emphasized to revo-
lutionize reading conventions.
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Abstract. There are more and more people moving to China for
Chinese-learning. We applied the concept of “language partner” to build a
language learning application for two groups of people – foreigners in China
eager to discover their host language and culture and Chinese citizens wanting to
improve their foreign tongues. This language-learning application is called
“RedClay”, a reference to the color of China and the material used in building
the Great Wall. As a mobile-web application, RedClay provides social net-
working and learning functions (including cultural support and preference-based
vocabulary lists) to help people who want to improve their foreign language
abilities meet each other in real life.

Keywords: Chinese learning � Learning application � Social network � Lan-
guage learning and culture � Language partner

1 Introduction

In 2010, there were more than 40 million people studying Chinese [1], and 750,000
people took the HSK Chinese proficiency test [2]. Learning Mandarin Chinese has
become a pervasive need for people from different societies to get familiar with both
the Chinese language and culture [3].

The utilization of information technology such as mobile devices has become an
emerging trend. It is promoted by some researchers of Computer-Assisted Language
Learning. For example, Chen and Li [4] describe a project which combines
context/location awareness with a rudimentary kind of intelligent tutoring system. The
delivery of content is based on both the user’s profile, learning history and current
location, taking advantage of mobility and making the learning process more inter-
esting and contextual. Robert [5] supports the notion that language educators should
encourage and assist learners’ autonomy, as well as enable and provide means for
learners to combine formal and informal learning. Learning becomes more efficient and
permanent when tied to learners’ lives outside the academic environment. Mobile
devices are a great way to build this tie between users.
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The use of multimedia tools can also enhance the motivation and the range of
education. Sweller [6] argued that instructional design can be used to reduce the
cognitive load of learners. Language self-learning could be more effective with mul-
timedia tools, such as animations, flash cards or digital dictionaries. The motivation for
learning can also be enhanced [7].

A lot of applications have been developed to teach Chinese. Many of them are
simple dictionaries, but there are also more complex ones that involve innovative
features. Table 1 compares seven popular Chinese learning applications of which we
tried to identify their specificity. Flashcards are the most commonly used learning
process. Some mobile applications such as Hello Talk already focus on an interaction
and exchange between users. It connects two individuals eager to learn each other’s
language. However, the resulting relationships are not meant to develop outside the
virtual world.

The aim of this study is to develop a language learning application of which the
focus is set on social networking, motivation and cultural support. The application will
be called “RedClay”, a reference to two Chinese symbols: the red color, and clay, a
material used for constructions and referring to the Great Wall of China.

2 Survey of User Needs

2.1 Target User

The university environment is conducive to finding eager-to-learn and available people.
Therefore, for the first version of RedClay, we decided to limit the scope of our
user-base to a student population. The target users of RedClay could thus be described
as follows:

1. 20 to 30 years old university students interested in learning more about foreign
cultures

2. People ready to interact through an English-Chinese relationship and make new
acquaintances.

Eventually, our aim would be to extend our target population to all foreigners in
China and all Chinese people wanting to find a language partner.

RedClay will be developed in two versions: one for foreign students wanting to
learn Chinese, and one for Chinese students wanting to learn another language and
more specifically English. Those two versions shall also enable the app to identify the
type of user in order to suggest a contact only between a foreign and a Chinese student.
In order to figure out what would be the main functions offered by RedClay to its users,
a survey was conducted.

As this survey was meant to identify the needs of the whole target population, we
made two versions of it: one for international students and another for Chinese stu-
dents. We got answers from 63 Chinese students and 45 international students.
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2.2 Result

2.2.1 Students and Languages
Most of the international students that were surveyed would like or strongly wish to
learn Chinese. 40 % of international students even ticked “I came here to learn Chi-
nese”. In addition to this, 62 % of the international students currently use a Chinese
learning app (mainly the ones tested in Table 1: Pleco and Ankidroid).

Chinese students are interested in English (75 %), German (33 %), Japanese (32 %)
and French (27 %) and 41 % of them use learning applications to learn foreign
languages.

Table 1. Comparison of popular Chinese learning applications

Pleco

Great dictionaries -- It offers many input possibilities: English, Pinyin, Chi-
nese characters, voice and pictures (OCR)
Flashcard System -- It provides flashcards to help the user memorize vocab-
ulary.

dvanced function -- It has developed and now offers sentence propositions 
and an apprenticeship module. The most basic version is free but some op-
tions are not.

Anki Flashcards

Flashcard System & community -- Ankidroid is based on “cards” and “decks”
which you can download freely through the internet. These decks are created 
and evaluated by members, so there is an Ankidroid community.
SRS algorithm – Spaced repetition software, test users based on memoriza-
tion.
Memory card -- Ankidroid is not only for languages learners, but also for 
anything that can require the creation of a flashcard deck.
Exercise -- Users can define the amount of card they want to study. The cards 
are mostly used to enable people to learn new vocabulary and they have the 
form of small exercises.

Hello Talk

Online communication -- It basically works like an international “whatsapp”. 
The user can write and send vocal messages to people whose mother tongue is 
the one he wishes to learn.
Record -- Hello Talk gives one the possibility to listen, write, and translate 
messages automatically. Users can save messages they wish to revisit later, 
and record themselves.
Localization -- Users can freely decide to activate localization so that they can 
meet each other in real life.

Skritter

Chinese characters writing -- It is meant to make the user review specific 
words and characters, their tones (through audio samples) and how to write 
them (in the right order). It also includes a translating function for single 
words. 
SRS algorithm -- test users based on memorization.
Fee -- Around 15 US dollars per month.

Hello HSK

HSK test -- Helping users progress in HSK Chinese test norms and evalua-
tions is the main purpose of Hello HSK.
Training -- It has 6 training levels, and each of them is again subdivided in the 
different exam parts (Writing, Listening Comprehension, and Reading). The 
user can evaluate his level (and hence his progression) through exercises and 
training. It also provides corresponding lessons consisting of vocabulary, 
grammar points and common expressions. 
Simulation test -- It provides the simulation test in order to understand the 
scores.

Chinese Character

Culture-transmitting -- It focuses on Chinese characters and their evolution 
(from the original representation to present-day simplified symbols). It gives 
the meaning of the characters in 8 languages including Chinese and English. It 
is interesting for users who want to discover more about Chinese symbols.

Chinese Writer

Chinese characters writing -- The learning process uses character packs. 
There are several difficulties, some are for casual use and others are designed 
for the HSK test.
Personalization & sharing -- Users can create new packs.  Moreover, these 
packs can be shared with friends online.
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2.2.2 Friendships
20 % of international students estimate they have 10 or more Chinese friends. 42 % of
them have 3 or less, and the remaining 38 % declare they have around 5. The Chinese
students’ repartition is more extreme as 25 % of them don’t have any international
student friends while 35 % have 10 or more.

84 % of the international students would like to meet more Chinese students and 9
out of 10 would like to meet them as friends rather than “Chinese teacher only” (7 %)
or “Chinese guide” (4 %). Results are similar for Chinese students as 92 % of them
would like to meet more international students, mostly as friends (in a same proportion:
90 %). 73 % of the international students and 68 % of Chinese students are eager to
meet new students through an app.

2.2.3 Joint Activities
More than half of the international students are interested by most the activities we
suggested in the questionnaire, especially learning Chinese (73 %), cultural activities
(64 %), traveling and playing games (62 %), playing sports and visiting places around
Beijing (60 %). Having lunch or dinner on campus (58 %), cooking (56 %) and going
out to eat (51 %). The repartition is almost the same among Chinese students, although
they ticked on average less boxes, so that the percentages are lower overall. The order
as also differs: learning a foreign language ranks first (62 %), then traveling (56 %),
doing sports (44 %), playing games (40 %), having lunch or dinner on campus (37 %),
going out to eat (33 %), visiting places around Beijing (33 %), cooking (32 %) and
cultural activities (27 %).

3 Development

3.1 Main Idea

RedClay is a mobile-web language learning application, coded in HTML5 and PHP.
RedClay aims at motivating language learners to master a foreign language. The design
of RedClay is based on the creation of strong “language partner” relationships.
A “language partner” relationship involves real contact and intellectual enrichment
through everyday life situations and activities.

As a complex language, Chinese consists of distinct aspects: Reading, Writing and
Speaking. Linking written and oral Chinese requires practice because it is not pho-
netically intuitive [8]. The objective of RedClay is not to provide full lists of vocab-
ulary and lessons to users learning a foreign language. Its aim is to give them few key
words in relation with different fields in order to start a conversation with their lan-
guage partner about a subject and learn from him/her directly.

Such interactions involve various assets RedClay relied on during the development
process: social networking, motivation and cultural support.

Social networking is an upcoming trend in language learning. It has been found that
social networks significantly influence learners’ performance [9, 10]. According to
Benson and Avery [11], the digital generation is more willing to access information and
interact with others through the internet. Motivation has a major effect in learning
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efficiency [12]. Therefore, RedClay tries to raise the level of involvement by giving
users the possibility of doing common activities according to their interests. It is
impossible to ignore the relationship between language and culture. Second language
acquisition is bound to second culture assimilation [13]. According to Kuo [14], culture
and language affect each other. Language is the epitome of the speaker’s culture, and
culture relies on the philosophy, religion, economic and social position of the
individual.

A language learning application with cultural support can benefit from the features
of Social Network Sites (SNS) and the importance of culture. It provides a new
learning process where users can interact and learn from each other.

3.2 Information Architecture

Figure 1 is the information architecture of RedClay. The red borders represent the main
functions of the application.

Every page is in Chinese or in English depending on the choice of the user during
the registration phase. The welcome page has to be bilingual.

A user viewpoint is going to be used in order to explain the information archi-
tecture. First, the user arrives on the welcome page (Fig. 2). He/she then has two
choices: whether to log in or to register. If he/she does not have an account, the user has
to register which can be done in two steps. The first step is to fill in personal infor-
mation (left side of Fig. 3). The second step consists of setting user preferences (right
side of Fig. 3). Once the user finishes the registration, the account is created. The user is
then able to log in on the welcome page and access to the homepage.

In the homepage, several relationships are available and are sorted according to
frequency of interaction. The user can select one of his/her language partners and
manage their relationship. Some activities are suggested according to the common
interests of the user and his/her language partner. Users can also chat with their friends

Fig. 1. Information architecture of the application
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and access to the learning section of the application. On the learning page, the topics
they both are interested in are shown in priority. Users can find some useful vocabulary
words and interesting cultural points to discuss with their language partners.

3.3 Social Network

Social Network Sites provide new ways for language learners to interact and connect
with one another. According to Harrison [15], SNS can help language learners to
explore new relationships. By implementing the concept of “pedagogy 2.0” and
“language partner”, RedClay tries to build a platform for language learners with
common interests meet each other. RedClay mainly provides:

(1) Preference-based recommendations. RedClay is trying to help users find lan-
guage partners who share common interests to raise their motivation for learning.

Fig. 2. Welcome page

Fig. 3. Registration pages: registration info on the left and Interests on the right.

“Break the Language Great Wall” (RedClay) 323



(2) Suggestions. RedClay provides activity suggestions to “language couples” based
on their common interests – such as doing sport or trying traditional food together –
to help them interact from online to offline and enhance the cultural understanding.

(3) Learning support. RedClay offers specific topics, vocabulary lists, and related
culture points for each “language couple” to help them have a profound and
contextual interaction.

3.4 Interest

The design of the two-steps registration procedure (personal information form and
preferences choice), is shown on Fig. 3. After registration, users can start searching for
language partners with common interests and receive invitations from other users. For
example, Amber is a female exchange student from the U.K currently in China. During
her registration on RedClay, she chooses Chinese cooking, Athletics, playing Mahjong,
and visiting Beijing as her preferences. In the “Add friend” page, she can find some
language partners with similar preferences and send them invitations. She can accept or
cancel invitations by checking the notifications, as shown on Fig. 4.

In the sidebar, “Add interests” and “Setting” allow the user to change his/her
interests and password. In the homepage, users can check their language partner lists
and manage their relationships.

3.5 Friendship

The core of the application is the management of relationships between language
partners. In the relationship page, RedClay provides each “language couple” with
activity suggestions based on their common interests. For example, as Amber and Tony

Fig. 4. From Left to Right: Notification tab, Home Page, and a Relationship Page

324 T.-Y.T. Lin et al.



both like Athletics, Chinese cooking, playing Mahjong and Visiting Beijing, they both
can see suggestions related to these preferences in their relationship page. RedClay also
provides a chat function that allows users to communicate and discuss their avail-
abilities. There are 34 categories of vocabulary provided in the learning section. They
follow an order based on the preferences both friends choose. As an illustration, for
Amber and Tony: Athletics, Chinese cooking, playing Mahjong, and visiting Beijing
will consist of the top four ranking, so that they can quickly access vocabulary and
cultural information in these subjects.

3.6 Vocabulary/Cultural Support

In the learning page, the user can select one topic that he/she wants to learn about. The
topics shared with his/her friend are suggested in priority. The board where the user can
choose a topic is shown on the left side of Fig. 5.

After selecting a topic, the user arrives to the screen in the middle of Fig. 5
(Chinese cooking, in this example). The vocabulary lists display within three levels and
the user can choose one of them. By clicking on a word, the user can make the pinyin
and the English word appear. This part is useful for those who want to learn some new
words or have a discussion with their friends.

The cultural exchange in the language partner relationship is also a priority. The
user can access cultural points from the vocabulary page. All the cultural points of the
topic are shown on the screen with a title and a description as seen on right side of
Fig. 5. This part is useful for users who want to deeply understand culture differences
through in-depth communication modes.

Fig. 5. From Left to right: Learning page, Chinese cooking page where “dumpling” has been
selected, Cultural point page.
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4 Contents of RedClay

4.1 Categories

The categories and subcategories come from the results of the survey. RedClay
includes the following categories: Basic (to enable users to actually learn the basics of
Chinese or a foreign language), Sports, Cooking, Playing Games, Going out (including
cultural activities), Travelling (including traveling and visiting places around Beijing),
Miscellaneous (including other subcategories that seemed relevant to us).

4.2 Sub-categories/Topics

All subcategories included various subcategories detailed in Table 2. In each subcat-
egory, we decided to sort the vocabulary we provided according to 3 different levels of
language. It would enable users to improve their level with new words of vocabulary.

To these words of vocabulary were added cultural points for both Chinese and
international students related to each subcategories.

5 Conclusion

RedClay is a mobile-web application aiming at motivating learners to master a foreign
language. By implementing the concept of language partners, RedClay offers a new
source of motivation and tries to help each “language couple” interact from online to
offline. In real-live interactions, each “language couple” may do activities suggested by
RedClay and have language and culture exchanges.

Acknowledgment. This study was funded by a Natural Science Foundation China grant
71188001 and State Key Lab of Automobile Safety and Energy.
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Abstract. This paper presents an explorative design for improving indoor
exercising experience, through real-time data visualization and social connection
in an immersive environment. A prototype was designed and implemented
based on the review of related research on cognitive and mental models. Facing
existing design challenges, the project aims to find potential opportunities for
future indoor exercises, and explore the relationship between the immersive user
experience and users’ intention of exercising.
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1 Introduction

1.1 Background

Regular exercising in daily life, such as running, cycling and swimming, is considered
to be beneficial for people in both physical and mental health.

To increase the efficiency of exercise, large numbers of professional fitness
machines have been invented to help in controlling the quality of posture and move-
ment, improving the pertinence of individuals’ fitness plans, and saving our time.

However, besides the benefits brought by the machines, there are also varieties of
drawbacks, especially from the perspective of user experience, such as being stuck
indoor with unchanged environment, getting abstract and confusing data as feedback,
and feeling being isolated by the machines.

These disadvantages could gradually drive regular exercising in recent days into a
lonely, boring and repeated process. It is hard for many to carrying on doing the
exercises for a longer period of time. Boredom, loneliness and no obvious progress are
common excuses for many to quit their exercises for fitness.

A better context for people to keep regular exercising is to experience an enjoyable
or interesting process with their friends together at the same place, which is usually
difficult to accomplish in real life. It gives opportunities for research and design
practice to explore new concepts and solutions to improve current situations.
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1.2 Related Work

A lot of studies have been done to improve the indoor exercising experience. Currently,
there are two typical research directions: one is to simulate the real sports environment
or create virtual immersive environment [1, 2]; the other is to combine the exercises
with (online) gaming elements [3]. There are also improvements on extended service
like long-term data recording and analysis.

Simulation of the real environment helps to build up an immersive experience with
familiar outdoor scenes in exercising, and enriches the experience by adding natural
factors onto indoor training. For example, some cycling machines provide different
exercising modes to simulate outdoor contexts like climbing a mountain or riding along
a road.1 The creation of virtual immersive environment can provide people with more
engaged and fresh experience that they may not have indoor in real life. However, these
research directions seldom focus on creating social connection for users.

The direction to combine indoor exercising with game factors, especially online
game modes, focuses more on facilitating social interaction and creating playful
experience through gaming mechanics,2 while the exercising quality is no longer a core
of the sporting process.

With the maturity of sensing technology and social media, applications and services
have been implemented to motivate people to do exercises through making use of
psychological factors in competitions. These products and systems also provide users
new approaches to record and share their achievements with others, and are becoming
increasingly intelligent in giving appropriate advices based on the analysis of long-term
exercising records.3 Yet, these design concepts suit more in providing support services
rather than improving the real-time experience during the exercises.

Based on observation on related work, it indicates that there is still a need to
explore more possibilities for improving indoor exercising experience and evoking
users’ intention of exercising in places like gymnasium and sports center.

Compared with existing solutions, the design project presented here pays more
attention to creating a real-time and immersive experience in digitally augmented
indoor environment. It focuses on two major design problems: one is how to create an
immersive but functional exercising experience, which can transform the abstract
numbers from the sensors into understandable information or intuitive feelings to help
users improve their exercising quality; the other is how to facilitate the sense of being
accompanied through social connection and collective exercising with others.

In order to deal with the design challenges, we conducted a theoretical review to
obtain a better understanding of potential methods and tools. A design framework was
created and followed, aiming at bringing users a new indoor exercising experience, in
order to evoke and strengthen users’ intention of exercising and improve the quality of

1 How to Ride Inside: Indoor Trainer Workouts for Cyclists, http://www.bicycling.com/training-
nutrition/training-fitness/how-ride-inside-indoor-trainer-workouts-cyclists.

2 Play It: Soccer Becomes a Virtual Sport in Barcelona, http://www.moodmedia.se/newsdetail.asp?
catid=2&id=3084.

3 Six running apps to keep you fit for 2012, http://www.phonesreview.co.uk/2012/05/24/6-running-
apps-to-keep-you-fit-for-2012/.
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their exercises. A prototype was implemented based on the design framework during
the hackathon event in Eindhoven, called SPRINT14.4

2 Collective Immersive Experience

Usually, indoor places for exercising are public, except personal environment (e.g.
living room or bedroom at home), and there are lots of people in exercising, which
shows potentials to provide them with a collective and immersive experience.
A common method is to facilitate the immersive experience in the surrounding envi-
ronment by enhancing the atmosphere around with visual or multi-modal
augmentation.

2.1 Immersive Environment for Indoor Exercises

Immersive virtual environment (IVE) technology shows the potential in improving
indoor exercising experience and enhancing the enjoyment of using. Taking advantages
of virtual reality (VR), extrinsic and intrinsic motivations can be applied to evoke
users’ intention of exercising.

Immersion and presence are two important properties of virtual environments [4].
Since the feeling of presence is positively correlated to enjoyment [5], IVE usually
emphasizes the feeling of “being there”, which “requires a self-representation in the
virtual environment - a virtual body” [4], according to Slater and Wilbur (1997).

While in the context of indoor exercising, users need to focus on their physical
bodies, rather than the virtual body, which indicates that only digitally augmenting the
environment is not enough for users who exercise regularly, as they need to pay
attention to the quality of their physical exercises as well.

It is also related to users’ understanding of the abstract data presented on equip-
ment’s dashboard panels. It is not so easy for people to transform the data into an
intuitional feeling of how well they are doing. Even if they can understand the data
after getting familiar to the functions, the reading and transforming process is still a
distraction from exercising. There is a need to provide more direct or intuitive feedback
to help them in real-time self-evaluation and adjustment.

Moreover, although a higher sense of presence does associate with a stronger
feeling of enjoyment, it also brings possibilities in blocking social interactions and
isolating users in the same indoor space.

Thus, in this context, instead of creating an immersive virtual reality environment,
we tried to keep users immersed by enhancing the interplay between their exercising
status and the visualization of physiological data, and to provide opportunities for
social interaction. The abstract physiological data was transformed into intuitively
understandable feedback through vivid and metaphorical data visualization, and pro-
jected into the physical environment, changing along with users’ real-time exercising
status.

4 The website of SPRINT14, http://www.sprint14.nl/.
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2.2 Related Study on Cognition and Mental Models

In order to facilitate the immersive experience through visualization of the physio-
logical data, a design framework is created based on the literature review on related
notions and models, including the model of users’ intention, the cognitive hierarchy,
and mental model in data visualization.

Users’ intention of doing exercises. Literature review on user acceptance model
showed the potential of explaining the user’s intention of exercising and providing a
guideline for design.

Figure 1 shows the basic model that explains the relation between users’ intention and
their actual behaviour. It is based on the theory of planned behaviour model (TPB) [6],
which is an extension of the most widely used model called theory of reasoned action
(TRA) [7]. The upper blue area shows the TRA and the entire figure shows the TPB. The
main difference between two models is Perceived Behavioural Control.

Ajzen indicates that the combination of attitude towards the behaviour, subjective
norms, and perception of behavioural control (Fig. 1) plays an important role in the
actual behaviour execution [8]. People’s subjective norms, which can be considered
as “a kind of grammar of social interaction”, change slowly through the social
behaviour [9]. Furthermore, the easier users perceive that they can control the
behaviour, the stronger their intention to perform the behaviour becomes [8].

In our context of indoor exercising, we mainly explored two design problems based
on this model: (1) whether a better understanding of users’ exercising status gives users
a stronger perceived behaviour control, and results in stronger intention of taking the
action; (2) whether the social interaction during the exercise will positively influence
user’s subjective norms and intention of taking the action.

Cognitive Hierarchy. Figure 2 shows the hierarchy of cognition [10], which indicates
the process of knowledge generation in intelligence systems. It can be used to explain
not only the process in computing system (e.g. the exercising assistance system), but
also the process in human mind.

Fig. 1. Theory of reasoned action and theory of planned behaviour
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At the bottom of Fig. 2, in the context of indoor exercising, the internal exercising
data (e.g. users’ physiological data) and external data (e.g. the environment data)
basically present the facts, and are processed into information in the next step.

To gain knowledge from information, users’ cognition works as an interpreter,
translating information into knowledge, with which users can recognize the situation in
a general context. When there is enough knowledge about the exercise, users can
achieve an understanding of the exercising status by judging the knowledge. The final
step is intelligence, which is used to support decision-making. An appropriate under-
standing gained from former steps will help users predict their exercising status and
adjust their performance.

The cognitive hierarchy shows the process of how the external and internal data
being transformed into knowledge that can help users to evaluate and adjust their
performance in exercising process. And it indicates that the step of transforming
information into knowledge through cognition plays an important role in obtaining
good understanding to influence users’ intention of exercising.

Mental models for data visualization. Considering the cognitive hierarchy mentioned
above, current information presentation applied by many existing indoor exercising
systems leaves a gap between information and knowledge. Most data cannot be made
full use of in a smooth and continuous process. While it is suggested in many related
studies that mental models can work as a joint in between [11, 12].

Mental models have been defined as an internal representation of concepts, which is
considered to be critical for cognition theories. Since they are mental structures, they
are used to infer novel knowledge, which is the deeper understanding of presented
information [13], and have strong influences on users’ knowledge construction. In
visual analytics process [11], abstract knowledge is generated from information by

Fig. 2. The cognitive hierarchy [10]
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users’ mental models. In the case of indoor exercising system design, mental models
will be engaged for ensuring that understandable knowledge is provided to users.

2.3 Design Framework

Based on the combination of mentioned models, we propose a design framework for
indoor exercising (Fig. 3). In this framework, data has been divided into two categories,
and information will be processed into different potential knowledge.

Internal data will be collected to present the exercising status, such as users’ heart
rate and the calories burned during the exercises. External data, including both the
indoor environmental data and users’ social data, will also be collected to help project
visualized information into the physical space and create potential social connection
between users.

Users’ mental models are used to create a mental model filter, and a visualization
mapping mechanism is designed for more appropriate data transformation and
knowledge generation based on this filter. The generated knowledge will be projected
into the physical environment to create an immersive experience. Since the knowledge
is generated by the mapping mechanism, based on users’ mental models, the under-
standing should be more suitable and accurate. After obtaining a better understanding
of the exercising status, users can better adjust their performance and interact with
others though the visualization in the environment.

3 Project RIPPLE

3.1 Concept Implementation

Concept for prototype. The concept “RIPPLE” entails an interactive immersive
environment for cycling exercises. The goal of the project is to offer a better user

Fig. 3. Design framework for indoor exercises
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experience by creating an immersive environment and an interactive visualization. The
prototype was initially constructed during a two-day hackathon event, called
SPRINT14 in Eindhoven, and became one of the winning concepts to be further
developed, due to the novel immersive experience and the delighting social connection
it might bring to users.

The metaphorical data visualization is employed to present users’ exercising status
and exercise-related physiological data (e.g. heart rate and calories). Compared to the
traditional graphic or numeric display, the interactive visualization is assumed to
feedback the sport and bodily information to the users in a more intuitional and
understandable way. In multi-user contexts, a social connection is built up between
users in the same space through the dynamic changes of the elements in the
visualization.

Visualization Design. As shown in Fig. 4, we selected the ‘sea’ as the background of
the visualization; it renders a nature scene in an indoor space. The size and amount of
waves under the cycling machine are mapped from the cycling speed, which creates a
dramatic effect, as if the user is riding across the surface of the water. The ripples are
triggered by the user’s heartbeats. The idea here is to present a sweat-breaking process
of cycling exercises. As the intensity and the duration of the exercise increasing,
increased heart rate will generate more ripples in the water.

To promote social bonding or connections in a ‘light-weight’ way with little extra
operation and distraction from exercising, we use the “abstract fish” as the symbol of
users; the amount of the fish of one user will be mapped to the calories she burnt in the
exercise. The fish appear around the user initially, and as the exercising time passes by,
the fish will swim outside to ‘communicate’ with the fish of other users. This process is
designed to create a social bonding and a collective exercising experience, breaking the
individuals’ isolated status and providing users with more fun and motivation.

Data collection. In this prototype, a phytoplethysmograph (PPG) sensor is used to
measure pulse signals from the participant’s index finger. Compared to ECG electrode,
the biggest advantage of the optimal PPG is being easy to use. Participants do not need
to attach gel-coated electrodes on their chest. Heart rate data is calculated from pulse
signal and used in in real-time. The calories burned during the exercise session are

Fig. 4. Visualization design in the project
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estimated by using the following formula: C = (0.4472 × H – 0.05741 × W + 0.074 ×
A – 20.4022) × T/4.184 [14]. C is the number of calories burned, H is the average heart
rate, W is the weight, A is the user’ age and T is the length of the exercise session in
minutes.

Set-up. In order not to interrupt the exercise process, the visualization is projected
on the floor, under the cycling machine (Fig. 5). A projector is fixed on a frame above
and in front of the cycling machine. A cycling machine is placed on a white curtain
tiled on the ground. The visualization program is developed in Processing.

3.2 Social Interaction Through Exercising Data

Besides the real-time interplay between users and the visualized data, the potential
social connection between users is also explored, in order to create a collective exer-
cising experience, breaking the individuals’ isolated status and providing users with
more fun and motivation.

Since the context of doing regular exercises with friends together is hard to realize
for many in daily life, design concepts are explored, for example, facilitating interac-
tion between people who are doing exercise at the same place.

The indoor exercising space holds the potential to provide users with a social
environment, while it is usually hard for strangers to break the ice and socially interact
with each other. There is a need to help them create the connection that will neither
make them feel embarrassed nor interrupt their exercises.

Compared with the solutions that connect friends online for gaming or commu-
nication, we prefer to enhance the connection at same indoor places, based on the
physiological data visualization.

The social interaction in this context is to connect users by facilitating cooperation
through the visualization, raising social awareness between people via its lively
movements and changes [15], and providing a collective feeling of being accompanied
or appreciated in exercising. When people are connected, the interaction between their
data and the impact brought towards the whole augmented environment will change
along with the cooperation. For example, if all the users are exercising in a standard or
high-quality status, the collective visualization may transform into a more harmonic
presentation as a reward or general feedback for their efforts.

Fig. 5. The set-up of the ‘Ripple’
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3.3 Next Steps

The design concept introduced in this paper tries to transform the indoor space into an
immersive environment for exercising people through ambient projection. The whole
design aims to help users concentrate on their exercising while being aware of their
exercising status (e.g. standard or not).

In addition, instead of connecting with friends online to socially interact through
avatars or images, we explore the possibilities to highlight or create social connection
between the people who are doing co-located exercising. The social interaction
between users and the immersive environment provide users intensive enjoyment,
which can be considered as an intrinsic motivation for taking regular exercises.

For the next steps, iterations of the design framework and the prototype will be
conducted, in order to deploy further design research on the relation between the im-
mersive experience and users’ engagement and motivation towards indoor exercising.

The mechanism of mental models needs to be further developed and tested, in order
to work as an instrument for knowledge selection and visualization mapping in a
certain context.

The long-term data recording may be added into the system for a better
self-evaluation and real-time analysis of users’ exercising status. The recording can also
be used for socially motivating users by combining it with current social service.

4 Conclusion

In the presented project, we focus on creating an immersive experience through data
visualization, creating and enhancing social interactions between co-located exercising
people.

To evoke and strengthen users’ intention of exercising, literature study on cognitive
psychology, immersive virtual reality, and user acceptance was conducted. A design
framework was used to guide the visualization design process for indoor exercising
context, such as gymnasium and sport center. A prototype was implemented based on
the design framework, using the sea and fish as metaphor to create an interactive
immersive environment for indoor cycling context.

Through this design, we hope to create an interesting, motivating and unique
experience for indoor exercising through data visualization and ambient projection in
physical space.
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Abstract. Insufficient recognition to hand afunction caused by overwork,
injury and geratic complications leads to inadequate auxiliary for hand reha-
bilitation. Patients’ rehabilitative training is usually limited to rehabilitation
center in hospitals, leaving their time at home inefficient for precise recovery.
In this paper, we introduced an online interactive system for hand rehabilita-

tion based on Leap Motion controller. We established this system for doctor, on
which they can prescribe patient to imitate standard exercise motion and get
automatic feedback, such as score, according to similarity, thus enhance reha-
bilitation effect. In pilot study, we recruited 4 rehabilitation doctors and 8 patients
to investigate core requirements for rehabilitation and then developed this system
based on their expectation. After briefly presentation of the first version prototype
to doctors, we got evaluation showing that the Leap-Motion-Based interactive
system for hand rehabilitation can be effective for better independent training,
and designating a direction for future work as well.

Keywords: Hand rehabilitation � Natural Free-Hand interaction � Leap motion
controller � Hand tracking

1 Introduction

Hands, as the most dexterous part of our body, are of vital importance to our everyday
life. However, since hands are extensively used in nearly all tasks, they are exposed in
more dangerous environment than any other parts. Overwork, injury and geratic
complications, such as stroke can all cause hand afunction, totally or partially, which
directly diminish the quality of life. According to the statistics from World Health
Organization (WHO) 2014, rehabilitation and palliative care has not been given enough
attention and essential basic equipment is still not available everywhere, not only in
most developing countries, but also in some developed countries [1], thus many
patients of hand afunction cannot be provided prevention, diagnosis or treatment.

In addition, unlike other diseases, hand impairment and afunction require sufficient
patient’s exercise besides doctor’s treatment. Exact motion exercise can profoundly
help with patient’s rehabilitation [2]. However, currently there is no other method than
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doctor’s judgment telling patients what to exercise and how they exercise, and patients
only exercise their finger and thumb by repeatedly fisting or picking up small items
during their long time staying at home, without doctor’s instructions. Thus, there is a
potential demand of designing a hand rehabilitation system to utilize patients’ time at
home to exercise accurate motion training.

The key procedure of designing such an exercising system is to reproduce the
training atmosphere in hospital for patients who need hand rehabilitation [3]. Previous
studies [4, 5] have shown that following and imitating are effective in motivating
training and increasing exercising accuracy. We used the user-centered design
approach to innovate an interactive rehabilitation system for patients to encourage their
exercises at home and meanwhile provide them with direct instructions. Their finger
movements above the Leap Motion sensor are tracked and projected to a computer
screen where they can see standard motions and their own motions at the same time.
The Leap Motion-based rehabilitation system, both easy and efficient to exercise, is
considered to be very helpful in motivating patients to exercise at home as well as
correcting their inaccurate motions.

This article firstly introduces an analysis of interviews we conducted with patients,
doctors. We collected their opinions and preferences for both real and interactive
exercise to generate a list of requirements which is used in the later design of the
system. Shortcomings of current indoor sports equipment are summarized with a brief
introduction of the Leap Motion-based system in Sect. 4. A detailed illustration of the
design of the rehabilitation system is then presented. Some improvements based on a
usability test are suggested. Discussion and conclusions are summarized in the last
section.

2 Background and Related Work

Generally, hand rehabilitation, which focuses on recovery of both strength and nim-
bleness [2, 3], causes for professional training in rehabilitation center and long-term
persistent self-exercise. According to present medical care situation in China, most
patient can only afford one or two treatments in hospitals per week, which is consid-
erably insufficient for rehabilitation. Improving the efficiency of patients’ self-exercise
at home is a key method to reduce rehabilitation time and increase rehabilitation effect.

The human-computer interaction community has made attempts and carried out
researches to enhance hand rehabilitation with HCI technologies. Khademi, M. et al. [6]
modified the game “Fruit Ninja” with Leap Motion controller for patients with stroke to
practice arm and hand. Boulanger et al. [8] built a game, as well, using Microsoft
Surface’s hand position. These games and researches involve new or existing interaction
games and adapt them into hand control mode to encourage rehabilitation. Another
example of hand rehabilitation is an interactive glove proposed by Hallam et al. [9] to
help patients with stroke with hand reuniting. There is also another glove-based treat-
ment system called HandTutor [10] focusing on finger rehabilitation. The above
researches show examples about tangible and intangible interaction rehabilitation
designs. Yet, rehabilitation system using free-hand interaction for patients’ self-exercise
and introducing doctor’s instruction still remains to be investigated.
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3 User Requirement Gathering: Interview

System design was started by an interview of 4 doctors and 8 patients, who need hand
rehabilitation, in a Grade III-A Hospital in Beijing, China, which is a top grade hospital
according to Chinese grading system and runs fully functional rehabilitation center.

3.1 Interview with Doctors

To study the general procedure of hand rehabilitation and know better about hospital’s
demand for interactive system, we conducted a series of interviews with 4 doctors of
rehabilitation in January 2014. 3 diagnosticians and 1 physical therapist participated to
answer a list of 8 questions about their current treatment procedure and concerns they
had when carrying out therapeutic scheme. They are each in charge of diagnosing
injured parts and severity, designing rehabilitation project, and assisting rehabilitation
training.

During the interviews, we mainly investigated their common cases, general pro-
cedure, usual training motions and equipment, and opinions about self-exercise at
home. Since doctors’ instructions will be introduced into this rehabilitation system, we
also surveyed their preference about operation process and interface about online
system. Additional concerns about rehabilitation they had were also included in gen-
erating a list of requirements we need to consider in designing the system.

They introduced the whole process of rehabilitation and gave their ideas about in
what stage they hope auxiliaries can help. They also showed around the rehabilitation
center about the common equipment and standard training plans. Besides, they stated
that, according to their clinical experience, flexibility recovery was far more important
than strength recovery, which most rehabilitation equipment failed to help, and that
they regarded patients’ time at home was not effectively used for rehabilitation, because
they could only repeat simple motions, such as clenching fist, for fear that they
exercised wrong without professional instructions and feedback. As for the system
design, they mentioned the existing prescription system since they were quite familiar
to that and suggested the rehabilitation system to follow that procedure and be added to
the existing system.

3.2 Interview with Patients

We also randomly recruited 8 patients in the rehabilitation center who were under
treatment of those doctors. The 8 patients—consisted of two elderly people suffering
from geratic complications and six other patients who injured their hands.

During the investigation, we asked about their rehabilitation circumstances,
including the duration and frequency they came to hospital, their exercise at home, and
their attitude towards independent training and assisting auxiliary. This investigation
consists of more than 16 open-ended questions. Since the online system requires user to
operate by gestures, we also surveyed their IT background and experience of using
computers and interactive devices. Additional concerns about rehabilitation they had
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were also included in generating a list of requirements we need to consider in designing
the system.

As identified, most patients regard their exercise at home useless and usually cannot
maintain a tight and long-term exercise schedule because they do not set regular time
for simple training and often forget to exercise daily. Instead of exercise at home, they
trust doctors much more, but most of them cannot afford a whole course with doctor’s
instruction. Generally, they spent the first few weeks at hospital, having professional
training every day, yet after they rehabilitate to some degree, they move back home and
visit hospital one or two times every week considering time and expense. All of them
take positive attitude towards self-exercise equipment, saying that they would like to
try such system if doctor permits. As for the type of training, they claimed that they
prefer a series of training lessons which each focus on one part of hand, so that they can
pertinently exercise according to their disease. When the interface and operation design
was mentioned, they worried about whether their IT background could handle the
system, since they may cannot use their finger flexibly and operate the mouse. They
further added a requirement to play some similar game because they hope to increase
entertainment.

3.3 User Requirements

Results from the interview shed light on the demand of a new system for online hand
rehabilitation with doctors’ instructions. All subjects showed interests in the idea we
put forward about a series motions for exercises at home and were willing to have a try.
They expected to have an interaction device of good usability, great efficiency, high
safety, and social connectivity at an affordable price. A list of user requirements for the
hand rehabilitation is summarized as below.

• The system should have adequate but accurate exercises to be effective, but the
duration of each exercise motion should be limited to avoid overtiredness.

• The system should be easy to start with and self-explainable. It should be easy for
elderly people and people without abundant IT knowledge to understand.

• The system should apply gesture to interaction with computers considering the
patients’ low level of control to their fingers.

• The system should provide specific training motions for exercise need for different
parts of hand. Different motions should enable patients to exercise different hand
parts, especially their fingers.

• The system should encourage patients to maintain a clear schedule by doing hand
rehabilitation every day. And if patients fail to follow the schedule, the system
should remind them and contact doctors to adjust their rehabilitation plan.

• The system should give clear feedbacks to patients for them to correct their gestures
and improve, and record their performance for themselves and their doctors to
check.

• The system would be better if social connectivity is provided between patients.
• The system should allow doctors to check their patients’ performance and give

instructions easily and synchronously.
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• The system should provide convenient access for doctors to manage and monitor
their patients.

4 Improvement of Existing Hand Rehabilitation Equipment

There are a large number of patients who need hand rehabilitation in the word today
according to status from WHO, and attentions on equipment for that are still inade-
quate. Currently, products designed for hand rehabilitation are limited, which we
proposed that with the help of some well-designed device and systems, patients can be
instructed and encouraged to rehabilitate safely, correctly and, most important, effi-
ciently by themselves.

4.1 Shortcomings of Existing Equipment

Current hand rehabilitation equipment, which consists of two types: wearable devices
and interactive video games, both have their own focuses. Thus when used by doctors
for assistance, they could have several inherent drawbacks as follows.

• Wearable devices, such as hand dynamometer, and gloves (e.g. MusicGlove [12],
Gloreha [11] as shown in Fig. 1) consist of mechanical parts and are fixed on hands
by elasticity or else, which may all add extra compression and cause reinjury.

• Interactive video games, for example Khademi’s Ninja game with Leap Motion
controller, focus only on encouraging users to exercise their hand, paying no
attentions on precise training motions, while nimbleness recovery which is of equal
importance causes for precise exercise.

• Both of these products are designed for patients to exercise all by themselves.
However, doctors’ opinions and instructions may give much help for rehabilitation,
which should be taken into account.

Fig. 1. Product demos of musicglove snd gloreha
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4.2 Improvement Using Leap Motion Controller

The Leap Motion controller is an excellent sensor which can tracking hands and fingers
with high speed and precision [13]. It enables a series of operation in interaction with
computers. These unique advantages could improve current hand rehabilitation prod-
ucts in following points.

• The Leap Motion Controller enables doctors to record standard exercise motion
beforehand by tracking their example motions through its camera and IR sensors
without contact, which can be shown to patients and instruct their self-training.

• Besides beforehand recording, the Leap Motion controller could also real-time
process the data it tracks. By comparing real-time data with recorded data, users’
motions can be judged whether matching with the standard motions or not.

As a result, the Leap Motion controller has been chosen to realize most of the
requirements doctors and patients proposed, because of its well performance in tracking
users’ hand, as well as sending and processing real-time hand data. Users only need to
move their fingers above the Leap Motion controller. The prototype system refers a set
if sample codes in Leap Motion SDK, with 3D hands modeling and displaying.

5 Prototype Design and Development

5.1 Prototype Apparatus

The online hand rehabilitation system consists of four parts: users (include patients and
doctors), a Leap Motion controller, a personal computer and a display screen. Con-
necting with the Leap Motion controller and display screen, the PC processes the
real-time data of hands obtained from the Leap Motion controller and displays on the
screen when the system is running. Patients only needs to sit in front of the PC and hold
hand above the Leap Motion controller in order that his or her hands can be captured
and tracked. Patients are able to wave his or her hands to select and click on the buttons
presented on the screen and operate the system, as shown in Fig. 2.

Fig. 2. Prototype apparatus
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5.2 System Design

This rehabilitation system has special designs for patients with hand afunction to help
them with hand rehabilitation and communicate with their doctors.

As the start of the whole rehabilitation process, doctor check patient’s hand situ-
ation and have a basic diagnosis. Then instead of writing a prescription and teaching
patients how to exercise, doctor log on his or her account and add a new patient’s
document under his account. (Of course, if this patient is come for a return visit, doctor
can open his or her existing document and work on that instead of creating a new one.)
Doctor needs to fill in patient’s basic information and diagnosis before he gives pre-
scription. He can choose among all the exercise motions, which have been recorded by
Leap Motion and saved in the system, for patients to exercise with instructions about
frequency and duration, etc., like prescriptions about taking medicine. After all these
operations end, doctor will generate an account for patient, with a unique username and
password, and rent a Leap Motion controller to patients. The main interface is shown in
Fig. 3, where doctors can add new patients and enter certain patient’s record. As for the
patient’s record, the interface arranges as shown in Fig. 4 with patient’s basic infor-
mation, diagnose, prescription and score for each exercise. Here, doctor can add
comments as well.

Fig. 3. Doctor’s main interface

Fig. 4. Patient’s record interface
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Then comes to the patient’s self-exercise. Patients can open the website and login
with the username and password which is given by their doctors. After a basic cali-
bration with Leap Motion, patients enter their homepage, as shown in Fig. 5 where they
can choose to exercise with standard motion, view their score and play interactive
games which encourage them to move their finger and wrist. When entering into the
exercise part, as shown in Fig. 6, patients can see the standard motion, prescribed by
their doctor, presents on the left for them to follow and at the same time, their real
motion will present on the right with feedbacks showing where to improve. Moreover,
a score based on the similarity between the standard motion and real one will appear on
the left, for patients themselves and their doctor to estimate their rehabilitation
situation.

Fig. 5. Patients’ homepage

Fig. 6. Patients’ exercise page
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6 Prototype Evaluation: An Interview

In order to check whether this online system can satisfy patients’ and doctors’ demand
and improve hand rehabilitation’s efficiency, a prototype system was developed and
evaluated by 2 doctors in June 2014.

The evaluation interview consisted of three steps: a brief introduction to the usage
and design of the system, a short operation trial for doctors and a follow-up interview to
collect their feedback. Since we don’t have enough time to recruit more patients, this
evaluation was carried out only with doctors.

According to doctors’ feedback, they both acknowledged that the system met their
demand and they believed it to be useful for hand rehabilitation. Also, they liked the
interface and structure of the website. Besides, they mentioned that the interaction with
Leap Motion and computer was easy for ordinary person, but they were not sure
whether patients with hand afunction could also interact in this way easily.

7 Future Plan and Discussion

Compared with current wearable devices and interactive video games for hand reha-
bilitation, this online system is better for patients in the following three aspects.

First, the online interactive system for hand rehabilitation add no extra compression
to patients. Since patients who suffer from hand afunction have limited control to their
finger and are easier to be wounded, wearable devices may accidentally hurt patients’
hands. However, using Leap Motion as a distant sensing device, patients are free to
interact with the computer with their hand without touch, thus avoiding further damage.

Second, the online interactive system provides precise rehabilitation training,
comparing with existing hand interactive game. Those task oriented game, for example,
Fruit Ninja, usually set a task for players to finish, and the game only focuses on the
whether the task is finished instead of how to finish it, thus cannot instruct accurate
motion. However, this system teaches patients the rehabilitation motion and monitors
their performance, at the same time, gives feedbacks for patients to correct their motion
themselves. In this method, precise rehabilitation training can be realized.

Third, via the online system, doctors and patients can communicate at any time,
instead of only during weekly visit back to the hospital. Patients’ video and score will
be shared with their doctors and doctors’ comments and instructions appear on patients’
interface as well. This has not only increased efficiency of the rehabilitation, but also
make full use of patients’ time at home.

We have to admit that because of time limitation, we didn’t carry out evaluation
experiment with patients for long term test. Although the two doctors showed their
great interest in this system after a brief introduction to this system, there may be some
problems we cannot find until the patients try this. So for the next stage, we need to
cooperate with some local hospitals and get more detailed feedbacks which can point to
the directions we need to consider to further improve our rehabilitation system.

In conclusion, in this study, we carried out a “user-entered design” for patients in
developing a Leap-Motion-based online interactive hand rehabilitation system. User
requirements were collected from an interview with both doctors in hand rehabilitation
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and patients who need rehabilitation. Based on these requirements, a prototype system
has been designed and developed with Leap Motion sensor. We briefly evaluated the
system with an introduction and presentation to two relevant doctors, and furthermore,
a more detailed experiment with patients need to be carried out. Compared with the
existing wearable devices and interactive games, this online system performs better in
safety, accuracy, efficiency in assisting patients with hand afunction in rehabilitation
training.
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Abstract. Some elderly with reduced mobility usually stay their own familiar
environments and watch TV or do nothing. In addition, due to the lack of
exchanges or proper physical activities, their physical and psychological status
tends to imperceptibly become unhealthy. This study applies natural user
interface and ceramic crafts regarding the integration of sensing technology with
a multimodal interactive components, proposes the design of an interactive
rehabilitation device based on video and audio context, and performs an on-site
inspection, in order to assist subjects in alleviating negative emotions, pro-
moting physical and psychological health, and reducing the home care stress of
nursing personnel, as well as to establish a demonstration model for the use of
digital aids in home care environments.

Keywords: Natural user interface � Interactive device � Rehabilitation

1 Introduction

Since the coming of an aging society, the issue of elderly home care has been con-
cerning gradually in various countries around the world. Some experiments have been
verifying that, the environmental factors established in the healing process, such as
color, light, sound, material, and structural design appearance of other facilities, are
found to be beneficial to health recovery [1]. With pleasant, user-friendly facilities will
attract the elderly and improve their satisfaction with health care, which has become the
approach advocated by the healthcare industry in marketing [2, 3]. Coyle [4] recom-
mended that, to strengthen the collaboration between health professionals and computer
science research provides a solution to the development of software and hardware for
mental health treatment. Since the novel development of numerous care tools through
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information technology, as based on information technology set up around the arena of
elderly home care, have certainly become the necessary facilities of relevant home care
or nursing sites. Furthermore, some studies highlighted that, it is necessary to proac-
tively participate in the initiatives of stakeholders according to various aspects, such as
design, development, implementation, and assessment, which can help understand the
needs and behaviors of the groups involved [5–7]. Many allegedly interactive tech-
nologies developed based on user-centered concepts have been innovatively spread to
medical and nursing fields. However, a study found that, it is difficult for general users
to learn to operate computer-based human-computer interactive control systems.
Moreover, it is difficult to overcome relatively mediocre operating skills [8]. Therefore,
an increasing number of interactive systems with simplified operation have been
continually developed. Some studies intended to investigate the fulfillment of
“user-sensitive response generation systems (USRGS)” [9–11].

Caregivers can obtain information feedback regarding cognitive status of the
elderly to further develop appropriate healing programs through the operation of
user-sensitive response generation systems (USRGS). To the elderly, the information of
physical, psychological, and cognitive impairment and degradation is sensed, but they
must still undergo rehabilitation through the occupational therapist’s arrangement of
physical activities. Many healing and care facilities are either deficient in the staffing of
occupational therapist or employ too few occupational therapists to take care numerous
the elderly. As a result, they cannot fully take care of the elderly. Therefore, healing
and care facilities have an urgent need for a series of simple and effective interactive
rehabilitation systems, where the elderly is not required to learn anything in particular,
in order to assist the elderly in self-healing and improve their participation in reha-
bilitation activities. In recent years, the “postural control system using a natural user
interface (NUI)” has been widely applied to daily life [12, 13]. Consequently, an
increasing number of developers have applied the NUI concept to the human-computer
interaction of rehabilitation systems. Although healing systems that integrate sensors
with NUI development have been available, to date, the development of an interactive
device that considers the spirit of the elderly and uses some images to assist in healing
has not been observed. Therefore, this study developed an interactive rehabilitation
device integrating plants images with NUI and somatosensory technology to investi-
gate three types of the elderly that require occupational therapy: the elderly with
reduced mobility, the elderly admitted to ER, and bedridden the elderly, in order to
respond to sensory perception, spiritual healing, and limb sensitivity, as well as to meet
the needs of healing and recovery.

2 Literature Review

2.1 Natural User Interface

Natural user interface (NUI) is a general term used by human-computer interface
designers and developers, and refers to the effective hiding and maintenance of the
invisible parts of a user interface, which facilitates users to naturally and continually
become familiar with gradually complicated interactive methods during operation
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processes. The word “natural” is contrary to most computer interfaces, as most
inter-faces use artificial control devices, and users must intentionally learn to operate
them [14]. Past studies in experimental psychology verified that, physical actions,
including gestures, can exert functions in problem solving when promoting information
transfer [15–17]. Kaushik and Jain [18] mentioned that NUI has three trends:
multi-touch, voice, and gesture interaction. In an information system, users most fre-
quently use their hands to implement human-computer interaction. Many researchers
suggest that, in order to strengthen the intuition of a user interface, it is necessary to use
a new user interface pattern, which enables users to use natural gestures to choose,
operate, and convey a target [19–22]. With the development of the NUI concept,
human-computer interactions involving hands are more inclined to the development of
easy and natural learning, where complicated memory is not required. Hsieh et al. [23]
and Fan et al. [24] advocated the use of a gesture recognition system to detect the
actions and directions of users’ hands in order to achieve the purpose of complicated
human-computer interactions. The study by Bragdon et al. [25] verified that, touch
gestures significantly improve the availability of mobile devices; however, not all touch
gestures are intuitive and easy to use, as such operation usually requires detailed
learning – similar to the hand dexterity training of normal people [26].

With the advance of sensory technology, the development potential of NUI is
expected to provide space thinking that involves interactive design [27]. As NUI
initially does not frequently provide specific guidance or instruction, Thomas and
Lleras [17] found that the participants in a space are unwittingly guided to engage in
physical action. Even though NUI endows users with highly instinctive convenience,
Norman [28] mentioned that, NUI is different from the GUI used in the past – i.e. all
actions can be achieved through a visualization menu. On the contrary, the NUI
interface includes so many possibilities that it is difficult to determine all the possi-
bilities and implement their actions. However, this study suggests that, if NUI can be
used in combination with suggestive video messaging, this difficulty can be over-come.

2.2 Interactive Devices and Somatosensory Interactive Medicine

Interactive Devices. Interactive devices are mostly applied to human-computer
interface systems to complete the objectives of information transfer and communication
with users. During the design of an interactive human-computer system, the most
important issue is to understand the relationship model between users and system in
interactive fields. In addition, from the perspective of an interactive designer, an
interactive designer not only has to understand the possibilities to be achieved by
technologies, but also properly use suitable technologies to solve problems according
to different occasions and environments for designing a good interactive device. In
order to use the most suitable technology in a specific field, it is necessary to assess the
operating model and procedures adopted by interactive users. Although some tech-
nological creations developed using assistive technology can meet need the elderly’ for
interactions, in terms of users’ psychology, the latest idea suggests that it is necessary
to assist the elderly in developing socialized self-acceptance [5, 29], and enable users to
participate in the creation or use of cultural knowledge to support therapeutic experts in

350 J.P. Ma et al.



planning interactive software games [30–32], in order to improve the elderly’
self-identity and confidence.

Somatosensory Interactions and Medicine. Ever since the Kinect 3D camera
developed by Microsoft Corporation was used as a peripheral of Microsoft Xbox360,
after becoming commercially available in 2010, the creations and studies concerning
somatosensory technology have increased year by year. Kinect is a webcam that
enables users to use NUI, body postures, voice, or image interaction to control a game,
and a remote control or body sensor is not required [33, 34]. The Kinect camera has
been integrated with the personal computer, and has a potential that even designers
cannot predict – from helping children with autism to assisting surgeons in the oper-
ating room [35]. Recently, many studies involving this device in academia have
focused on the classification of an instant postures and action recognition system
[36, 37]. Some studies also investigated the application of somatosensory interactive
technology to medicine. For example, Chang, Chen, and Chuang [38] used Kinect to
train individuals with past cognitive impairment in order to enable their limbs to
complete basic tasks, and then developed a Kinect-based rehabilitation system for
adults [39]. Lange et al. used Kinect to develop a game-based recovery tool to provide
adults with nerve damage with balance training [40].

3 Research Design

This study attached importance to both theories and practices. In the initial stage of this
study, the researcher proactively asked about healing and care facilities willing to
participate in the subsequent field survey. After a series of comparisons, the researcher
eventually contacted the Suao Branch of the Taipei Veterans General Hospital. In
addition to the general outpatient clinics of the general hospital, Suao Branch, Taipei
Veterans General Hospital has a nursing home, where many elderly the elderly requiring
long-term care are hospitalized. Therefore, opinions from health professionals of this
facility could be obtained, and this study could conduct a field survey on elderly the
elderly living in a nursing home for a long period of time. This study used the “Double
Diamond Design Process (4D)” advocated by the UK Design Council [41]. Firstly, this
study reviewed the studies concerning ceramics crafts, NUI, and interactive design,
observed the healing facility, had discussions with the caregivers at the facility in order
to preliminarily understand the elderly’ needs, and applied the summarized principles to
the prototype design of an interactive device. Secondly, this study conducted a field
survey of the interactive device on professional caregivers and the elderly, and then
interviewed users regarding their user experience. Lastly, this study adjusted and
summarized the interactive design to meet the needs of users for this research purpose.

3.1 Research Process and Method

Research Process. In the research process, and according to the 4D method,
the user-centered service design meets users’ needs, and includes 4 steps -
Discover - > Define - > Develop - > Deliver. The explanations are given, as follows:
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Discover – the beginning stage of the double diamond model, and marks the beginning
of a project. Initially, ideas and inspirations are obtained from the exploration of the
identifiable needs of users. The implementation content includes: environmental
research, user research, management information, and a design research group. Upon
completion of this stage, a “feasibility review” is applied at the both ends of the
diamond in order to explore possible solutions to the issues. Define – stage 2 explains
and adjusts the content to meet the needs of the project and its objectives. The critical
activities at this stage include: project development, project management, and project
approval. Upon completion of this stage, both ends of the diamond converge to a
“Brief” to facilitate the precise determination of the details of project, as expected to be
implemented at the development stage. Develop – stage 3, at which the design-led
solution is developed and retested in an organization, such as visual management, the
development method, and project testing. The “Concept review” is used to confirm the
final project to be adopted by a service provider. Deliver – the last stage, at which an
effective product or a service-related market is confirmed and initiated. The critical
activities and objects are: final test, approval, proposal of service project, objective
assessment, and feedback reply. Through a series of defining service objects, content,
questions, and conversion processes, the interactive effect between a healing provider
and a care receiver was gradually revised to further develop the overall healing care
service design project, as shown in Fig. 1.

Research Method. Prior to the formal design being put into practice, this study invited
experts in fields of art therapy, video design, interactive engineering, and system design
to participate in Stage 1 focus group meetings. The discussions focused on the cor-
responding estimated lines of art therapy perspectives, as well as the design of inter-
active content. The reason this study applied this method is that, past studies showed
that the purpose of the assembly of these members to engage in group discussions is to
reach consensuses on healing environments, facilities, and approaches, through com-
munications and coordination regarding healing procedures and details. Focus groups
have long been applied to develop research methodologies and standardized

Fig. 1. Double Diamond Design Process (4D) (Source: Design Council, 2005. Compiled by this
study).
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questionnaire items [42, 43], while open interviews and Q and A sessions can be used
to generate subjects’ qualitative data, such as attitudes, viewpoints, and opinions. Based
on the discussion results of the focus group meetings in Stage 1, this study designed the
interactive content, and further developed a semi-structured questionnaire for the
subjects to conduct interviews. According to experts, the suggestions of interactive
design are as shown in Table 1.

Table 1. Summary of focuses from art therapy expert meeting

Interactive content of plant images Perspectives of art therapy

Garden interactive environment (a
certain tree)

Garden environments are featured by higher
accessibility and tolerance. Open spaces and bright
lines create more safety, as well as the willingness
and possibility of exploration. In addition,
interactors’ acceptance of visual colors, object
abundance, and psychological control over
environment is higher.

Leaves “falling from top to bottom”
or “rolled up from bottom”

1. Leaves falling from “top to bottom” represent that
people change from head to toe and throw away
troubles.

2. Leaves “rolled up from the bottom:” represent an
upward force, obtainment of assistance, recall,
memory, and re-obtainment of the lost.

Leaves “falling” or “bouncing” 1. Leaves “falling:” convey the meanings of loss,
missing, and separation, and is the passage and
change of time.

2. Leaves “bouncing” enable viewers or interactors to
perceive the signs of timing of self-maturation, to
throw away everything that is old, shabby,
negative, and inappropriate, and accept new things.

Leaves “shining or changing their
color” when touched

“Leaves shining or changing their color” when
touched signifies the energy of warmth and
softness, enabling interactors to be covered by
energy, perceive support, empower themselves,
heal themselves, and purify themselves.

“Waving” of the elderly during
interaction

“Waving” is the expectation towards attention from
other people and environmental interaction, as well
as the need for assistance or help.

Leaves “sounding” when touched Touch, in combination with visual image stimulation
and audio stimulation (sounds), can better deepen
and internalize individual external experiences and
trigger deep emotions and feelings.

A sprouting tree or fallen leaves
returning to a tree

Represents self-recovery, rebirth, gradual exuberance,
and recovery of existing vigor and feelings of
regeneration

(Compiled by this study)
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3.2 Design Case- Design of Interactive Rehabilitation Device

According to the preliminary testing of medical and nursing professionals, as well as the
above mentioned literature review, this study initiated the advanced corrections and
development of the design of interactive devices, including three parts: (1) image design;
(2) sound design; (3) sensing design. The design process is briefly described, as follows:

(1) Image design: Based on the aforementioned studies investigating the positive
effects of plants on users’ cognition, this study mainly used a common arbor as the
material. According to the survey, this study chose the tree shape of the birch, as it
is featured by gentility and tenderness [44]. Moreover, relevant studies on tree
shapes indicated that, users’ visual preference is round shaped leaves. Therefore,
this study mainly referred to the tree shape drawn by Booth [45] to select the shape
display. Moreover, according to existing studies on preference for the visual shape
of a tree, this study further simplified the shape to the final shape for the case
according to the visual subject of interactive design, as shown in Figs. 2 and 3.

(2) Sound design: As humans rely on all things in nature to earn a living, when faced
with natural elements, such as plants, water, and rocks, they usually develop positive
responses, as well as naturally peaceful behaviors in their emotions [46, 47].
Throughout time, people have used natural elements to obtain actual effects. The
sounds in the nature enable listeners to imagine that they are in a natural environ-
ment. The preset garden environment in this study was integrated with pure birdsong.

(3) Sensing design: This study mainly used computers in combination with Kinect
somatosensory devices, as well as the program syntax of processing software, to form
the content of movement and spatial depth framework of users for detection. As the
principle for the use of NUI mainly focuses on limbs (especially gestures), many
researchers advised some changes to guide users to use specific gestures to implement
human-computer interactions, and priority should be given to such changes during the
initial system design [48]. This study developed a type of interactive designs
according to the elderly undergoing physical rehabilitation, as shown in Fig. 4.

3.3 Subjects and Limitations

The subjects were divided into two types. Upon completion of the initial interactive
prototype design, this study performed testing on caregiving professionals at a healing

Fig. 2. The shape of tree in the case
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and care facility, as well as ordinary people, in order to provide professional assessment
and assessments of various needs. The prototype design was corrected and adjusted
according to professional opinions from various fields. Afterwards, the design was
installed in a healing and care environment for the three types of the elderly that were
the expected targets to use the design. The researcher observed the elderly, maintained
records, and interviewed them about their feelings.

3.4 Experimental Process

As stated above, this experimental study was divided into two parts: Firstly, this study
invited occupational therapist, head nurses, and medical administrative personnel to try
out the design on their own (Fig. 5). Secondly, this study encouraged the elderly at the
healing and care facility to try out the design (Fig. 6). Upon termination of the trial, the
subjects were interviewed one by one (Fig. 7).

Fig. 3 The shape of leaf in the case

Fig. 4. Interactive design proposals for three types of patients (From A to C: patients undergoing
rehabilitation, bedridden patients, and patients with acute illness).

Fig. 5. Pre-test
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Fig. 6. Test on a patient

Fig. 7. Interview

Table 2. Experimental results of the subjects using the interactive design

Samples M07601 F08401 M08901 F05701 F09001 F07101 F08701 F08402

Gender M F M F F F F F
Age 76 84 89 57 90 71 87 84
Status b c c c a a c c
Number of days of
hospitalization

180 365 1095 210 60 365 30 730

Emotion e e e e e e e f
Plants have a
healing effect

Y Y NA Y N Y N Y

Virtual plants can
replace actual
plants

N Y NA NA NA NA NA NA

Aware of
technological art

N N N Y N N N N

Music in the
interaction

e e e i i i i i

Feeling after the
interactive
experience

e i e e e e e e

Functions to be
added

Dancing Flower
planting

Gender: F: Female M: Male
Status: a: normal/b: crutch/c: wheelchair/d: others
Emotion: e: pleasant/f: sad/g: relaxed/h: Others/i: no feeling
Yes: Y /No: N /No idea: NA
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4 Results and Discussion

This study used the participant observation method, and 8 subjects were enrolled (2
male and 6 female the elderly). The oldest subject was 90 years old, while the youngest
one was 57 years old; 2 of the subjects were mobile, 5 were in wheelchairs, and 1 used
crutches. The experimental results are as shown in Table 2: Among the 8 subjects
trying out the interactive design, although none were aware of professional terms, such
as interactive technology or art therapy, most of them agreed that the interactive
experience of the interactive design created a pleasant feeling, and only 1 claimed not
to feel anything. In terms of plant healing, as many as 5 subjects believed that plants
have a healing effect, and only 1 agreed that virtual plants can replace actual plants and
have a healing effect. Moreover, the music in the interactive design was usually ignored
by the subjects, and only 3 of them had a vague impression of background music.

5 Conclusion

5.1 Interactive Design and the Elderly’ Rehabilitation

This study used the interactive device planned and developed in this study to perform
testing. The interactive device design provided by this study won the recognition of
most of the elderly, as well as the healing and care facility. Most of the elderly
participated in the test with an attitude of attempting a game or taking exercise. In
addition, caregivers had to remind most of them to move their hands and feet to enable
them to continue implementing dynamic video interactions. Therefore, it is important
to build an initial sense of trust when the elderly are exposed to the interactive device
interface. Some of the elderly that were older and could walk autonomously could
better focus on the operational procedures of the interactive device. Apparently, healthy
and mobile the elderly are more interested in, and are more willing to engage in,
interactive behaviors. Moreover, this study found that, because the study site is located
in a remote area and the hospital scale is small, it only has several outpatient clinics.
During the test, this study found that some of the wards were not used, suggesting that
there were only a few the elderly in the facility. In addition, medical and nursing
staffing was more simplified, and most of the elderly were not those with critical illness.
Therefore, the device developed in this study may meet the needs of this type of
healing and care facility in the future.

5.2 Interactive Design and Rehabilitation Healing

Rehabilitation healing focuses on the recovery of past physical and psychological
health and functions. Therefore, it is necessary to use a device that has been verified as
effective by professionals and experiments. The focus of this study was not on the
effectiveness of the developed aids or healing device, but on the use of visual and
psychological healing of the plant images themselves, in combination with NUI, which
has no particular learned requirements. This study intended to use a more simple and
effective method to popularize professional interactive devices to assist in improving
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medical devices. Firstly, this study designed the interactive device based on the
observations of the needs of elderly the elderly. According to the tests of healing
professionals and the elderly, several principles for corrections of the interactive design
were summarized. Although this creation is not a medical aid or device, it is not a pure
video game. However, from the perspective of the elderly, the healing effect of this
device still can be expected.

The development direction of subsequent devices should be intricate and abundant
interactive forms. Future devices should better grasp the healing needs of the elderly of
different levels of healing needs. Interactive devices or systems of various levels of
difficulties should be designed through closer cooperation with professional scientists,
anthropologists, professional doctors, therapists, and rehabilitation units. Moreover, it
is necessary to develop a mechanism for testing the healing effect of the interactive
device, integrated with plant images, in order to precisely grasp the healing effect of the
elderly and develop a database of actual application cases. In this way, the seemingly
simple but versatile interactive device, when integrated with humanity and
patient-centered design, can be used as equipment for analyzing and determining the
mechanism of people facing physical and psychological disability.
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Abstract. This study aimed to provide a reliable instrument for evaluating the
physicians’ communication behaviors and to find out what communication
behaviors could elicit patient trust. Questionnaires were distributed to patients
and they were asked to evaluate the physician’s communication behaviors
he/she just visited and his/her level of trust in the physician. Through factor
analysis, a three-factor physician communication behavior scale with good
internal consistency was provided. The three factors were respect and caring,
competence and thoroughness, patience and honesty. Through correlation
analysis, all the behaviors identified in the scale were significantly associated
with patient trust. Physicians’ behaviors related to competence and thoroughness
were regarded as most important to patient trust. Privacy, eye contact and
necessary tests and procedures were not considered very important. Moreover,
within different gender groups and age groups, patients’ opinions about
what behaviors had the strongest (least) association with patient trust were a
little bit different.

Keywords: Physician-patient relationship � Physician communication behav-
ior � Patient trust � Scale

1 Introduction

In recent years, the strained relationship between physicians and patients and the
frequent medical disputes have become a common problem in Chinese society. With
the reform of the health care system, the problem has not yet been well solved.
Actually, the physician-patient relationship is probably one of the most complex
interpersonal relationships (Ong et al., 1995). The physicians and patients are often in
non-equal positions, deal with issues of vital importance, are therefore emotionally
laden and in need for close cooperation (Chaitchik et al., 1992). Patient trust is a key
feature in physician-patient relationship, with potential benefits such as increased
satisfaction, adherence to treatment, and continuity of care (Thom et al., 1999).
Communication is the tool by which physicians and patients exchange information in
the health care process (Street, 1991). Good communication behaviors can increase the
patient trust in the physician (Thom, 2001). Then here comes the question that what
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communication behaviors are “good” enough to elicit patient trust? Most previous
studies focused on either communication behaviors or patient trust, which did not
involve the association between them. Several studies did focus on the rapport between
communication behaviors and patient trust. Take the Stanford Trust Study (Thom,
2001) as an example. It provided a physician behavior scale and assessed the relative
strength of the associations between physician behaviors and patient trust. The reli-
ability of the physician behavior scale, however, is unknown. What’s more, the
research subjects in Stanford Trust Study were American individuals, and the con-
clusions might not be fully applicable for Chinese due to the difference in population,
medical policy, medical institution, medical insurance, etc.

The objective of this study was to provide a reliable physician communication
behavior scale, and to find out what physician communication behaviors have an
impact on patient trust.

2 Literature Review

2.1 Physician Communication Behavior

Communication was defined as “the transmission of information, thoughts, and feelings
so that they are satisfactorily received and understood” (Gerteis et al., 1993). Effective
communication is beneficial to enhance patient trust, establish positive relationship and
improve the patient’s health care (Fong Ha and Longnecker, 2010). The purposes of
communication were creating a good interpersonal relationship, exchanging informa-
tion and making treatment related decisions (Ong et al., 1995).

Physician communication behaviors can be categorized as (a) instrumental (task
focused) or affective (emotion focused), in which instrumental communication behav-
iors include asking questions, giving information, providing treatment, counselling, etc.
and affective communication behaviors include showing concern, giving reassurance,
encouraging, etc. (Buller et al., 1987) (b) verbal or nonverbal, in which nonverbal
communication behaviors include tone of voice, gaze, posture, expressions, etc. (Ong
et al., 1995) (c) high controlling or low controlling, in which high controlling com-
munication behaviors include dominating conversations, being very argumentative,
constantly making gestures when communicating, etc. (Ong et al., 1995) (d) private or
non-private, indicating how private the conversation between the physician and the
patient is. (e) medical or everyday language vocabulary, indicating the extent to which
a physician switches between medical and everyday language to maximize the com-
municative effectiveness.

Using focus groups, Thom and Compbell (1997) identified seven categories of
physician communication behaviors related to patient trust, which were thoroughness
in evaluation, communicating clearly and completely, providing appropriate and
effective treatment, understanding patient’s experience, expressing caring, building
partnership and demonstrating honesty and respect.

The American Board of International Medicine (ABIM) developed a 25-item
Physician Humanistic Behaviors Questionnaire (PHBQ) as an instrument for patients to
assess the humanistic behaviors of their physicians (Weaver et al., 1993). Most items in
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PHBQ can be partitioned into the seven categories identified by Thom and Compbell
(Thom and Campbell 1997). For example, the item “including me in decisions and
choices about my care” in PHBQ belongs to the category of “building partnership”, and
the item “asking me how I feel about my problem” belongs to the category of
“expressing caring”. Although the ABIM provided a useful instrument to evaluate
physician humanistic behavior, it didn’t build the rapport between physician behaviors
and patient trust.

2.2 Patient Trust

Trust can be viewed as an expectation about the behavior of others in transactions
(Lewicki and Bunker, 1995). Patient trust is the degree of confidence that his/her
physician will work towards the best health outcome for him/her (Bambino, 2006).
Leisen and Hyman (2004) pointed out that patient trust was essential to successful
medical care. Several scholars have put forward instruments to evaluate patient trust in
the physician (such as Anderson and Dedrick et al., 1990; Safran, 1998; Kao et al.,
1998; Hall et al., 2002). These instruments were compared in terms of content, number
of items, sample size, mean, standard deviation, reliability and Kurtosis/skewness in
Hall’s study(Hall et al., 2002), which was not detailed in this paper.

Among these instruments, the 10-item Kao’s trust scale (Kao et al., 1998) and the
10-item Wake Forest trust scale (Hall et al., 2002) had good internal consistencies.
Several items in Kao’s trust scale, however, were not applicable for Chinese individ-
uals. Take the item “to keep your health and well-being above keeping down the health
plan’s cost” for instance. With the health care reform in the United States, most
Americans, including working families and small businesses, have health insurance or
are eligible to have health insurance, meaning that they only afford a very small portion
of medical cost. Thus, what they care about is whether the physician will put their
medical needs above the consideration of health plan’s cost. In China, however, many
people have to pay a relative large portion of their medical cost. They cares more about
how much they should pay for the medical treatment instead of the concern on keeping
down the health plan’s cost. Since the items in Wake Forest’s trust scale seem appli-
cable for Chinese individual, it was used in this study.

2.3 The Relationship Between Communication and Trust

The Stanford Trust Study (Thom, 2001) is famous for its focusing on the association of
physician communication behaviors and patient trust. Patients from 20 family physi-
cians rated physician behaviors and their trust in physicians (Anderson and Dedrick
et al., 1990) after their visits. The five physician communication behaviors most
strongly associated with patient trust were being comforting and caring, demonstrating
competency, encouraging and answering questions, explaining what they were doing
and referring to a specialist if needed (Thom, 2001). Still, the conclusions in this study
might not be suitable for Chinese patients. In the United States, the patient often first
goes to the family physician for medical care who is capable of most common diseases.
When needed, the patient will be recommended to a specialist. Whereas in China, most
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patients go to the hospital directly for a specialist. Therefore, the physician behavior of
referring to a specialist when needed might not be what Chinese individuals care about.

Other studies adopted various methods such as discourse analysis through the
analysis of videotapes at the hospital (Manning and Ray, 2002) and trust survey with
each item gauging patient’s perception of a specific physician communication behavior
(Bambino, 2006), but didn’t measure the relationship between communication and
trust.

3 Methodology

Questionnaires were distributed to obtain the patient’s evaluation on the physician’s
behaviors and his/her trust in the physician he/she has just visited. To examine the
structure of the physician communication behavior scale, the factor analysis was car-
ried out. To find out what physician communication behaviors influence patient trust,
correlation analyses were conducted.

3.1 Questionnaire Construction

The questionnaire was composed of three parts: demographic information, physician
communication behavior scale and patient trust scale.

The demographic information included the subject’s gender, age, education back-
ground, health status and whether living in Beijing. For the second part, 25 items
indicating physician communication behaviors were adapted from existing studies—
ten items adapted from the PHBQ, four from the Stanford Trust Study, three from
Safran’s, one from Anderson and Dedrick’s, one from Kao’s, and the other six from
brainstorm with partners. The subjects were asked to rate each item on a 5-point Likert
scale from 1 (strongly disagree) to 5 (strongly agree). For the third part, the 10-item
Wake Forest trust scale was adopted and the subjects rated each item on a 5-point
Likert scale from 1 (strongly disagree) to 5 (strongly agree). The average score of the
10 items was computed as the measure of patient trust in the physician he/she just
visited. The paper-based questionnaire was used in this survey.

3.2 Subject and Data Collection

For the sample size, since a factor analysis would be conducted for the 25-item phy-
sician communication behavior scale, a subject-to-item ratio larger than 5 would be
acceptable (Gorsuch, 1983). In this study, 220 subjects were recruited from the waiting
room of pharmacies in Peking Union Medical College Hospital and Peking University
Third Hospital. Most patients in the waiting room of the pharmacy had just finished
seeing a physician and were waiting to take medicine. The subject was firstly asked
whether he/she had just visited a physician. The one whose answer was yes was given a
questionnaire to evaluate the physician’s communication behaviors and his/her trust in
the physician he/she just visited.
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207 of the 220 questionnaires were valid. The demographic information of the 207
subjects were summarized in Table 1. There were 93 male and 114 female subjects.
Their mean age was 43.6 with the standard deviation (SD) 15.89. The youngest subject
was 14 years old and the oldest one was 82 years old. 11.6% subjects had junior high
school or below education, 18.0% had senior high school education, 55.3% had
bachelor degrees and 15.0% had master or PhD degrees. 85.0% subjects thought
his/her health status was not very good. 82.0% subjects lived in Beijing while the
others didn’t.

4 Data Analysis

4.1 Descriptive Statistics

The average score for most physician communication behaviors was between 3.50 and
4.00, with the negative items reversely coded. Among all the physician communication
behaviors, the item with highest mean score was “asking questions about my symptoms
thoroughly” and the item with lowest mean score was “being in a hurry”. The average
score of patient trust was 3.76 with SD of 1.00.

4.2 Factor Analysis

Exploratory factor analysis was carried out to examine the structure of the physician
communication behavior scale. The Kaiser-Meyer-Olkin (KMO) measure was 0.942
and the Bartlett’s test had the p-value less than 0.001, both indicating that factor
analysis was proper. The extraction method was principal component analysis and

Table 1. Demographic information of subjects

Item Level Number Percentage

Gender Male 93 44.9%
Female 114 55.1%

Age Age<=45 119 57.5%
Age>45 88 42.5%

Education level Junior high school or below 24 11.6%
Senior high school 37 18.0%
Bachelor degree 114 55.3%
Master or PhD degree 31 15.0%

Health status Very good 31 15.0%
Good 84 40.8%
General 81 39.3%
Poor 10 4.9%
Very poor 0 0.0%

Whether living in Beijing Yes 169 82.0%
No 37 18.0%
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factors with eigenvalue above 1.0 was extracted. The rotation method was Varimax
rotation and a threshold of 0.50 loading was used when an item belonged to one factor.
Item 13 (using terms I can understand, instead of many medical vocabularies) was
excluded with a maximum loading of 0.305. A model with 24 items categorized into
three factors was the best one. The loadings for each item to each factor were listed in
Table 2. The three factors accounted for 62.4% of the total variance. The factors were
named as respect and caring, competence and thoroughness, patience and honesty.

Table 2. Results of the factor analysis

N
o. Item

Factors

Respect 
and 

caring

Compe-
tence and 

thor-
oughness

Pa-
tience 
and 

hones-
ty

15 Comforting or reassure me and my family 0.820 0.284 0.145
14 Expressing concern for my feelings and needs, not 

just my physical status
0.793 0.321 0.233

16 Encouraging me (that everything will be fine) 0.754 0.357 0.112
21 Discussing options for my treatment 0.745 0.261 0.155
19 Encouraging me to ask questions 0.712 0.312 0.192
22 Asking for my opinions about which options to take 0.686 0.242 0.197
23 Explaining why he/she recommends one treatment 

over another
0.671 0.414 0.137

13 Greeting me warmly 0.636 0.361 0.260
27 Looking in eye when I talk 0.582 0.217 0.196
20 Answering my questions clearly 0.506 0.454 0.374
9 Telling the expected effects of my treatment 0.416 0.717 0.062
6 Asking questions about my symptoms thoroughly 0.307 0.703 0.333
7 Explaining my problems in detail 0.385 0.664 0.309
24 Telling me the truth about my health, even if there 

were bad news
0.323 0.656 0.178

8 Asking me to perform necessary tests and procedures 0.261 0.634 0.020
10 Explaining side-effects of my treatments 0.467 0.626 0.075
30 Arranging for adequate privacy when examining or 

talking to me
0.176 0.614 0.201

29 Putting my medical needs above all other considera-
tions

0.325 0.604 0.372

11 Listening patiently to my problems, worries and 
concerns

0.420 0.550 0.459

28 Being short-tempered or abrupt with me or my family 0.088 0.206 0.810
26 Trying to hide the mistake he/she has made in my 

treatment from me
0.134 0.159 0.806

25 Pretending to know things when he/she is really not 
sure

0.096 0.253 0.749

12 Making uncaring remarks 0.243 0.033 0.699
17 Being in a hurry 0.256 0.125 0.666
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The internal consistency (Cronbach’s alpha) within each factor was listed in
Table 3. The overall internal consistency was 0.950, indicating the physician com-
munication behavior scale was reliable. Moreover, the Cronbach’s alpha for the Wake
Forest’s trust scale was 0.908, also indicating good internal consistency.

4.3 Correlation Analysis

In order to find out what physician behaviors had an impact on the patient trust, the
correlation analysis using Pearson coefficient was conducted for each specific physician
communication behavior and patient trust. The results were shown in Table 4. At the
95% confidence level, all the behaviors significantly influenced patient trust (p<0.001).
The five behaviors most strongly associated with patient trust were listening patiently
to my problems, worries and concerns, answering my questions clearly, explaining my
problems in detail, asking questions about my symptoms thoroughly and greeting my
warmly. According to the factor analysis results, three of the five behaviors belonged to
the factor “competence and thoroughness” and the other two belonged to the factor
“respect and caring”. It seemed that patients attached the greatest importance to phy-
sician’s competence and thoroughness in evaluation. Physician’s respect and caring
was also most important for patients to build trust. The five behaviors least strongly
associated with patient trust were explaining side-effects of my treatments, looking in
eye when I talk, making uncaring remarks, asking me to perform necessary tests and
procedures, and arranging for adequate privacy when examining or talking to me.
Patients did not seem to care about their privacy that much. It was a little bit surprising
that eye contact and necessary tests and procedures weren’t attached great importance
to patient trust. Possible reasons would be discussed in the next part.

Did men and women take the same view about what behaviors elicit patient trust?
The Pearson correlation was carried out for the male and female groups. The five
communication behaviors that were most and least strongly associated with patient
trust were listed in Tables 5 and 6. For the male group, physician’s behavior of
comforting or reassuring me and my family and encouraging me were among the top
five behaviors associated with trust. For the female group, on the contrast, physician’s
behavior of discussing options for my treatment was regarded as important. Men
seemed to need more caring, comfort and encouragement than women, while women
seemed to be more rational than men. Possible explanations would be discussed in the
next part.

Table 3. Factors with corresponding percentage of variance explained and internal consistency

Factors Initial
eigenvalue

% of variance
after rotation

Cumulative %
after rotation

Cronbach’s
alpha

Respect and caring 11.580 48.250 48.250 0.932
Competence and
thoroughness

2.200 9.168 57.417 0.912

Patience and
honesty

1.197 4.987 62.404 0.833
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Would patients with different ages take the same view about physician behaviors
that elicit trust? The correlation analysis was conducted for younger (age<=45) and
older (age>45) groups. The top and last five behaviors associated with patient trust
were listed in Tables 5 and 6. Younger patients seemed to need more concerns about
their feelings, not just their physical status. For older patients, telling them the truth
about their health was important, even if there were bad news. Hiding the true health
condition would make older people less likely to trust the physician. Another difference
between younger and older groups was the behavior of putting medical needs above all
other considerations. This behavior was in the top five for older group but in the last
five for younger group. Older patients seemed to value their health very much and

Table 4. Pearson correlation between physician communication behavior and patient trust

Physician communication behavior Pearson
coefficient

P-value

Listening patiently to my problems, worries and concerns 0.746 <0.001
Answering my questions clearly 0.711 <0.001
Explaining my problems in detail 0.663 <0.001
Asking questions about my symptoms thoroughly 0.650 <0.001
Greeting me warmly 0.639 <0.001
Comforting or reassure me and my family 0.639 <0.001
Expressing concern for my feelings and needs, not just my
physical status

0.637 <0.001

Discussing options for my treatment 0.619 <0.001
Explaining why he/she recommends one treatment over
another

0.612 <0.001

Putting my medical needs above all other considerations 0.610 <0.001
Telling me the truth about my health, even if there were bad
news

0.605 <0.001

Encouraging me (that everything will be fine) 0.602 <0.001
Telling the expected effects of my treatment 0.585 <0.001
Trying to hide the mistake he/she has made in my treatment
from me1

0.584 <0.001

Encouraging me to ask questions 0.578 <0.001
Pretending to know things when he/she is really not sure 0.558 <0.001
Asking for my opinions about which options to take 0.555 <0.001
Being short-tempered or abrupt with me or my family 0.549 <0.001
Being in a hurry 0.528 <0.001
Explaining side-effects of my treatments 0.524 <0.001
Looking in eye when I talk 0.517 <0.001
Making uncaring remarks 0.508 <0.001
Asking me to perform necessary tests and procedures 0.429 <0.001
Arranging for adequate privacy when examining or talking to
me

0.397 <0.001

1The negative item was coded reversely so that its Pearson coefficient was nonnegative.
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extremely care about whether they can be cured, so they wanted their medical needs to
be firstly considered. Younger patients did care about their medical needs since the
behavior was significantly associated with patient trust. Besides the medical needs, in
contrast with older ones, younger patients also had other concerns such as convenience,
cost and side effects.

5 Discussion

Each specific behavior identified in the physician communication behavior scale was
assessed to be significantly associated with patient trust. The behaviors indicating
physician’s competence and thoroughness were regarded as most important to enhance
patient trust in the physician. The physician should listen to the patient’s problems
patiently, ask questions about symptoms and explain the problems in detail. Physi-
cian’s caring and respect was also important for patients to build trust. A simple
greeting would make the patient feel at ease and become more confident in his/her
doctor.

According to the correlation analysis result, eye contact wasn’t that important for
trust, which was contrary to some previous studies on nonverbal behaviors (such as
Griffith et al., 2003). In China, hospitals are often crowded with people. The outpatient

Table 5. Five behaviors most strongly associated with patient trust for differenct subgroups

Subgroup Physcian communication behaviors

Male Listening patiently to my problems, worries and concerns
Answering my questions clearly
Comforting or reassuring me and my family
Encouraging me (that everything will be fine)
Explaining why he/she recommends one treatment over another

Female Listening patiently to my problems, worries and concerns
Answering my questions clearly
Explaining my problems in detail
Asking questions about my symptoms thoroughly
Discussing options for my treatment

Younger
(age<=45)

Listening patiently to my problems, worries and concerns
Answering my questions clearly
Explaining my problems in detail
Comforting or reassure me and my family
Expressing concern for my feelings and needs, not just my physical
status

Older (age>45) Listening patiently to my problems, worries and concerns
Putting my medical needs above all other considerations
Answering my questions clearly
Telling me the truth about my health, even if there were bad news
Asking questions about my symptoms thoroughly
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amounts in both Peking Union Medical College Hospital and Peking University Third
Hospital are over ten thousand a day. Often a physician has to finish seeing a patient
within several minutes. This way, it may be acceptable for the patient if his/her doctor
is busy inquiring symptoms and making prescriptions without much eye contact with
him/her. Moreover, a previous study on nonverbal behavior and patient satisfaction
showed that increased eye contact might lead to decreased satisfaction (Larsen and
Smith, 1981), indicating eye contact might not be that necessary to build trust.

Another surprising result was that the physician behavior of asking me to perform
necessary tests and procedures was not strongly associated with patient trust. During
the interview, some patients said that his/her physician made prescriptions without
asking them to perform any medical test and was perfunctory. Other patients said that
his/her physician asked them to perform unnecessary tests just for his/her own benefit.
It seems reasonable since in China many people have to pay a large portion of their
medical costs and are not willing to waste money on those “unnecessary” tests.
Whereas in the US in which most people owes high proportion of health insurances,
what they care about is whether the physician asks them to perform necessary tests
regardless of the health plan’s cost.

As for the two gender groups, men seemed to need more comfort and encour-
agement than women. Men are always regarded as rational and strong, and how would
they need more caring than women? A population-based study of spinal pain once
found that when pain was at its worst, men took sick leave whereas women sought

Table 6. Five behaviors least strongly associated with patient trust for differenct subgroups

Subgroup Physcian communication behaviors

Male Making uncaring remarks.
Being in a hurry.
Looking in eye when I talk.
Asking me to perform necessary tests and procedures
Arranging for adequate privacy when examining or talking to me.

Female Pretending to know things when he/she is really not sure.
Being short-tempered or abrupt with me or my family.
Making uncaring remarks.
Asking me to perform necessary tests and procedures
Arranging for adequate privacy when examining or talking to me.

Younger (age<=45) Putting my medical needs above all other considerations.
Being in a hurry.
Making uncaring remarks.
Asking me to perform necessary tests and procedures
Arranging for adequate privacy when examining or talking to me.

Older (age>45) Telling the expected effects of my treatment.
Explaining side-effects of my treatments
Arranging for adequate privacy when examining or talking to me.
Looking in eye when I talk.
Asking me to perform necessary tests and procedures
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health care (Linton, Hellsing and Halldén, 1998). Despite often acting as the bread-
winner, men are likely to become fragile when sick and need to be reassured. One
cannot be strong or fragile all the time, no matter men or women.

Older people seemed to value their health more than younger ones. They wanted
their medical needs to be firstly considered and would like to know the truth about their
health status, even if there were bad news. Older people in this study were defined as
those with ages above 45, which was the same as in Stanford Trust Study (Thom et al.,
2001). Due to the relative small sample size of elder patients who were 65 years old or
above, how elder adults associate physician communication behaviors with trust cannot
be specified, which is a limitation of this study.

Another limitation of the study is in the design of the physician communication
scale. In factor analysis, those negative items in the scale, though reversely coded, all
belonged to one single factor called patience and honesty. Possible reason may be that
the subjects could not switch freely between positive and negative items and tended to
be a little conservative while rating the negative items.

In future studies, the Kano model developed by Noriaki Kano (1984) may be
applied in health care and physician communication behaviors could be categorized as
must-be, one-dimensional or attractive for patients to build trust. The must-be behav-
iors are basic and acting these behaviors will only lead to “not distrustful”. For
one-dimensional behaviors, patients’ level of trust is proportional to the level of the
behavior fulfillment. The higher level of fulfillment, the higher level of trust. For
attractive behaviors, if fulfilled, patients’ trust will increased and if not, patients’ level
of trust will not be lowered. Future studies can be conducted on finding what com-
munication behaviors are must-be, one-dimensional or attractive, which can be used in
physician communication training process.

6 Conclusion

Firstly, this study provided a reliable physician communication behavior scale which
can be adopted for patients to assess the physician’s communication behaviors he/she
visited. The behaviors were categorized into three factors—respect and caring, com-
petence and thoroughness, patience and honesty. Secondly, this study found out what
behaviors could elicit patient trust and analyzed the relative strength of the associations
between each specific communication behavior and patient trust. Since all the behav-
iors identified in the scale were significantly associated with patient trust, it will be
better for physicians to fulfill as many of them as possible to enhance patient trust.
Specifically,

• Physicians’ competence and thoroughness was regarded as most important for
patients to build trust. Physicians should take time to listen to the patient’s problems
patiently, ask questions about symptoms and explain the problems in detail.

• Men seemed to need more caring than women when sick. Giving a male patient
some encouragement and comfort does not seem like a bad idea. Women were
likely to be more rational when discussing about her treatment. Providing some
options and giving detailed explanations may be a good way for a female patient to
establish trust.

Physician Communication Behaviors that Predict Patient Trust 371



• Older people valued their health very much. While seeing an older patient, it will be
better for the physician to put the patient’s medical needs above all other
considerations.
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Abstract. This paper studies cultural difference on team performance
in a multiplayer online battle arena game called Defense of the Ancient
2(DOTA2). 37 international competition replays are acquired from the
game platform of DOTA2 between Chinese teams and American teams.
Though observing the replays, seven variables are brought up and paired
data for each variable is obtained. Non-parametric test methods have
been used to analyze the data, such as Wlicoxon test and Mood test.
The result indicates some cultural differences in online games between
two countries’ teams as following. Chinese teams are risk-avoiding while
American teams are risk-taking. In addition, American teams show
potential stronger masculinity than Chinese teams.

Keywords: Cultural difference · Multiplayer online battle arena game ·
Teamwork · Performance · Uncertainty avoidance

1 Introduction

Playing online game is a popular entertainment in recent years. Millions of people
play online games every day and a variety of game-playing behaviors are pro-
duced in them. For instance, many guilds are set up in World of Warcraft(WOW),
an massive multiplayer online role-playing game. It’s interesting to study how
guilds generate in online games and if every guild has its particular organizational
culture. In addition, it is also meaningful to study whether the team performance
is affected by the culture of the players in some real time strategy games like
defense of the ancients 2(DOTA2) and whether different cultures will contribute
to different results. The findings in online games can help to improve game design
on one side. Meanwhile, they may be applied to organizations and enterprises in
the real world to improve organization performance on the other side.

Thus cultural difference in online games is an important subject worth being
studied, but few researches have been done in this field. While most of the
cross-cultural studies focus on realistic society, there have been relatively few
cultural researches into the virtual world like online games. And most of the
c© Springer International Publishing Switzerland 2015
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studies on video games are carried out by questionnaire survey, which can’t
fully reflect reality. In a unique perspective, this paper compares the cultural
difference between Chinese teams and American teams just using the data from
a multiplayer online battle arena(MOBA) game called DOTA2 itself.

DOTA2 is a 5v5-player game which is in the dominant position of MOBA
games together with another game named league of legends. It provides a plat-
form for game players around the world to interact with each other and enjoy the
games without boundaries. Each player controls an in-game avatar and the only
victory condition is to conquer the opposite sides main building for each team.
One game lasts about 40 min–60 min in common and includes many strategic ele-
ments, varying from teamwork to individual operation. In some sense, DOTA2
creates a simulated reality for the players. Every professional team has its unique
characteristics in these strategic elements and shows a distinct style. There-
fore it is an interesting scientific problem to examine how the performance of
professional teams from different cultures shows in Hofstedes five cross-cultural
dimensions [6]. According to his theory, cultural differences are elaborated from
five different dimensions which are power distance, collectivism/individualism,
masculinity/femininity, uncertainty avoidance and long-term/short-term orien-
tation. Furthermore another motivation of this research is whether the result in
online game is the same as the conclusions of realistic society.

This paper takes a case study using the combat data of the international
DOTA2 championships held in Seattle, July 2014 (TI4). TI4 is one of the biggest
electronic sports tournaments all over the world. Among all the matches in TI4,
37 matches between Chinese teams and American teams have been screened out
and seven groups of paired observational data have been obtained. Using non-
parametric methods, the test result indicates teams from the two countries show
different behaviors in cross-cultural dimensions like uncertainty avoidance and
collectivism.

The purpose of the research is to explore whether there are cultural differ-
ences on online game behaviors between teams from different countries. At the
same moment, another purpose is to make clear of the cultural differences and
examine whether the differences are the same both in the virtual and realistic
world. This paper pioneers a new way to study cultural differences. The find-
ings of this research is a supplement of the cultural research in realistic society.
It stretches our attention of cultural differences into the virtual world and help
us have a better cross-cultural understanding.

2 Literature Review

There are massive studies on cultural differences, but little research has been
done from the viewpoint of online games. The previous research has tended to
compare cultural differences between different organisations or nations in the
realistic world [9,15]. Shane Scott studied uncertainty avoidance and the prefer-
ence for innovation championing roles [14]. Zigang Zhang has made a comparison
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between America and China by applying the cultural dimensions of Hofstede in
2004 [20]. However, cultural differences in the virtual world like online games
have not been deeply studied.

From the point of online games, research is also focused on aspects like influ-
ences of game addition, demographic factors of the players, game design and
so on. There is also little research about cultural differences reflected by the
performance of game players. Most of the early studies on online games have
tended to concentrate on the more negative aspects such as excessive play and
addiction, the medical and psychosocial consequences [1,2,10,18]. And research
in this field continues as time goes on. An article verifies that gaming addic-
tion is currently not a widespread phenomenon among adolescents and adults
in Germany [3], which indicates people’s understanding towards online games is
becoming deep and mature. Then the research point turns to motivations, demo-
graphic factors and some playing variables of online game players [4,16,19]. An
online questionnaire survey was used by Griffiths to examine basic demographic
factors of online computer game players who played the popular online game
Everquest. The result gave a detailed description of the game player on demo-
graphic aspects such as gender, age, frequency and so on. At the same year, a
comparison of adolescent and adult gamers was made [5]. The researches above
are focused on the influence of online games or the demographic factors of game
players. Relatively little research has study the behaviors of the players in the
game.

Latest research starts to examine aspects of organizational behaviours. The
social life of guilds in world of Warcraft has been studied [17]. In keeping with
current Internet research findings, players were found to use the game to extend
reallife relationships, meet new people, form relationships of varying strength,
and also use others merely as a backdrop. Tinnawat has taken a research of the
leadership development in DOTA [12]. In the study, multinomial logistic regres-
sion and factor analyses have been done using questionnaire data. Based on the
findings, it is concluded that players characterized as different game roles show
different leadership styles. Ratan Rabindra has studied the gender embodiment
in virtual spaces [13]. This article examines the pattern of behavior in League of
Legends(LOL) which is another popular MOBA game similar to DOTA2. The
results indicate that male players tend to focus more on combat activities while
women focus on more social game activities. The general claim has also been sup-
ported that males tend to have an instrumental relationship with their avatars,
while females tend to have an identity-relevant relationship. Social networks in
multiplayer online games are also a hot area of research [11]. His research has
addressed the problem of how to extract and analyse the implicit social struc-
ture in networked games such as DOTA and StarCraft series. Some interesting
researches on online games also involve gender culture and collective culture
[7,8]. Behaviors of players who choose the opposite gender in online games have
been studied. The result shows men overcome their inhibition for help seeking
when using female avatars.
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In conclusion, more and more articles begin to study organizational culture in
online games. But there are few researches conducted on cultural differences and
cross-cultural factors. Besides studies on culture in online games are fragmentary
lacking systematic carding.

3 Data and Method

3.1 Variables

As a real-time strategy game, DOTA2 contains massive equipment and props
ranging from assault weapons to healing salve for avatars, which leads to a
series of complicated attacking and defending performance. In the game, it is
essential to have a good teamwork if one side wants to win the game. There are
several items for the team in DOTA2 which are used almost in every game. For
instance, smoke of deceit is an item used for a sneak attack. Upon activation,
the user and all nearby allied player-controlled units gain invisibility and bonus
movement speed for a brief time. Minimap icons will also be hidden. Upon
moving within 1025 range of an enemy hero or tower, the invisibility is lost. The
duration of smoke of deceit is 35 s. Due to the function of smoke of deceit, it
can be concluded that one team will gain a greater chance to kill the enemy
heros with this item. In some sense, a team is more aggressive and challenging
if using smoke of deceit under a higher frequency than the other side. Thus the
gender role of this kind of team is close to masculinity and the opposite team
is relatively close to femininity applying the cultural dimensions of Hofstede.
Another common item is ward. There are two kinds of ward, observer ward
and sentry ward. Observer ward provides a broad perspective while sentry ward
produces an invisible ward capable of spotting invisible enemy units, but lacking
in vision. A team shows strong uncertainty avoidance if using observer wards
and sentry wards frequently. In addition, runes are powerful items player can
obtain with his avatar that vanish when they are picked up, and give the avatar
a powerful effect for a limited amount of time. Every even numbered minute of
game time, starting at the first creep spawn, a rune will spawn at one of the 2
rune spawning locations, if there is not already a rune at one of the spawning
locations. Each spawning location is in the river, one of them is northwest of
the middle of the map, and the other is southeast. Frequency of activating runes
also shows uncertainty avoidance of a team.

According to the common items and common performance of the players in
the game, seven variables have been brought up that can reflect cross-cultural
dimensions. The first two variables are the frequency of kill by one player and
the frequency of kill by multiplayer which show individualism and collectivism
of a team. The following two variables are the frequency of picking fight and the
frequency of using smoke of deceit which show the gender role of a team. The last
three variables are the frequency of using observer ward, the frequency of using
sentry ward and the frequency of activating runes, which reflect uncertainty
avoidance of a team. Through making a comparison of two opposite teams upon
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these seven variables in each game, it can be tested whether cultural differences
exist between teams from two different countries.

3.2 Procedure

From DOTA2 platform, 37 game replays have been acquired as our research
sample between Chinese teams and American teams in the fourth international
DOTA2 championship which is a top electronic sports tournament held every
year from 2011. Observational data of seven variables is obtained in every replay.
Table 1 shows the data observation standard. Each data is a cumulative value
during one whole game.

Table 1. Data observation standard

Item Observation standard

Frequency of kill by one player (KO) Observe the death of each avatar. If the
source of the damage is from one
enemy avatar,frequency of the enemy
side adds one

Frequency of kill by multiplayer (KM) Observe the death of each avatar. If the
source of the damage is from more
than one enemy players, frequency of
the enemy side adds one

Frequency of picking fight (PF) Observe each fight. If avatars of one side
launch attacks first, frequency of the
corresponding team adds one

Frequency of using smoke of deceit(SD) When one side uses smoke of
deceit,frequency of the side adds one

Frequency of using observer ward (OW) Count the times of using observer wards
which are solid dots in minimap

Frequency of using sentry ward (SW) Count the times of using sentry wards
which are hollow dots in minimap

Frequency of activating runes (AR) Observe rune spawning locations every
even numbered minute of game time.
If an avatar activates the rune,
frequency of the corresponding team
adds one

There were 16 top teams which consisted of five professional players in each
team from all over the world attending TI4. Thus the performance of the players
is representative of their own culture without the interference of inexperience.
As the observation is completed, seven groups of paired data are acquired. Then
median tests and scale tests have been conducted under each variable using non-
parametric methods like Brown-Mood test, Wlicoxon test, Siegel-Turkey test
and Mood test. The software we use is R language.
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4 Results and Discussion

4.1 Basic Description of the Data

From 37 game replays, seven groups of paired data are acquired via observation.
The basic statistic analysis of the data is as following in Table 2.

Table 2. Basic analysis of the data

Variable Mean Median Std Min Max

KO China 2.41 2 2.47 0 9

USA 2.27 2 2.33 0 9

KM China 16.57 16 8.45 4 42

USA 16.70 19 10.43 1 42

PF China 9.84 9 4.79 2 27

USA 10.89 10 5.61 2 23

SD China 3.57 3 1.97 1 9

USA 3.30 3 2.12 0 7

OW China 10.38 9 4.93 4 26

USA 9.65 10 4.30 2 18

SW China 7.49 6 5.92 0 23

USA 4.46 3 4.39 0 18

AR China 9.59 9 4.32 4 20

USA 7.49 6 5.18 2 25

Basic statistic shows that Chinese teams and American teams have approx-
imately same mean value of three variables which are KO, KM and SD. The
remaining four variables especially SW and AR have unequal mean value between
two countries’ teams. From the viewpoint of median, the result is a little different
from that of mean value. Median is the same of only two variables which are KO
and SD. While median of KM exists relatively a large gap between Chinese teams
and American teams, significantly different from the result of mean value. The
reason of the difference is that mean value is sensitive to outliers while medium
is relatively steady. Thus medium is a better index to explain the performance
difference between two counties’ teams. In addition, standard deviation has a
relatively big difference in four variables which are KM, PF, SW and AR. The
remaining three variables have nearly the same standard deviation.

To sum up, Chinese teams use more observer wards(OW) and sentry wards
(SW) while American teams pick fights more than Chinese. These are prelimi-
nary conclusions. Further analysis should be done to test whether the differences
above indeed exists. For each pair of observational data, median tests and scale
tests will be conducted in the following. In the analysis process, non-parametric
methods like Brown-Mood test, Wlicoxon test, Siegel-Turkey test and Mood test
are used.
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4.2 Non-parametric Test Result

Table 2 indicates that Chinese teams and American teams may have differences in
some variables like PF, SW and AR. In this part each pair of observational data
will be tested. Among the four test methods, Brown-Mood test and Wlicoxon
test are used to examine whether the medians of paired data are the same.
Siegel-Turkey test and Mood test are used to verify whether the scales of paired
data are the same. Based on the test result comparison can be made of the team
performance between Chinese and American teams. Table 3 shows the test result
of each variable.

Table 3. Median test and scale test

Test method KO KM PF SD OW SW AR

Median test Brown-Mood 11 17 17 18 17 20 21

(0.82) (0.64) (0.97) (0.24) (0.89) (0.02**) (0.03**)

Wlicoxon 703.5 680.5 608.5 731.5 720 917 908

(0.84) (0.97) (0.41) (0.61) (0.70) (0.01**) (0.02**)

Scale test Siegel-Turkey 1437.3 1549.6 1549.2 1462.9 1345.3 1440.8 1558.6

(0.62) (0.08*) (0.09*) (0.38) (0.69) (0.59) (0.06*)

Mood −0.226 −2.028 −1.876 −0.873 0.086 −0.524 −2.172

(0.82) (0.04**) (0.06*) (0.38) (0.93) (0.60) (0.03**)

“∗” indicates significant difference at 10 % level.
“∗∗” indicates significant difference at 5 % level.

From the test result, Chinese teams and American teams are significantly
different in the scale of KM and PF. The frequency of using sentry wards is also
different between two countries teams at 5 % significant level. In other words,
Chinese teams use more sentry wards than American teams. As for frequency
of activating runes, median test and scale test are both significant. Chinese
teams activate more runes than American teams in one game. Different from
the preliminary conclusions, frequency of kill by multiplayer is not significantly
different in median. To make a visualization of the test result, probability density
plots of seven groups of data are drawn in Fig. 1.

Graphical results back up the median test and scale test. In Fig. 1, the red
solid lines are probability density distributions of Chinese teams, while the blue
dashed line are probability density distributions of American teams. It is obvious
that scale difference exists in the second, third and last sub-figures, because the
steepness of the two lines are not the same among which one is steep while the
other is relatively gentle. In addition, position difference exists in the sixth and
last sub-figures, because peaks of the two lines are stagger. Due to these results,
cultural differences can be concluded in relative cross-cultural dimensions, which
will be discussed in the last part of the paper.
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Fig. 1. Density plots of seven groups of data

4.3 Discussion

Through analyzing the data, there are mainly two conclusions of this research.
Firstly, in the cross-cultural dimension of uncertainty avoidance, Chinese teams
show stronger uncertainty avoidance than American teams which is clarified
by the test results of SW and AR. It shows that Chinese teams activate more
runes and use more sentry wards which is used to spot invisible enemy units.
These performance can help the team reduce risk of a sudden attack from the
enemy side. But American teams activate relatively fewer runes and use fewer
sentry wards. Thus it can be seen that Chinese and Americans hold different
attitude towards uncertainty in DOTA2. Chinese teams are of risk aversion and
take measures like using sentry wards to avoid uncertainty. On the contrary,
American teams show relatively weak uncertainty avoidance.

As for frequency of using observer wards, it is also a target to reflect uncer-
tainty avoidance. But neither the median test nor the scale test is significant,
which seems in conflict with the test results of SW and AR. Actually this phe-
nomenon is reasonable. Because the observer ward is an item that can prevent
sudden attacks on one side, on the other side it can be used for detecting the
enemy avatars and making an active attack. So frequency of using observer
wards is an aggregative variable of several cultural factors. This is why it’s not
significant in median test and scale test.

Secondly, American teams show potential stronger masculinity than Chinese
teams. The test result indicates that scale of PF is significantly different between
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two countries’ teams. Picking fights is a challenge and offensive behavior which
is an aspect to reflect masculinity of a team. From the third sub-figure in Fig. 1,
American teams have a higher probability to pick fights when the frequency is
greater than 15, though median difference is not significant. Due to Hofstede’s
theory, challenge, earnings, recognition, and competition are important in mas-
culine societies. The result in the third sub-figure means that American teams
may be relatively more competitive and masculine. Further studies can be done
to verify this conclusion. Lastly, in the dimension of individualism and collec-
tivism, there are not any big differences between Chinese teams and American
teams.

5 Conclusions

The conclusions of cultural differences between Chinese and Americans in MOBA
games are similar to the conclusions in the realistic society which is studied by
Zigang Zhang [20]. In his research, Americans are risk-taking while Chinese are
risk-avoiding. And in the dimension of masculinity and femininity, Americans
show medium masculinity while Chinese show medium femininity. These con-
clusions are consistent in this paper. However, Zigang concluded that Americans
show strong individualism while Chinese show strong collectivism which isn’t
embodied in our research of DOTA2. This paper compares cultural difference
in an online game called DOTA2 which comes up with a new perspective to
study cultural difference. It stretches our attention of cultural differences into
the virtual world and help us have a better cross-cultural understanding between
Chinese and Americans. Besides, the research findings can be taken into account
in game design and development to provide the game players with better game
experience. Further research can be done to find out more variables and conduct
a test of the remaining two dimensions of cultural difference which are power
distance and long-term orientation.
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Abstract. Digital Social Innovation is a relative new term, which describes
new IT-enabled solutions that simultaneously meet a social need and enhance
capacity to act. It includes the challenge of giving a clear identity to the digital
essence that assist our way of knowing, and living. It is an emergent stream of
social innovation research and a response to growing social, environmental and
demographic challenges. There is great potential to exploit digital network
effects both in social innovation activity and in new services and approaches that
generate social value. By the development of the internet, especially the popular
of social media, such as face book, twitter, Wechat, QQ and so on, the way of
people interact is changed a lot. And this kind of platform is a new way of social
innovation in healthcare field, but we still need to do more research on this field
to make it more reasonable. In order to explore and define design opportunities
related to healthcare field, an interdisciplinary course “Smart Healthcare” and
workshops which combined the smart technology with social innovation were
carried out. The sub-topic of the workshops related to the aged community,
medical system. The paper addresses the result of the course and workshops by
analyzing the case studies and defining design opportunities in the healthcare
field. This could be a very preliminary step to understand how the social
problems can be unbarred by digital social innovation approach.

Keywords: Digital social innovation � Healthcare � Service design � Social
media

1 Introduction

Along with the rapidly developing of internet, the world we are living is changed
remarkably. And the capacity of internet for generating societal and economic value is
relatively well understood, and a number of innovative services are developed. Con-
sequently, Digital Social Innovation (DSI) is an emerging field of study, with little
existing knowledge on who the digital social innovators are, which organizations and
activities support them and how they use digital tools to change the world to be better.

Digital social innovations (DSI) in this study refers to “a type of social and col-
laborative innovation in which innovators, users and communities collaborate using
digital technologies to co-create knowledge and solutions for a wide range of social
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needs and at a scale that was unimaginable before the rise of the Internet”. This
definition is derived from DSI interim report by Bria (2014) [1].

With the high diffusion in practice there has been a similar increase in ways of
understanding social innovation enabled by collaborative digital technologies. How-
ever, definitions are certainly controversial and cannot capture the entire dimensions of
the observed phenomena which are complicated and diverse. Social innovation is here
considered in relation to the initiatives that are based on “meaningful discontinuities” in
the way involved participants behave and interact collaboratively leveraging the power
of collective intelligence through open digital technologies. This means that changes
can be seen as a step towards social and environmental sustainability, for which the
implementation and outcome would depend significantly on people’s behavioral
change and interactive effect. And where the “involved participants” are both the
“user/co-producers” and all the other participants to the initiative, taking into account
the transformation of the role of the consumer into active users as co-creators and their
motivations to participate in the innovation process.

The paper describes the result of the course and workshops by analyzing the case
studies and defining design opportunities in the healthcare field. This could be a very
preliminary step to understand how the social problems can be unbarred by digital
social innovation approach.

2 Smart Healthcare in the Context of Digital Social
Innovation

Design challenges are inherently complex – and every client has their own particular
knots to untie, especially in the complicated healthcare system. In recent years,
service-oriented solutions are emerging as a response to the complicated aspects
referring to environmental and social crisis, such as healthcare system. In order to
improve the patient experience, create smooth dialogue between patient and doctors,
ease the job burden of hospital staff, many new innovative methods were used. This
collaborative mindset generates a mutually-shared sense of dedication to discovering
solutions, and an optimism about making them work. This is exhilarating to experience,
of course, but more importantly, it creates tangible results [2].

By the development of the internet, especially the popular of social media, such as
Facebook, twitter, Wechat, QQ and so on, the way of people interact is changed a lot.
It is so easy for people to share different kinds of information. Beside this, there
are many special platform and smart phone APP for patients and doctors to commu-
nicate with each other. These kinds of networks provide a free patient platform where
people can connect with each other to better understand their diseases, share condition
and treatment information, and get support from peers to improve their health condi-
tion. It is also a research platform. As patients report on their disease experiences, they
provide real-world insight into diseases and long term conditions. Those insights are
shared with companies, government organizations and others who use them to con-
tinuously develop more effective products, pharmaceuticals, services and care. This
kind of platform is a new way of social innovation in healthcare field, but we still need
to do more research on this field to make it more reasonable. Moreover, aging
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population, the stiff relationship between patients and doctors are typical national social
problems in China, even in the world. We believe that some serve social problems can
be eased down by design.

2.1 The Value of Social Media in Healthcare

The role of the Internet in communication and information management has been
becoming increasingly important for the last few years not only in medicine and
healthcare, but it has been changing how we do shopping, interact with friends or
organize events. The use of the Internet to search for health-related information has
even become a common practice worldwide. Almost everyone online is doing search
queries, but actually 80 % of Internet users have looked specifically for information
about health topics such as diagnosis or treatment [3].

However, before social media became popular, hospitals approached communi-
cating and marketing traditionally through one-way messages, for example by the
broadcast. And the patients and community were forced to accept the messages pas-
sively [4]. This approach wasn’t natural. Health is personal, something in which each
of us is individually invested. We patients were scared of our health statuses, unpre-
pared for hospital experiences, and lost in the confusion of healthcare, grasping at the
information healthcare marketers pushed at us. Traditional marketing doesn’t fit in
healthcare. Fortunately, social media has leveled the playing field. Social media often
can help bring people together. This is evident in the use of social media by both
patients and healthcare providers. People will talk about anything on Facebook - even
their surgery or their doctor. Patients are also most likely to share information about
their health through social media with doctors and hospitals more than other groups or
people. Now patients can communicate about health at any time. They can share fears
about diagnoses with distant friends and families. They can connect with people across
the world who struggle with similar health conditions, finding support and compan-
ionship. They can question whether the doctor gave the right diagnosis or express
displeasure with a recent emergency room visit.

With the introduction of social media within hospitals, new networks and channels
are opened up for the hospital. Anyone who has permissions to post to the social media
can push out messages through a downward channel; in turn, patients can begin a
dialog with a physician, recruiter, or event planner and deliver upward communication.
The network that begins with this simple form of communication allows patients and
those outside of the organization to communicate the needs of the surrounding com-
munities. The introduction of social networking and social media for a hospital or
healthcare facility plays an integral role in strengthening the communication between
the provider and consumer. Social media is an important issue for hospitals and
organizational communication alike because is it expanding on the backbones of
interpersonal communication and new technologies in the work place [5].

Several studies explored the impacts of social media on healthcare organizations,
clinicians, and patients. These studies found that healthcare organizations, clinicians
and patients can benefit from the use of social media. For healthcare organizations,
social media can be used primarily for community engagement activities such as
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fundraising, customer service and support, the provision of news and information,
patient education, and advertising new services. These studies also found that the most
widely used social media venues for physicians were online communities where
physicians can read news articles, listen to experts, research new medical develop-
ments, network, and communicate with colleagues regarding patient issues. Patients
can benefit from the use of social media through education, obtaining information,
networking, performing research, receiving support, goal setting, and tracking personal
progress. Future research should further examine other financial, technological,
informational, ethical, legal, and privacy issues surrounding the use of social media in
healthcare [6–8].

2.2 Review of Social Media and Digital Platform for Healthcare

Some of the most popular social media outlets include blogs for patients and personal
blogs, healthcare-specific blogs (WebMD, New York Times’ Well blog), social net-
working sites (Facebook, MySpace and LinkedIn), healthcare-specific websites (Pa-
tientsLikeMe and Organized Wisdom), social sharing websites such as YouTube,
forums (Google Health Groups and Revolution Health Groups), and online networking
groups. There are hundreds of websites to access social media but the main competitors
include blogs, Facebook, LinkedIn, Twitter and YouTube. Each social site has a dif-
ferent look and feel and consumers go to each website looking for a different message.
There are many concerns when beginning a new social media campaign for a hospital
or social media websites, what information should be pushed out to audiences, and how
to avoid violating patient privacy laws. The top social media websites chosen for
hospital practice will include: blogs, Facebook, LinkedIn, Twitter and YouTube.

When people think of social media, they automatically think of Facebook. With over
600 million people logged into Facebook, hospitals can post timely videos, educate
patients and reduce embarrassment around sensitive subject matters [6, 9]. With so
many people already tuned into Facebook, many hospitals and healthcare organizations
should strive to participate on Facebook. Hospital Facebook profile pages should be
updated at least once a week to show that the organization is actively participating.

Twitter is a great resource to push out links and short messages to patients. Users
can follow trusted colleagues, health organizations or journals to stay up to date with
information without having to crowd an e-mail inbox. This form of social media has
been used by hospitals and clinics to publicize health screening, fairs, and to
acknowledge information from other health organizations.

YouTube is one social media where the user does not have to be a member to watch
the videos posted. With over 48 h of video uploaded every minute, YouTube is a
growing social media and getting the company’s videos viewed by the proper patient
involves selecting the correct keywords [10]. To add content to the hospitals official
YouTube page start by repurposing videos that have already been made [11]. YouTube
is the perfect outlet to place patient testimonials, education materials or recaps from
past events.

PatientsLikeMe launched its first online community for amyotrophic lateral scle-
rosis patients in 2006. From there, the company began adding communities for other
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life-changing conditions, including multiple scleroses, Parkinson’s disease, fibromy-
algia, HIV, and many others. By October 2009, the number of registered users had
grown to more than 45,000. In April 2011, the company expanded its scope and opened
its doors to any patient with any condition. By June 2011, PatientsLikeMe had hit a
new milestone of 100,000 members. The primary service provided by PatientsLikeMe
is a social network for people living with a long term health condition. Once they have
created a profile, PatientsLikeMe allows members to input real-world data on their
conditions, treatment history, side effects, hospitalizations, symptoms, disease-specific
functional scores, weight, mood, quality of life and more on an ongoing basis. The
result is a detailed longitudinal record – organized into charts and graphs – that allows
patients to gain insight and identify patterns. Answers come in the form of shared
longitudinal data from other patients with the same condition(s), thus allowing mem-
bers to place their experiences in context and see what treatments have helped other
patients like them [1].

In China, there are also many kinds of social media, such as RenRen,TencentQQ,
Wechat and so on. And these social media are using for healthcare related commu-
nication. Besides that, there are also special App and digital platform for healthcare,
such as good doctor online, Ding xiang yuan, Chunyu doctor and so on. For instance,
Chunyu Doctor seeks to rebuild the relationship between patients and doctors, by
improving the process of health inquiry online with recording tools for daily activities
related to people’s physical condition.

The role of social media and social networks in healthcare can be classified into five
categories based on interactions: patient-patient, clinician-patient, public health-health
consumer, researcher-patient, and corporate/hospital-patient interactions [12].

3 Case Study

In order to explore and define design opportunities related to healthcare field, an
interdisciplinary course “Smart Healthcare” and workshops which combined the smart
technology with social innovation were carried out. The sub-topic of the workshops
related to the self-management of chronic disease, community for the new pregnant
woman (Baby Plan), self-management for preserve one’s health, dealing with
sub-health for college student, and service design for elderly. The paper addresses the
result of the course and workshops by analyzing two case studies and defining design
opportunities in the healthcare field. This could be a very preliminary step to under-
stand how the social problems can be unbarred by digital social innovation approach.

3.1 Case Study 1- Service Design for Elderly

This case study was designed to motivate elderly do more outdoor activities.
Figure 1 shows the daily routine of most elderly people in China. Most of them

have different kinds of chronic disease; reasonable amount of sports is good for their
health. Although they do daily sports, such as square dance, tai chis, jogging and so on,
most of them have no proper guidance and measurement for their amount of sports.
Moreover, most of the elderly have no motivation to do outdoor activities.
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Based on user research, we interviewed several elderly communities and elderly
home; we think we can solve several problems by service design approach. Aging
population is facing by all over the world; the government also put a lot of effort to
tackle this problem.

Figure 2 shows a system map of the service system, the stakeholders are including
hospitals, health center, government, dealers, and elderly people. The health center is
located in every community, which can provide facilities, healthcare knowledge and
advices for the elderly people, and they also provide the service of recording body data
for free. Later they can share these body data to the hospital or to the elder’s family
member. The government can give the health center some finance support. Then the
health center can cooperate with supermarket dealers by distribute the supermarket
coupons to the elderly who took the activities in the health center. The more activities
elderly took part in the health center, the more supermarket coupon they can get. So the
coupon could be a motivation for elderly to take part in more exercise and activities.

Based on the system map, we came out of the new user journey as shown in Fig. 3.

3.2 Case Study 2-Baby Plan

Recently, Chinese government loosens the only one child policy, and more and more
couple wants to have their second child. In the near future, China will have another
baby booming. Pregnant women are a very important group, who deserved more
attention, and they need more care during pregnancy. Pregnant women during preg-
nancy tend to be very focused on the status of the fetus to timely to check. How to
connect the family, hospital, and the community effectively to improve the pregnant
experience? What kind of form can reduce the unpleasant mood, and thus to add more
pleasurable experience during pregnancy?

Fig. 1. Daily routine of elderly
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Several pregnant women were interviewed, and several hospitals were investigated.
Based on the user research, the daily routine of pregnant woman was formulated as
Fig. 4. The daily routine listed some difficult problems, such as can not bend over,
travel issues, keep balance diet, movement, sleep difficulties, and emotion issues.
From the interview and user research, we found that pregnant woman is easy to
feel lonely and helpless, and they really need to share their feelings with family
members or friends. Also they need more information and experience from others to
relief their fear. Then the concept “Baby plan” came out. The system map of “Baby
plan” is showed in Fig. 5.

Fig. 2. System map

Fig. 3. New user journey
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Baby plan is a service proposal based on an online platform and a solid place in the
community, defined as “an supporting network for pregnant women to deliver a healthy
baby”, whose purpose is to engage new mothers, the pregnant women their family
member, social worker and the hospital into a collaborative community, where the

Fig. 4. Daily routine of pregnant woman

Fig. 5. System map of baby plan
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pregnant women can share information, communicate with each other. The online
platform can provide any pregnant related information. The solid place can provide a
special location for the pregnant woman and new mothers to communicate face to face.
And the new mothers are endowed with a new role: the adviser or assistant of the
pregnant with their personal experience and knowledge. And as the pregnant women
turn out to be new mothers, it’s natural for them to switch the role.

Baby plan provide a better access to the personal knowledge for young pregnant
women especially who have no such experience before and normally get themselves
supported through internet or directly going to hospital. It also helps to relieve their fear
and anxiety when communicating with the ones who have just went through it. And the
“Baby plan” is supported by the residential community and hospital.

4 Conclusion

The communication capabilities of social media and social networks have the potential
to improve healthcare. This kind of platform is a new way of social innovation in
healthcare field. As technology grows and more consumers are comfortably using the
new technology, the healthcare industry can be improved and changed remarkably by
using of social media. It is an emergent stream of social innovation research and a
response to growing social, environmental and demographic challenges. There is great
potential to exploit digital network effects both in social innovation activity and in new
services and approaches that generate social value.
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Abstract. Presently, there are rarely children’s hospital-beds aiming at children
patients’ various demand level in the field of medical treatment, which results in
children patients’ emotional repression and psychological burden in the life of
rehabilitation and even affects the state of the children patients’ illness. And
during the experience economy the integrated innovation with nursing system of
children’s hospital-beds through experience has become the key factor for
children patients’ medical treatment. In the whole process of monitoring pro-
cess, the integrated innovation will contribute to the rapid deployment of
nursing service and help the children patients take part in the treatment process
happily, which will also meet the parents, children patients and nurses’ needs.
So based on the theory of multi-experience characteristics of children patients,
what we study is trying to collect the pains during the medical service and
analyze the opportunity point by taking the Wuxi hospital as an example and
using the relative research method of user experience and service process to
create new user model and a number of service situation. In the end, trying to
create the new service model and multi-level experience touch point by the
thought of integration. The paper provides new and effective solution to the
traditional children’s hospital-beds with the method of system integration from
the angle of service design.

Keywords: Children’s hospital-bed nursing system � Multi-level experience �
Service system � Design strategy

1 Introduction

With the rapid development of economy, science and technology, our health care
facilities and medical environment for children are also upgrading. However, in essence,
the majority of replacement is only about the expansion of function and the updating of
technology. Facing with the altering of consumption process, experience economy and
medical culture, the replacement that stays in the change of function-oriented level
requires large investment but the effect is not as expected. As people’s emotional needs’
expanding, the concerns of medical treatment process nowadays are not only about the
physical rehabilitation, but also the field of emotional, educational and psychological
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care. Thus the essence of medical products and service design has changed dramatically.
The paper applies the concept of experience and service system to children’s hospital
bed design and discovers the methods of relatives’ deeper involvement throughout the
whole process of children’s medical care service by means of the innovation of
humanized children’s health care system experience. In addition, the paper discusses the
methods of promoting the communication between patients and medical staffs and
improving the staffs’ working efficiently.

2 Children’s Hospital Bed Nursing System and Service
Experience Research Method

2.1 Children’s Hospital Bed Nursing System and Design Problems

Children’s hospital bed is the most significant medical devices in the children’s wards
since it is not only a place for receiving the treatment, but also for taking various
activities such as eating, playing, talking, relaxing, speaking, writing, etc. With the
improvement of medical condition, the original furniture form of the hospital bed
transformed into medical device form. Basically, children’s hospital bed in china is steel
welded flat bed with hand crank that can only apply to the general wards with single
function. Currently, pediatric intensive care unit in China usually uses adult monitoring
hospital bed for children patient or reduce the size to fit for children. Developed
countries use more advanced ABS multi-function electric bed as it contains complex
structure and all the functions of other types of bed which some of the functions are
innovative and prospective like Eleganza Smart Junior, made by LINET like the Fig. 1,
the Germany hospital beds Manufacturing company which has object-oriented control
panels, plug adapters, etc.

However, for children’s rehabilitation in experience economy era, children’s bed
should not only contain basic functions to satisfy the treatment, relaxation and daily
activities for children patients, but also humanistic care and self-adaptability for
unexpected problems. Moreover, it can be a suitable carrier for the doctor-patient
communication and connection in the Internet age. Therefore, children’s hospital bed
can be developed into a system product to resolve complex problems and to adjust to
the rapid development of medical care technology nowadays.

Fig. 1. Eleganza smart junior
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In nursing system perspective, children’s health care process is gradually becoming a
nursing system service platform with various experience shared by many users. The
following contents will be discussed specifically: pediatric beds (size, functions and
components, color and model, material and technology), pediatric wards, space envi-
ronment, cultural environment, admission process, daily nursing process, discharge pro-
cess, the relative care products, etc. Thus in nursing system design, not only the children’s
medical care, but also the psychological elements of children patients and relatives, the
main contradiction and problem in the nursing process should be taken into consideration.
Senior children hospital beds in market are function-oriented and design only aims at the
function of bed without any improvement of experience so that obsession appears.

2.2 Service Experience Concept of Children’s Hospital Bed
Nursing System

Experience design is the research about user experience. The user experience is the
psychological feeling set up by users during the process of using products (including
material products and nonmaterial products) or enjoying the service, referring to all the
aspects of interaction between people and products, programs or system (Tullis and
Albert, 2008). Forlizzi and Ford (2000) defined experience from the perspective of the
human-computer interaction of products, considering experience as the way users
perceive products, including: the process users understand the way using a product; the
mood and feeling when users use products; the humanization of products; the capa-
bility about whether the product can meet diversity of demands or not. Among them, in
terms of the specific model of experience design, after the research of consumer
psychology from the perspective of social psychology theory and the human brain
module, Bernd Schmitt presented the experience model which contained sense,
thinking, emotion, behavior and association [1] (Fig. 2).

Experience design brings entirely new vision and new method to create value for
foreign medical treatment service, and people-oriented theory of experience design has
taken positive impact on numbers of medical service design fields. For instance, the
patient-nursing staff integration service system built by IDEO for Mayo Clinic in the
U.S. is an innovation of behavioral and emotional experience. IDEO turned the internal

Fig. 2. Experience system presented by Bernd Schmit
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medicine hall of the clinic into a lab to improve the experience of patient-nursing staff.
They observed how the patients influenced each other in waiting area and laboratory
and how they cooperated with doctors, nurses and other staff to finish their treatment.
Kaiser Permanente and IDEO developed activities to promote the nurses’ knowledge
communication in wards which resolved the problem brought by working shift of
nurses and increased the continuity of nursing between different nurses (Fig. 3).

Looking at the nursing system of children’s hospital bed with the multi-level ser-
vice experience model, the sensory experience, behavioral experience and emotional
experience which are related to children’s cognition need to be highlighted.

1. Sensory experience: by stimulating children’s sensory system, hospital bed makes a
direct experience for children. Although the stimulation won’t last long, it is pos-
sible to become a deeper experience [2].

2. User experience based on behavior: Users operate products by their parts of body.
As for child, the research needs to focus on the usability, durability, playability,
edutainment brought by hospital bed. As for relatives and nurses, it includes further
information interaction and medical activities support and etc.

3. User experience based on emotional demand level: The emotional feedback sim-
ulated by sense and interaction after using the products, including not only the
emotional experience of behavior level, but also the emotional experience of
communication level. It focuses on children’ emotion and psychology. During
hospitalization, many situations can lead to children’s emotional repression such as
reduction of playing space, decreasing of playmates, shortage of game, fear and
aversion when faced of treatment, lacking of company of other relation and etc.
which will obsess the medical treatment process. Meanwhile, during relatives’
accompanying, many situations may cause passive waiting which leads to relatives’
anxiety and misunderstanding. However, nurses also need more understanding in
this process.

Therefore, for the hospital bed, related environment and information of children’s
nursing system, it is necessary to carry out investigation and analysis for the existing
problems of users’ needs and nursing services from the sensory part, behavior part and
emotion part. Then establish new strategies to improve the existing service system and
provide new solutions to avoid inappropriate behavioral and emotional feedback.

Fig. 3. IDEO’S design cases with Mayo clinic and Kaiser permanente
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3 The Research Process

3.1 The Research Problems and Methods

Children’s hospital bed design need to undertake the experience design focusing on
position in sensory, behavioral and emotional experience of three macroscopic level.
However, the content of experience is relatively emotional. It need to sort out by the
multidimensional method about the relationship and problems between multi-users and
related facilities, the environment and the service. Research will be carried out by two parts.

1. Based on the users and the environment research of nursing system, the urgent
problem can be obtained from ward nursing process and space environment of
participation of children patients, accompanying relatives and medical staffs. This
part is mainly adopted qualitative interview analysis mainly in the children’s hos-
pital of Wuxi and the third hospital of Wuxi. At the same time, choosing typical
children patients, accompanying relatives, medical staffs of different ages as a
research object by observing, interviewing and recording to study the interaction in
nursing service situations and problems. Interview questions explore the insufficient
of hospital bed nursing space product and service experience mainly from the
subjective user experience feeling. First is the background of the problem, which
mainly refers to the basic situation of accompanying relatives, medical staffs,
including gender, occupation, age, income, education, the disease characteristics of
children patients; Second is the objective problem, which includes accompanying
relatives and medical staffs’ specific work in the nursing process and the nursing
content associated with hospital bed use. Subjective problems is mainly referring to
the emotions, attitudes, expectations and other problems of the subjective world of
accompanying relatives, medical staffs. At the same time, what we need to
understand is interactive information between users and hospital beds by observing
behavior map to understand and trace children patients in this hospital bed space
with the change of time and location. The related background information, inter-
views, conclusion should be intensively recorded format table (Fig. 4).

Fig. 4. The user interview is recorded by the format table
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2. The survey is conducted aiming to multi-role user behavior and emotional needs.
Because children’s hospital beds involve too many stakeholders and every party has
different levels of needs as well as different needs can be divided into different
sub-needs, these needs have the characteristic of diversity, ambiguity, dynamics,
priority and etc. So in the process of this questionnaire survey the Kano model is
introduced. Kano model was proposed in 1984 by a Professor named Noriaki Kano
in Japan, which is based on products, objective performance of services and users’
subjective feelings. Kano model make the quality attributes of product and service
divide into five categories [3]. Multiple roles aiming to each hospital bed function
through this method can be divided into attractive quality, one-dimensional quality,
must-be quality, indifferent quality and Reverse quality. Then by the classification,
sorting, statistical processing of user needs from the survey, we will use Kano
model again to analyze the satisfaction and dissatisfaction of hospital bed nursing
system. During the questionnaire design, the first one we need to do is clustering
with KJ method. For children patients and accompanying relatives, the user needs
of children hospital bed can be divided into emotional care, learning and enter-
tainment, security, meeting the aesthetic needs, etc. Then the 4 parts will further
subdivided to the children patients’ psychology, emotional care, clinical psychol-
ogy, behavior modification (facing treatment positively), patient communication
assistance, medical expense information and so forth to 14 third level. On this base,
what we get is personalized accompanying product design, accompanying manual
design, evaluating services design and so forth to 14 design elements. When
designing a questionnaire, you need to understand the pros and cons to every
question that you want to detect (Fig. 5). They will include the users’ evaluation
whether or not the tool have such functions [4]. In addition, considering accom-
panying relatives and nurses having different subjective initiatives and needs, dif-
ferent Kano questionnaires will be compiled for them. The entire questionnaire
survey collects 98 KANO questionnaires written by accompanying relatives and
nurses, 77 of which are effective.

3.2 Research Process and Results Analysis

1. Children patient with emotional repression. Although the children patients’ fear caused
by disease is not obvious, the pain caused by the disease will lead to emotional
changes. And children patients’ living environment changing, lifestyle changing,
disease impact, space and entertainment reduction will lead to emotional repression,
resistance, eccentric psychology, which will indirectly affect their rehabilitation

How do you feel if the hospital beds use electricity 
to adjust?

1 Like 2 Must do 3 Whatever
4 Acceptable 5 Dissatisfied

How do you feel if the hospital beds do not use 
electricity to adjust?

1 Like 2 Must do 3 Whatever
4 Acceptable 5 Dissatisfied

Fig. 5. The settings of forward-backward questionnaire questions
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condition. In the aspect of accompanying relatives’ behavior, the learning materials
will be taken to the hospital for homework tutoring by their parents. And with the use
of mobile phones, iPad and other digital products, the attention of children patients can
be transferred in the games and cute cartoon animation to bring joy to them to mod-
erately reduce the disease caused by depression and frustration. So by creating a
relaxing atmosphere through facilities and environmental improvement, the strategies
called “psychology - society” should be encouraged.

2. Accompanying relatives could not timely access to accurate information. Although
relatives and children patient always stay together, many cases they encountered is
still passively waiting around with anxiety and even seeking treatment advice all
around the hospital. Children with inpatient rehabilitation need to experience a
process like injection, medicines, diagnosis, inspections and so on. And the
accompanying relatives are fuzzy about the project like children prognosis, pro-
gression of the disease, treatment projects that require to be treat, which will easily
lead to the increasing pressure for accompanying relatives. In the end, the whole
process will result in the negative emotions, which is easy to cause disputes
between doctors and patients.

3. Medical staffs around the hospital bed function and nursing service have similar
problems. Because the hospital beds have low regional function expansion, enter-
tainment, security, and other sensory experience requirements are difficult to meet.
And because the spaces of hospital beds and surrounding areas are divided
unreasonable, it will have a very low utilization. Then the hospital beds have the
barriers with the accompanying facilities. And although the nursing service process
is complete and clear, they can’t answer every individual’s question and can’t talk
too long and in time, which will result in misunderstanding like that checking the
condition and testing results are not promptly informed or no detailed explanation.
Research found that through the hospital bed nursing system it will establish
effective communication mechanism to help relatives to establish effective com-
munication with medical staff under the premise of information.

4. From analysis of the Kano questionnaire emotional care of children patients, the
five sub-needs are parent-children psychological and emotional care, clinical psy-
chology and behavior modification, communication assistance, medical financial
aid and accessing to information. Among them the charismatic quality requirements
include parent-children psychological and emotional care and medical financial aid.
With that accompanying relatives will feel humanization thinking from the hospital
and will increase the satisfaction. Other three dimensional types belongs to
One-dimensional quality requirement. These are the situation that most hospitals
have not achieved or not achieved accompanying relatives’ expectations. So in
order to enhance the experience, the group demand is bound to be solved. To
analyze the demand by introducing the Better-worse coefficient, it is necessary to
functionally design aiming at doctor-patient communication and information
acquisition (Table 1).

5. Needs weight sorting and overall analysis of children patients and relatives. By
Better-Worse coefficient coordinates analyzing emotional care, learning and
entertainment, security, aesthetic satisfaction, what they do is meeting the rela-
tionship between every sub-need and system design, as the table showed. Through
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comparative analysis, the highest demand factor of the system design is putting
teaching at medical, personal information not easy to leak, information acquisition,
children patients in clinical psychology and behavior modification coordinating
−0.9 × 0.9 to −1 × 1 region. The higher demand factor is setting private space,
medical financial aid to meet the children mental game(A), parent-child psychology
and emotional care in personally coordinating −0.8 × 0.8 to −0.9 × 0.9 area. In
addition, the lower demand factor is out of bed with alarming, color (A/I), patterns,
shapes (A/I), providing learning assistance and other demand factors in the coor-
dinating −0.8 × 0.8 lines to 0 coordinate area (Fig. 6).

Table 1. The better-worse coefficient table of emotional care

Needs Kano sorts Satisfaction degree
when improving

Dissatisfaction degree
when removing

Psychology care A 0.75 −0.38
Behavior correction O 0.74 −0.35
Communication O 0.80* −0.44*
Financial aid A 0.83 −0.31
Information acquisition O 0.81* −0.45*

Fig. 6. Weight sorting coordinate of hospital bed needs
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3.3 The Experiential Conclusion and Opportunity Analysis of User Needs

Through questionnaires and the results of the analysis, the whole process verifies the
accuracy of the conclusion through the qualitative research and provides a large
number of data to support. At the same time, the process also gets a high correlation
demand list and defines the relationship between experience level and system need
(Table 2).

4 Improved Strategy of Children’s Hospital Bed Service
System Experience

Based on the pain points from the survey and weight ranging from experience system
problems and combining the theory and thought of emotion, behavior and sense as well
as cognitive differences, environmental factors and requirement definitions, you can
improve the children hospital bed nursing system from the following four aspects.

4.1 Based on Caring User’s Individual Psychology, Creating Functional
Hospital Bed Partition Through Modular Concept

Considering humanistic care through basic characteristic of individual element, trying
to divide functional module through the individual motivation of children patients,
accompanying relatives and medical staffs. Adopting the modular concept is based on
different characteristics of individual, such as the children cognition difference of ages
and appealing difference of accompanying relatives based on diverse cultural back-
ground. At the same time, various needs will result in various hospital bed function-
alities. So what we need to do is flexible replacement and functional module reduction,
which will enhance the utilization rate of resource Fig. 7.

Firstly, because the dispute between doctor and patient is always occurred during
the process of subtle relationships. In order to guarantee every individual patients’
psychological need, we need to ensure different users’ work, activity and rest area
according to the planning of functional module. Additionally, the function of every
partition must make sure it is designed aiming to the users’ cognition characteristic.

Secondly, in consideration of interaction effect of working and activity area
between doctor, patient and accompanying relatives and operating motivation of
intersection region, what we need to ensure is every function list, component and
module position meeting design ergonomic. And meanwhile each user must have
certain private and sharing space, which can’t be meddled and influenced by others.

Lastly, by adopting the concept of module to design the hospital bed, we mainly
peel off the functional component and collection according to the individual difference
to design. Individual difference of sense, behavior and emotion from the same target
determines the design characteristic of functional component and collection Fig. 8.
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Table 2. System elements and experience conclusion of needs
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4.2 Establishing Hospital Bed Cooperative Information System Oriented
by the Real-Time Interaction Between Doctor, Patient
and Accompanying Relative

Mainly behavior characteristic resulted from the psychological demands between
doctor and patient creates a care experience of information collaboration. System
element relationship will be established by the following 3 steps.

Firstly, the basic information system element is accessing and publishing of
information. First of all, the nursing relevant information should be provided by the

Fig. 7. Module formation of hospital bed

Fig. 8. Sub-system relationship map
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hospital to let accompanying relative, children patient and medical staff consult. Then
the information of medical staff and accompanying relative should be easily announced
and recorded. And the key impact of information system element lies on solving the
accompanying relative’s questions in time and improving the nursing cognition.

Secondly, the targeted information system element is developing real-time com-
munication platform. First of all, the suggestion between the doctor and patient is easy
to be conveyed friendly, which includes interaction and emotional communication
between children patients and their relatives after nursing, as well as transformation the
psychological intervention information to virtual one that are easily received by the
children patient. In addition, we can establish the relationship between relatives and
medical staffs, which will improve the harmony between them.

Thirdly, the persuasive information system element is setting up effective task
cycling mode. The system through information technology can automatically analyze
the behavior and psychology of the children patient and information concerned by the
relatives. Meanwhile, the system will push high relevant information and suggestions
and convey the typical psychology of relatives and expected appeals to the medical
staffs. So what they do above is making the medical staffs be ready, persuading the
accompanying relatives correcting anxiety and letting the children’ behavior be col-
lected, which will promote the virtuous circle of nursing service.

4.3 The Experience Level Partition of Children Hospital Nursing System

The experience of children hospital bed nursing system is decided by the condition of
meeting the target, difficulty and complexity during the nursing process. According to
the different users’ process experience, we will make the subsystem product and service
of hospital bed nursing system.

To the children patient, the cyclic process can be divided by four parts. They are
overall orientation process to promote the recovery of children patients, periodical
cyclic process to please the children patients, to correct the behavior and psychology
and to make the teaching into the treatment. On account of the close function of task
flow collection, the three subsystems include the hospital basic functions like treatment,
rest, security protection and daily activities needs, rehabilitation care terminal to pay
attention to the psychology, behavior perception function.

To the accompanying relatives, the process can be divided by five parts. They are
orientation process to follow up the nursing process, to do daily accompanying tasks, to
get the information and communicate, to care the emotion of the children patient and to
escort the knowledge learning. The subsystem aiming at task collection is mainly about
the hospital bed control interface that can be connected with the cell phone and
information service terminal. These two subsystems have a strong expandability and
majority of experiencing function exists by software and the hardware architecture of
subsystem will not change by the changing of the function.

To the medical staffs, the process can be divided by four parts. They are orientation
process to follow up nursing service, to do the daily nursing task, to care the psy-
chology of children patients and relatives and to promote the communication between
doctors and patients. The subsystem aiming at the task collection mainly includes
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information service terminal, hospital bed mascot (NFC label), hospital bed control
interface and basic control parts.

5 Conclusion

Using the multi-field knowledge integration design to solve the complex medical
service problem is a general trend. In this case, we integrate some parts like the
multi-level experience design concept, medical technology, system innovation man-
agement and so on. In the system of children hospital bed nursing, to start with the
stakeholders of multi-level experience and nursing service, we want to use the various
research tools to embody the needs and redesign the experience footprint around dif-
ferent processes, which will satisfy the needs of children patients, accompanying rel-
atives and medical staffs. Especially applying new information technology to the
specific hospital bed creates a new solution to the traditional hospital bed design. It
provides not only effective media for the service connection and communication
between doctors and patients but also provides a new perspective for the manufacturer
in this information and innovation era.
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Abstract. In order to deeply understand college students’ multitasking inter-
action with multiple smart devices, we conducted a field study with the expe-
rience sampling method. We tracked 25 college students for 14 days about their
multitasking activities and the dynamic characteristics of behavior motivations
and feelings from the perspective of Uses and Gratifications. The participants
reported their multitasking activities according to the designated format via
WeChat. The researchers coded the qualitative data and classified multitasking
activities into three types. It was found that multitasking with relevant content
on different devices outperformed the other multitasking types in gratifying
cognitive need. To the opposite, multitasking with irrelevant content on different
devices was found to serve better at gratifying emotional need than the other
multitasking types. The implications for designing cross-platform collaborative
user experience in the era of smart computing were discussed.

Keywords: Multitasking � Uses and gratifications � Experience sampling �
User needs

1 Introduction

1.1 Research Significance and Objective

Benefiting from the development of emerging interactive techniques and computing
technology, people are able to interact with multiple smart devices simultaneously and
pervasively. It is described that people’s life and work are engaged in a smart envi-
ronment. It is common and popular that a person who owns multiple smart devices
such as tablet, smartphone, laptop interacts with these devices in a multitasking way.
Based on a survey by Nielsen Company, roughly 40 percent of tablet and smartphone
owners in the United States used their devices daily while watching TV [1]. One survey
by the Hollywood Reporter showed that 79 % of the respondents said that they always
or sometimes visited Facebook while watching TV and 41 % tweeted about the show
they were watching and three quarters said that they posted about TV while watching
live shows [2]. Another survey focusing on multi-screen users in the US found that in
2011 there were about 34 % of four-screen users, 32 % of three-screen users and 28 %
of two-screen users above 18 years old who were prone to using devices such as PC,
smartphone and tablet while watching TV. Besides, 47 % of the four-screen users
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would vote and purchase online with their mobile devices when seeing promotions on
TV [3]. These activities, referred to as “a person’s consumption of more than one item
or stream of content at the same time”, are called media multitasking [4].

In contrast to the prevalence of media multitasking, research evidence has con-
firmed the negative impact of multitasking on individuals’ performance [5], memory
[6] and learning abilities [7]. It is surprising that heavy media multitaskers’ ability of
task switching is even worse than light media multitaskers’ [4]. If multitasking has such
negative impacts, why do people increasingly get involved in multitasking activities?
Figuring out the answer to this question can shed light on the causality between
multitasking activities and the corresponding motivations, and facilitate designing
appropriate interventions to reduce the negative impact of multitasking in the envi-
ronment surrounded by various media.

As indicated by [8], American teenagers from 8 to 18 years old spend 29 % of the
media use time in using two or more media concurrently. It is found that among
American young people who engage in media multitasking activities, they devote about
a quarter of their media time to more than one medium [9]. Young people tend to have
paradoxical experiences of media multitasking, with both positive and negative
experience mixed [10]. Hence, in this study we selected young people as the research
subjects of multitasking behaviors.

We define both simultaneously conducted activities and switching between activ-
ities as multitasking [11]. Further, we focus on multitasking interaction with multiple
smart devices including personal computers, tablets and smartphones, as people’s
interaction activities with various smart devices have been more and more ubiquitous
and fragmented [12]. Researchers have tried to yield the motivations behind people’s
multitasking behaviors. The theory of Uses and Gratifications (U&G) is frequently
adopted as the framework to examine media choice and the underlying motivation [13].
However, previous studies from the perspective of U&G lack in focus on emerging
situations where people interact with multiple smart devices. They concentrate on
multitasking combining a media task and a non-media task [13, 14], or merely
interruption-driven multitasking [15]. Besides, these studies consider media multi-
tasking just as a whole group of behaviors, without further typology. Hence, it is
necessary to investigate the motivations behind individuals’ multitasking behaviors
concerning interaction with multiple smart devices, and how different types of multi-
tasking behaviors gratify different user needs.

1.2 Related Work

Theory of Uses and Gratifications. The theory of U&G was first adopted in mass
communication research in the 1940s, and it was later systematically organized and
proposed by Katz et al. [16] in 1973. According to the basic assumptions in U&G,
audience are active and their media use behaviors are goal oriented, meaning that
audience have the initiative in linking need gratification and media choice, but not the
media. Since audience vary in their need gratifications, media that differ (or are similar)
in attributes are more likely to serve different (similar) needs. This theory successfully
explains audience’s behaviors to adopt traditional mass media such as television,

408 Y. Zhang and P.-L.P. Rau



broadcasting, newspaper, books and movies [16] and it is also used to explain how
people are motivated to consume new media like social media [17] or online games [18].

In U&G, needs and gratifications are two core concepts. Needs are “the combined
product of psychological dispositions, sociological factors, and environmental condi-
tions” [19] which motivate media uses. Gratifications are the “perceived fulfillment”
[20] of the needs through media uses. Needs, uses and gratifications are mutually
influenced. Needs drive multitasking media uses and media uses generate gratifications.
Multitasking uses may deliver none of, some or all of the gratifications sought and
those gratifications obtained in turn can influence user needs. User gratifications are
determined by what needs exist and how the needs are fulfilled by multitasking uses.
What’s more, needs, uses and gratifications have dynamic reciprocal causality,
meaning that needs, uses and gratifications provide feedback for subsequent needs,
uses and gratifications [14].

Typology of User Needs. Previous studies accumulated various typologies of user
needs in media multitasking. Katz et al. [16] raised a classification of media-related
needs. Their classification scheme consists of three facets including mode, connection
and referent. Mode includes: (1) to strengthen; (2) to weaken; (3) to acquire. Connection
includes: (1) information, knowledge, understanding; (2) gratification, emotional expe-
rience; (3) credibility, confidence, stability, status; (4) contact. Referent includes: (1) self;
(2) family; (3) friends; (4) state, society; (5) tradition, culture; (6) world; (7) others,
negative reference group. Each possible and reasonable product of the items in the three
facets form a type of user needs, such as to strengthen the understanding with my friends
or to strengthen my confidence in the society. Under this scheme, considering the real
media-consuming situations, Katz et al. [16] formed five meaningful user needs. Later on
in this field, there were many typologies classifying user needs of media-consuming
behaviors in different situations. They are summarized in Table 1.

U&G and Media Multitasking. One conclusion concerning media multitasking and
U&G is that media multitasking is “emotionally satisfying but cognitively unproduc-
tive” [13]. It indicates that people conduct media multitasking activities motivated by
their cognitive needs, but media multitasking actually cannot bring them improved
efficiency. However, emotional gratifications are obtained despite not being actively
sought. Thus, people will form the circle of continuous media multitasking.

The conclusion made by Wang and Tchernev [13] is largely based on multitasking
with media and non-media activities mixed. However, it warrants questioning whether
all media multitasking activities can gratify emotional needs but not cognitive needs.
Zhang and Zhang [22] find that the relationship between need gratifications and
multitasking behaviors is influenced by situational factors. Specifically, convenience
needs are strong predictors of work-related type of computer multitasking, but not
interaction type of multitasking like communication with IM while playing online
games. Jeong et al. [24] state that in multitasking with media and non-media activities
mixed, media use is usually the secondary activity. This pattern has important influence
on media effect, or the gratifications brought by media use. However, in the era of
multitasking with smart devices, users’ multiple tasks can be all related to media.
Users’ needs and gratifications should be studied in caution with different multitasking
types into consideration.

Field Study on College Students’ Uses and Gratifications 409



In this study, we aimed to investigate whether different types of media multitasking
differ in gratifying users’ different types of needs, especially the two types of needs:
emotional needs and cognitive needs. The former one is related to relaxation and
entertainment while the latter one is related to productivity, convenience and efficiency.
Hence, the two core research questions were:

Research question I: Which type of media multitasking has the advantage of
gratifying users’ emotional needs?

Research question II: Which type of media multitasking has the advantage of
gratifying users’ cognitive needs?

2 Method

In order to deeply understand young people’s needs and gratifications concerning
media multitasking, we conducted a field study among college students. We adopted an
experience sampling method to track their daily media multitasking activities and their
dynamic state of needs and gratifications. Experience sampling is an effective method

Table 1. Typology of user needs in different media-consuming situations
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to gain insight into what people are experiencing during a particular period and it has
been used a lot in the study concerning multitasking [13, 25, 26].

We recruited 25 college students in a 14-day experience sampling ethnographic
study. All the participants owned at least 3 types of smart devices including a personal
computer, a smartphone and a tablet computer. They all had the habit of multitasking
interaction with multiple smart devices. During the study period, each participant
received one message via WeChat at fixed time to remind him/her to report media
multitasking activities in the past four hours. One experimenter sent messages three
times at 12:30, 16:00 and 22:00. Upon receiving the message, the participant should
reply in 1.5 h, otherwise the reply would be regarded invalid. They were also allowed
to actively report their media multitasking activities anytime they were willing to.
Each report of media multitasking should contain information on location, people
involved, devices, content on each device, motivations and feelings. If a participant
left out a particular detail, the experimenter would send a message asking for sup-
plement. Before the formal field study, the experimenter gave participants instructions
in a training section about how to reply to messages to report. In the training section,
the experimenter also provided two examples as the report templates. One template is
as follows:

I by myself (people) used my computer (device) to watch The Voice of China
(content) in my dorm (location), meanwhile used my smartphone (device) to tweet
about the singers’ performance (content) because it is very interesting (motivation).
Then I was very happy to communicate with my buddies (feeling).

After the 14-day field study, each participant filled in a questionnaire about
demographic information. We provided three options of electronic devices as the
incentive: a set of wireless keyboard and mouse, a mobile power and a Bluetooth
earphone. Participants reported their choice at the end of the questionnaire.

Since most data were qualitative, they were coded into frequency of each type of
gratifications. We categorized multitasking activities into three types. The first type
(called type A) indicated those multitasking activities in which there were data
communications between different devices. The second type (called type B) indicated
those multitasking activities in which there was no data communication between
devices but the content on different devices was relevant. The third type (called type
C) indicated those multitasking activities in which there was no data communication
between devices and the content on different devices had no relevancy. Based on the
typology of user needs in Table 1, we chose cognitive need, emotional need,
information need, social need and recognition need as the types of user gratifications
in the analysis.

For each item of report, the researcher first recognized its multitasking type and
added the frequency value of the corresponding gratifications by one point if the
participant reported that his/her need was gratified. Then the points for all the five types
of user gratifications were summed up. The ratios of the five types of gratifications
were calculated by dividing the sums for each type of gratifications by the total fre-
quency points. ANOVA was used to analyze the relationship between the ratio of the
corresponding gratifications and multitasking types.
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3 Results

3.1 Descriptive Statistics

Among the 25 participants, 14 (56.0 %) were males and 11 (44.0 %) were females. The
average age was 21.8 (SD = 2.0). The education level of the sample was: 11 under-
graduate students (44.0 %), 7 master students (28.0 %) and 7 PhD students (28.0 %).

Their experience of smart device use is shown in Table 2. It can be seen that most
of them had a rich experience of using smart devices including computers, tablets and
smartphones. As screened in the recruitment phase, participants all had the habit of
multitasking interaction with multiple smart devices.

The ratios of gratifications among three multitasking types are shown in Table 3. It
can be found that cognitive need of type B tended to be better gratified than that of the

Table 2. Participants’ smart device use experience (N = 25)

Item N Mean SD

Computer use time length (years) 10.7 4.0
4–6 2
6–10 12
11–15 7
15–18 4
Tablet use time length (years) 2.1 1.2
<1 3
1–2 12
3–4 10
Smartphone use time length (years) 3.2 1.2
<3 9
3–4 14
5–7 2
Computer use frequency (hours per day) 7.1 3.8
<6 11
6–9 6
10–12 6
13–15 2
Tablet use frequency (hours per day) 1.2 1.6
<.5 3
.5–1 17
>1 5
Smartphone use frequency (hours per day) 4.5 4.9
<2 6
2–4 13
5–8 1
>8 5
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other two types, and that emotional need of type C tended to be better gratified than that
of the other two types. These two differences were further tested via ANOVA in the
next sub-section. As for the other three types of user needs, the data fluctuated too
much among individuals and the differences between different types of multitasking
were not obvious.

3.2 Variance Analysis

The results of ANOVA test of multitasking types for cognitive need and emotional
need are shown in Table 4. It can be seen that there exist significant differences
between different types of multitasking concerning either cognitive need or emotional
need. Pairwise comparisons between types of multitasking for the two needs are shown
in Fig. 1. Participants’ cognitive need was significantly more gratified when they
conducted the second type of multitasking activities than when they conducted the
other two types of multitasking activities. The first and the third types of multitasking
did not differ in gratifying participants’ cognitive need.

In order to investigate if the two needs differ in the extent of being gratified within
each type of multitasking, we conducted the ANOVA test of cognitive need and
emotional need within each type of multitasking, the result of which is shown in
Table 5. At the significant level of 0.05, the two needs showed significant differences in
the extent of being gratified within type B and type C. Type B had the advantage of
gratifying cognitive need over emotional need, while the situation for type C was the
opposite.

Table 3. Ratios of gratifications among three multitasking types (percentage)

User needs
Type A Type B Type C

Mean SD Mean SD Mean SD
Cognitive need 15.14 27.24 52.63 38.09 21.90 19.10
Emotional need 9.59 23.84 14.25 28.82 38.20 20.90
Information need 4.00 20.00 8.27 14.19 3.72 6.56
Social need 1.33 5.20 11.64 23.77 6.68 9.50
Recognition need 19.74 37.09 7.99 21.62 2.06 3.33

Table 4. ANOVA test of multitasking types for cognitive need and emotional need

Variables df F p Partial η2 Cohen’s f2

Cognitive need 2 13.599 <.001 .362 .567
Emotional need 2 14.576 <.001 .378 .608
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4 Discussion

The core finding of this study is that multitasking activities are not necessarily
“emotionally satisfying but cognitively unproductive” [13]. Whether a certain user
need is gratified or not may depend on the multitasking type, to be specific, whether the
content on each device has relevancy. Relevant content on different devices can
improve the collaborative works and activities, resulting in higher perceived produc-
tivity and higher perceived efficiency. A typical use scenario is as depicted by the
following report:

[No. 8, female] “I forgot to print out the lecture slides, so I used the laptop to do
my homework and referred to the lecture slides on the iPad in my dormitory. I felt it
very convenient.”

To the opposite, irrelevant content on different devices can aggravate the inter-
ruptions caused by multitasking, resulting in lower perceived productivity, as described
in the words below:

Fig. 1. Pairwise comparison between types of multitasking for cognitive need and emotional
need.

Table 5. ANOVA test of cognitive need and emotional need within each multitasking type

Variables df F p Partial η2 Cohen’s f2

Type A 1 .578 .455 .024 .025
Type B 1 10.954 .003 .313 .456
Type C 1 7.652 .011 .242 .319
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[No. 24, female] “I was in my lab searching for some literature, while I received
text messages on my mobile phone. I had to reply to it. The coming messages disturbed
my work and I felt very anxious.”

In this case, her social need was gratified while the negative effect was the reduced
productivity. A more extreme example to gratify emotional need in the third type of
multitasking is as follows:

[No. 23, male] “I was in my dormitory watching the cartoon Initial D on my
computer. Since the plot of the cartoon was very slow, I meanwhile read the book On
Top of Tides on the tablet. I felt it very comfortable and I didn’t miss either.”

The finding can provide implications for designing collaborative applications or
services based on multiple platforms. In the era of smart computing, the collaboration
and communication between devices are becoming more and more popular. For
application designers, the goal should be enhancing the whole user experience pro-
vided, but rather user experience on a single device. Thus, the content relevancy on
different devices is not ignorable. Reducing the interruptions between devices and
maximally improving the cooperation and consistency between devices are beyond all
doubt beneficial for providing excellent whole user experience across platforms. From
the results of the study, we can see that multitasking activities with data communication
between devices are still insufficient for gratifying either cognitive need or emotional
need. The fact that type B multitasking outperforms type A multitasking implies that
humans are still better at coordinating and managing different devices than technology
itself. In other words, humans are smarter at choosing the work for each device in a
multitasking setting. In this direction, more research needs to be done to exploit the
capacity of each device and explore the possible collaborative work patterns for
multitasking contexts.
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