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About the IASDR 2019 Conference
DESIGN REVOLUTIONS

As the cradle of the industrial revolution, Manchester is
known for its radical thinking. Through heritage, culture
and innovations, it is a city that embraces revolution. As
Tony Wilson famously claimed, “This is Manchester, we do
things differently here”...

Design Revolutions explored how design drives and
responds to revolutionary thinking through questioning
the norm, probing the now and embracing the new. For
the first time IASDR conference was held in the UK and
fostered new thinking towards a compelling, meaningful
and radical dialogue regarding the role that design plays in
addressing societal and organisational issues.

The biannual conference enables academics, practitioners
and students join together to explore contemporary
agendas, emerging directions and future challenges that
are at the forefront of design research. IASDR 2019 will
provide opportunities for the presentation and publication
of a collection of high-quality peer reviewed research
papers alongside the space to discuss and debate the
evolution and revolution of design.
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PEOPLE

UNDERSTANDING HUMAN BEHAVIOUR, AND JUST

AS IMPORTANTLY MISBEHAVIOUR, PROVIDES
OPPORTUNITIES TO DESIGN COLLABORATIVELY FOR,
AND WITH, PEOPLE. BY ENABLING SOCIAL AND
CULTURAL DIMENSIONS TO BE CONSIDERED, DESIGN
CAN CONNECT TO THE NEEDS OF CITIZENS TODAY
AND IN THE FUTURE. WHY ARE PEOPLE IMPORTANT
TO DESIGN? HOW WILL CO-DESIGN AND
CO-PRODUCTION MODELS EVOLVE IN THE NEXT
DECADE? WHAT SOCIAL DIMENSIONS IN SOCIETY
CAN DESIGN EMBRACE AND WHY?
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A critical examination of the interaction between co-
branding strategies within fashion retailing and the
associated consumer behaviour of millennials.

Wang, Yueyi*; Hands, David

Lancaster University, Lancaster, UK
* y.wang25@lancaster.ac.uk; d.j.hands@lancaster.ac.uk

This short paper offers a critical understanding of the primary drivers that foster co-branding
strategies within the fashion industry. It interrogates theoretical literature on this emergent
phenomenon, concluding with key insights that will be subsequently taken forward within the
next stages of current research undertaken by the authors.

Keywords: Millennials; co-branding strategies; marketing, fashion retailing.

1 Introduction

According to the Pew Research Center (2019), they announced in March 2018, “Anyone
born between 1981 and 1996 (ages 23 to 38 in 2019) is considered a Millennial, and anyone
born from 1997 onward is part of a new generation.” Millennial are also called Generation Y.
Amongst Generation Y, internet is the most popular media type (B. Valentine and L. Powers,
2013), they were born and grown in the development of computer technology and the advent
of the Internet era, and catch up with the specific historical background and social
environment, they have gradually formed their distinctive consumption concepts. Millennial
consumption is inextricably linked to retailing, where they have become the main consumer
group, which is large and valuable.

When viewed from a marketing orientation, we are witnessing the rapidly changing
consumptions patterns and structures. With fashion consumption increasing at an
exponential rate, leading fashion retailers are revisiting their design and marketing strategies
in order to remain competitive. In addition to this, the emergence of co-branding strategies
are transforming established business models and the relationship between fashion retailers
and their customers.

Millennials’ purposes of consumption are not simple, choosing a brand is related to the
definition and value of themselves (Ordun, 2015). Since the forming of fashion brands,
collaboration until it gradually popular, young consumers have increasingly been noticed in
the marketplace, being the main area of attention for high street fashion retailers. Both in a
co-branding product sale in physical store, and online platforms or social media platform,
these millennial consumers are highly interested in co-branded products.
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Findings from the literature under review will inform the second stage of research activities
(empirical data collection) shortly to be undertaken by the researcher. This paper will
critically explore and discuss how co-branding strategies build connections to millennial
consumers and influence their consumption behaviours. However, for the purpose of this
paper, it will offer a comprehensive overview of current literature on millennial consumption
and co-branding strategies.

2 Millennium consumer behaviour

Millennial consumers have very strong brand awareness, they will choose branded products
according to their preferences (Lazarevic, 2012). Different Brand identities have different
brand characteristics, which often reflects the brand's product quality, brand attitude,
consumption concept and so forth., They will resonate with millennial consumers, it
influences them to build self-image, and lifestyle and consumption patterns (Martin & Bush,
2000). Besides, Millennials are growing up in an environment where the Internet is highly
developed offering a better material life. They browse information at a more rapid pace
every day. According to the Pew Research Center report (2010), most teens and young
adults have a game console, mp3 player and laptop. Music, sports, games and other
entertainment information fill their daily life, which means entertainment-related products will
arouse their consumption desire. (Bolton et al., 2013)

Millennials are no longer drawn to traditional type of advertising campaigns from brands,
moreover, they prefer real reviews from people who purchased the products, the word-of-
mouth from peer network (Gentina & Bonsu, 2013), or consult a blog or are influenced by
peer review prior to making a purchase. Millennials prefer to share experience; they also
care about the impact and the feedback from their social network. (Martin & Bush, 2000).
Millennials display strong personality and attitude, they prefer customized, unique, diversified
and personalized products which having a strong distinguishing element that reflects the
character of a person. These exclusive, limited edition, unique products can attract more
attention from millennial consumers (Shen et al., 2014). More than that, the “hyped and drop
business” are prevalent among millennials (Elven, 2019). This sale pattern makes people
feel a sense of urgency and more desirable by releasing a drop list with a limited-edition
product in advance.. This type of marketing strategy also drives hyped business, which can
increase the resale price up to several times more than the original price. For instance, the
supreme x the north face collaboration jacket sold out in 15 seconds, and the original price
was £318, on their website but the resale price was between £700-£800.

Drop detected 10:59:53! Wor L? & All E£751 aceny £750 Buy
H Lowest Ask or Bid

SizaM | View Al Saes

L View All Asks

F Supreme®/The North Face® Expedition Fleece Jacket
71\ White - Small 6.5s

Supreme®/The North Face® Expedition Jacket

P
White - Small 7.6s

-

o Supreme®/The North Face® Expedition Fleece Jacket
A White - Large 12.2s

Supreme®/The North Face® Expedition Jacket
2
White - Large 12.8s

a Supreme®/The North Face® Expedition Fleece Jacket
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Figure 1. Supreme x The North Face collaboration original price and resale price on stock X.
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3 The fashion industry and the rise of co-branding

The fashion retail industry is becoming much more competitive in particular to new market
entrants on a regular basis. The vast majority of established fashion brands are formed by
their own particular culture(s). The demands of their customers have changed, for satisfying
more demands of customers, innovation is necessary, and co-branding strategies in the
fashion industry are continually transformed by the development of changing consumer
needs; non moreso than the millennial market segment. The cooperative brand strategy
makes the old fashion house popular again and opens up new elements for the fashion
industry. Co-branding strategy can bring young consumers’ confidence, style and personality
(Poulsen, 2019). The phenomenon of fashion collaboration can be turned into a variety of
branding strategies (Ahn et al., 2010), more connections between two cooperative brands in
the joint marketing, brand extension, ingredient branding, composite branding and so on
(Oeppen et al., 2014; Ahn et al., 2010). Cooperation with a brand with the same usage
situation, user identity, and brand perceived value is a necessary condition for allying with a
fashion brand with variable relationships and various symbolic meanings (Ahn et al., ibid).

There has been a rise in academic debate regarding the emergence of co-branding
partnerships; firstly, it is a positive way to expand the existing market scope (Oeppen et al.,
2014). In addition, co-branding offers the fashion industry a steady stream of new
opportunities and sustainable competitive advantage. From the perspective of design, it
provides a good chance to elicit new ideas, and consumers enjoy new experiences (Shen et
al., 2014). Furthermore, co-branding in fashion industries bring benefits for both partner
brands. The use of co-branding to attract future brand partners through increasing brand
awareness with other potential brands (Oeppen et al., 2014). Cooperative brands can obtain
a higher media exposure rate, and joint brand products are fast becoming the most popular
commodities. Cooperation between fashion brands takes many forms, even with other non-
fashion brands, alongside this, many of the leading international fashion brands are planning
to launch joint brands collections. For example:

1) Multi partnerships co-branding such as Uniglo x Kaws x Sesame street (2018), Chanel x
Pharrell x Adidas (2017). The collaborative partnership of triple brands means that the
customers' group are extended and diversified. Meanwhile, the difficulty of cooperation
between parties will increase so the potential risk for participation also increases. For
example, maintaining the individual brand features while harmoniously integrating the design
elements of the three brands is a challenging element. Co-branding strategy does not
always strengthen the brand image, on the contrary, after the failure of cooperation it may in
fact, cause brand image damage (Geylani et al., 2008).

2) Collaboration with celebrities, bloggers or designer, such as the footwear brand, Puma
and music artist - Rihanna (2015). Celebrities who cooperate with the brand generally have
similar values with the brand. Celebrities have their own distinct image and popularity in the
minds of consumers accompanied with a large fan base. Therefore, celebrities can leverage
the relevant elements of a brand and are feasible brand partners (Seno, 2007). However, co-
branding partnerships between celebrities and brands are not same as endorsement
(Poulsen, 2019).

3) Fashion brands cooperating with non-fashion companies. This is termed inter-industry
collaborations (Varley et al., 2019).Fashion brands collaborate with technology-led
companies, such as Nike and Apple (2006), Samsung and Armani (2007). The partnership
between fashion brands and different cultures can lead to forming a widened product
portfolio and customer division. Another example could be the fashion brand Paul Smith
collaborating with Anglepoise to offer Lighting products for the home.



4) Brand cooperation sharing similar attributes, such as two luxury brands co-creating one
bespoke collection (for example, Burberry and Vivien Westwood). Fashion cooperation
strategies can be drawn upon as an effective means to promote high-end cooperation
between luxury and well-known brands; as such, this could lead to memorable branding
experiences (Oeppen et al., 2014).

5) Collaboration with an e-commerce platform, fashion brands have the relationship of
interdependence, and these e-commerce retailers have a clear positioning and
understanding of their customers (Reichheld et al., 2000). In addition, e-commerce retailers
offer multi-ranges of fashion brands, exclusive collections that can satisfy the customers’
need for uniqueness (Shen et al., 2014) (Hippel, 2005), improve customer loyalty (Reichheld
et al., 2000) for the platform so to enhance the competitiveness of online retailers.

4 Conclusions

By exploring the phenomenon of millennial consumption behaviour, it can be seen that is
closely related to co-branding strategy, and that it influences one other. There is no
reference to verify which strategy is established first, but it can be confirmed that they are
the certain results by societal development. There are some drawbacks due to the
development of co-branding strategies over fast. A novel tactic is not enough to influence the
consumption behaviour of millennials for a long period. The theoretical aim of this paper
provides a critical and informed background for understanding co-branding strategy
development and Millennials consumption behaviour. This succinct discussion is based on
an extensive examination of literatures, which will form the basis for the next stage of the
research project — the collection of empirical data via in-depth case studies. As such, it aims
to develop a deeper understanding of co-branding partnerships between leading fashion
retailers; in particular investigating revitalised consumer experiences through these
emergent partnerships. Although the future of co-branding strategies within the fashion
industry is unpredictable, it is also changing brand business models. In addition, from the
perspective of current cooperative brand development, the rise of co-branding strategies has
not yet reached its full maturity and wider adoption.
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Scent and music are prevalently applied on various occasions to create an affirmative
environment, lowering people’s anxiety level, or enhancing buying behaviors. However, hardly
has the simultaneous implementation of scent and music in hospital environment been
determined. Towards a better understanding about the olfactory and auditory environment in
hospital condition, therefore, we investigated the effects of scent and music on people’s mood
and stress in wards. We conducted an experiment with 3 groups of scent (peppermint, rose
geranium, and control) and 2 pieces of healing music. As a result, our study revealed that
compared to scent, music had much weaker effects on people’s stress evaluation, but
significantly affected mood. On the other hand, scent noticeably affected both mood and
stress evaluation. These implications definitely enhanced our comprehension of the use of
scent and music, and we also obtained further inspiration for the design of scent and music
environment in wards.

Keywords: scent; music; hospitalization; mood; stress

1 Introduction

Ambient environmental stimuli are believed to affect people’s mood, cognition, and
behaviour (Fenko and Loock, 2014). In addition, the common belief that though people
perceive discrete stimulus, their emotional response is determined based on the whole
configuration of stimuli is widely convinced (e.g., Holahan,1982). That means, mental
images are usually created by combining olfactory, auditory, and other sensory inputs. The
congruent combination of scent and music in terms of arousal is reported to significantly
raise consumers’ satisfaction of the retail store, and bring about impulse buying (Mattilaa
and Wirtz, 2001).

On medical occasion, where physical medical treatment is definitely required, psychological
medication is also indispensable. Research showed both music and scent could reduce
patient’s anxiety in a waiting room of a plastic surgeon, while the combination of scent and
music was not effective (Fenko and Loock, 2014). Similar studies like Cepeda et al. verified
that music diminished pain intensity levels and opioid requirements (2006), and music
therapy is reported to be an attractive and successful method for palliative care (Ichie, 2006).
The role of props and music were explored in dementia care to engage participants and
inform design (Morrissey et al., 2016).



On the other hand, the scent of orange sweet is clarified to have positive effect on a sound
sleep, and refreshes wakeup of aged females (Matsunaga et al., 2013). However, little
observation is found about using of scent and music simultaneously.

According to a review article summarizing the present state of aromatherapy research in
nursing (Suzuki and Okubo, 2008), although the number of papers has increased, few of
them are evident. Furthermore, blood pressure and pulse rate are also suggested not
effective to examine the effect of aromatherapy, while the measurement of autonomic
nervous activity is recommended to investigate subtle physical changes by aromatherapy.
Therefore, we are notably inspired to employ other methods, such as Kansei subjective
evaluation to observe the effect of scent. Also, we cannot ignore the intriguing issue that
although relaxing music is usually involved during aromatherapy in practical condition, the
effect of aromatherapy was examined without music in experimental environment.

In hospital room, patients tend to feel more stress due to the unfamiliar, too well-organized
living environment which would interfere health recovery (Kawaguchi et al., 1994). Daemen
clarified that the hospital room could be seen as the epicenter of patient experience design,
because they spend most of their time there. Prior research on healing environment design
has identified essential design characteristics (Schreuder, Lebesque, and Bottenheft, 2016).
A broad range of mood-regulating activities is convinced to best influence mood (Desmet,
2015). Thus, to refine ward environment, and lead to patients’ well-being, in this research,
we investigated the relationship between scent and music, by exploring how scent and
music in different arousal affect people’s mood and stress in wards. The fundamental
knowledge generated from this research will contribute to novel hospital environment design
and improve the hospitalization experience for affected patients. Such understanding is
particularly essential as the problem of aging society is becoming inevitably severer
progressively (Ejiri et al., 2018).

2 Preliminary Experiment

The purpose of preliminary experiment is to decide proper scent and music stimuli. As
clarified in previous research (Zhou and Yamanaka, 2018), peppermint and rose geranium
were perceived pleasant, but high arousal and low arousal respectively. Therefore, we used
these 2 kinds of scent in this study as well. For music, we chose a healing music album
called <Aroma> by Makiko Hirohashi, which is relatively relaxing, soothing, and is
recommended to be applied during aromatherapy, and massage by aroma therapists. We
selected 2 pieces of music as high arousal music stimuli (<Orange - Refresh> and
<Rosemary - Concentration>), and 2 pieces of music as low arousal stimuli (<Sandalwood -
Meditation> and <Lavender - Fall asleep>). We expected to determine a high arousal music,
and a low arousal music by this experiment. Because all music in this album is
comparatively relaxing, to let participants get used to the music atmosphere, we applied
another piece of music (<Frankincense - Balance>) to play at the beginning as baseline.

2.1 Procedure

During the experiment, firstly, the participant was asked to listen to the baseline music
(<Frankincense - Balance>) for 1 minute, and answer the questionnaire to rate how pleasant
and how arousing it was. Then, we randomly played another music for 1 minute, and let the
participant fill the same questionnaire. The same procedure was repeated until all 5 music
were tested.



10 participants (2 males, 8 females; age: 26.6+ 4.34) took part in this experiment. The
content of the questionnaire is a two-dimension mood scale to measure psychological
arousal level and hedonic tone (Sakairi et al., 2003), including 8 adjectives (energetic,
motivated, frustrated, on edge, relaxed, calm, inactive, and sluggish). We also added a
question at the beginning to verify whether the music stimulus is long. Participants rated
each item with a 9-point Likert scale, from “not at all” to “very much”. Friedman test was
performed on 4 music stimuli, as well as Wilcoxon pair-wise comparison as Post hoc tests.

2.2 Result

Music Pre-test Result
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Figure 1. Result of Music Preliminary Experiment

From Figure 1, we can know that <Rosemary - Concentration> was evaluated significantly
higher than <Orange - Refresh> (p= .047) and <Lavender - Fall asleep> (p= .047) on
“frustrated”, and it was also considered significantly “edgier” than <Orange - Refresh>
(p=.041). In addition, <Orange - Refresh> was shown to be more “energetic” than the other
4 music (p< .05), we chose <Orange - Refresh> as the high arousal music stimulus
consequently. The results also showed that <Sandalwood - Meditation> was evaluated both
higher than <Orange - Refresh> on “relaxed” and “calm”, which was different from
<Lavender - Fall asleep>. Moreover, the substantial difference between <Sandalwood -
Meditation> and <Orange - Refresh> on “motivated” and “inactive” was seen. Accordingly,
<Sandalwood - Meditation> was selected as the low arousal music stimulus.

2.3 Summary

As yielded by the results, we considered to apply <Orange - Refresh> as the high arousal
music stimulus, and <Sandalwood - Meditation> as the low arousal music stimulus in further
experiment. Because some participants reported that listening to the music for only 1 minute



destroyed the sense of unity, as we also confirmed that participants did not reckon the music
stimuli long, we played the entire music (around 8.5 minutes) in the main experiment.

3 Main Experiment

In this experiment, we manipulated 2 music stimuli, and 3 scent groups (peppermint, rose
geranium, and control). In the control group, we employed alcohol instead of water to avoid
drastic change of humidity of the experiment environment. Each scent was presented by
essential oil, and the essential oil bottle was installed in an aroma diffuser, which periodically
spreads out scent for 10 seconds, and rests for 50 seconds. Music stimuli was demonstrated
by a MacBook (at around 77dB) in the same way as preliminary experiment.

3.1 Procedure

This experiment was conducted in a room which was arranged like a ward, shown in Figure
2. Each participant was presented with 1 combination randomly chosen from the total 6
combinations of scent and music.

music display «

Figure 2. The Environment of Main Experiment

After informing the instructions about the experiment, participants were indicated to sit and
relax on the bed as staying in hospital. Subsequently, the curtain was closed, a music
stimulus was played and the aroma diffuser was turned on at the same time. As soon as the
music ended, the diffuser was turned off. After that, the participant was asked to answer a
questionnaire to report his/her mood and stress level. After each experiment, we ventilated
the room until it was scentless.

5 participants took part in each combination of scent and music, except 3 people in the
group of rose geranium with low arousal music. In total, there were 28 participants (11
males, 17 females; age: 25.2+ 4.14), and all of them are healthy students from the
university. After the experiment, we asked people in control group whether they felt any
scent, and none of them recognized the smell of alcohol.

The questionnaire included the assessment on mood and stress level. The mood scale is
developed to examine patients’ as well as common adults’ mood condition on clinical
occasion (Sakano et al., 1994). There are 40 items divided into 5 factors to describe mood
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state: tension and excitement, refreshing mood, fatigue, depressive mood, and anxious
mood. Participants assessed their mood by a 4-point Likert scale, from “1: not at all” to “4:
very much”. Besides mood evaluation, participants also rated their stress level under 38
situations during hospitalization. This scale was revised by Kawaguchi et al. (1994) based on
another prior research (Volicer and Bohannon, 1975) to observe the stress degree of
inpatients. Participants reported their stress level in the same way as mood assessment,
from “1: not at all” to “4: very much”.

3.2 Result

We performed MANOVA on mood assessment, and stress evaluation individually after
transforming the original nonparametric data to rank (Conover and Iman, 1981). According to
the result of Multivariate tests, there was a statistically significant difference in mood
assessment based on scent (F (42, 4) =12.03, p = .013; Wilk's A = .00). To state specifically,
rose geranium significantly raised up the feeling of “too filled with emotions to stand still”
than peppermint and control group (both p= .033). Moreover, rose geranium also had
significant difference on “painful” (F (2, 22) =6.81, p = .005), with peppermint (p= .026). In
the aspect of music, it was indicated that low arousal music evoked stronger mood on
“troublesome” (F (1, 22) =5.02, p = .036), “painful” (F (1, 22) =8.85, p = .007), and “lots of
(negative) memories come across my mind” (F (1, 22) =9.81, p = .005) than high arousal
music. However, high arousal music was verified to trigger the mood of “lonely” more easily
than low arousal music (F (1, 22) =5.08, p = .034). Furthermore, the significant effect of the
interaction of music and scent was also demonstrated by Multivariate tests (F (42, 4) =8.42,
p =.025; Wilk's A = .00). In addition to the mood which was generally influenced by scent or
music, such as “troublesome” (F (5, 22) =2.76, p = .044), “painful” (F (5, 22) =6.38, p = .001),
and “lonely” (F (5, 22) =3.14, p = .028), the specific combination of scent and music also had
significant effects on the mood of “apathetic” (F (2, 22) =13.06, p = .000), “depressed” (F (2,
22) =6.54, p = .006), and “vain” (F (2, 22) =12.18, p = .000). As claimed by Post hoc tests,
the combination of LR (Low arousal music and Rose geranium) received significantly higher
score than HC (High arousal music and Control, p = .029), HR (High arousal music and
Rose geranium, p = .029), and LP (Low arousal music and Peppermint, p = .006) on
“apathetic”. Similarly, it was revealed that the combination of LR definitely generated the
feeling of “depressed” compared with LP (p = .019), and was also higher scored on “vain”
than HR (p = .007), LC (Low arousal music and Control, p = .036), and LP (p = .007).

On the other hand, music did not show significant effect on stress according to the result of
Multivariate tests, while the significant difference by scent was confirmed (F (42, 4) =9.87, p
=.019; Wilk's A = .00). With the scent of peppermint, participants significantly felt less stress
when they “not knowing when to expect things will be done to you” than rose geranium
(p=.020), and control group (p=.023). Under the situation of “having to be assisted with
bathing”, peppermint also appeared significantly positive influence than control group
(p=.045). We also observed that compared with control group, rose geranium considerably
lessened the stress of “having to be assisted with a bedpan” (p= .016). Further, Multivariate
tests yielded a notable result in stress evaluation based on the combination of scent and
music. Therefore, we realized that LP significantly reduced the stress level in the situation of
“having nurses or doctors talk too fast or use words you can’t understand” (F (5, 22) =3.40, p
= .020). Specifically, the combination of LP was enormously rated less stressful than HP
(High arousal music and Peppermint, p = .034), and LR (p = .028).
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4 Discussion

As well as other interior design elements such as colors, music and scent are also pretty
effective in providing an improved user experience in ward. Our findings emphasized that
both music and scent could affect the mood of people in a ward, but stress seemed to be
more affected by scent. This suggests that although we discuss using music or scent as
design aspects to reduce negative moods and stress in the same situation, designers should
notice that negative moods and stress are different things and could be dealt with different
treatments. Scents could be applied to particularly reduce the stress level, and music could
be used focusing on the mood improvement in a ward or rehab room.

In education program for patients, pleasant aromatherapy and relaxing music are regarded
as relaxation techniques to calm down, alleviating the stress caused by pain and side effects
of medicine (Yamada et al., 2003). Unexpectedly, our results implied that low arousal stimuli
intensified despondent and worried mood. As substantiated in a prior study, scent modifies
people’s perception of music, and low arousal scent has the potential impact on lowering the
arousal level of music (Zhou and Yamanaka, 2018). Therefore, a conceivable hypothesis
might be that low arousal scent (rose geranium) considerably diminished the arousal level of
music, so that the low arousal combination might lead to an overly low arousal state, such as
melancholic and gloomy moods, far beyond relaxing and calm moods.

An intriguing finding is that despite high arousal music reduced most of the negative moods,
“loneliness” was only allayed by low arousal music. The difference between “loneliness” and
other negative moods such as depression should be further discussed in the subsequet
study. Nevertheless, designers should be aware of this exception that when targeting on
“loneliness”, low arousal music seemed to be a better choice than high arousal one. Still, the
reason for high arousal music boosts “lonely” feeling is undetermined on the authority of
existing studies, further observations are needed to explore the effect of high arousal music.

When it comes to the stress of bathing and excreting in ward, it is manifested that different
types of scent should be considered. Peppermint lowered participant’s stress level of having
to take bath inconveniently, and rose geranium reduced the stress of having to be assisted
with a bedpan. It is believed that floral scent might be better for covering unpleasant smell
since it is widely used and popular for toilet, and mint is preferable for giving users the
feeling of refreshing and clean.

5 Conclusion

In summary, our work revealed that music and scent could influence people’s experience in
different ways, with music relatively tends to affect mood more than stress, and scent tends
to affect both. Moreover, we are enlightened that when applying together, low arousal music
and low arousal scent might not provide a relaxing, peaceful experience as expectation.
Other combinations such as low arousal music and high arousal scent might be further
beneficial to inpatients, because the upsurge of tension brings about cheer and confidence
to them, which will be absolutely advantageous to their health recovery. It is indubitable that
the new knowledge and perspectives gained through this work will provide designers with
the critical information to execute needed design techniques, ultimately upgrading the
welfare for patients. Our findings of this exploratory study will also serve to the thorough and
supplementary research in the future.
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Although we tried to re-create a ward environment for the experiment, the participants in our
study were not real-life patients. Therefore, we look forward to improving our theory and
method and conduct experiments in a real hospital in the near future.
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There is a considerable amount of research literature that is focused on the importance of
inclusive design. There is a steady increase in research that is also focused on understanding
how to design for older people. However, most of the research available focuses on ageing
as a variable in understanding patterns of technology usage, preferences and difficulties.
What is more necessary is research that explains why the age differences occur. For this
reason, it is essential to investigate mediating factors such as cognitive abilities and
experience. In this paper, we did an extensive literature review to understand various factors
that explain why age differences occur and how these factors are interrelated. Based on
which we propose a framework that will help other researchers and designers to provide a
quick map to investigate inclusive design problems.

Keywords: older people; cognitive ageing; inclusive design;

1 Introduction

Research suggests that many older adults have difficulty using contemporary consumer
products due to their complexity both in terms of functionality and interface design. Moreover,
studies have found a strong correlation between age and the time taken to use modern
electronic devices (Lewis, Langdon, and Clarkson 2007, Reddy, Blackler, and Popovic 2018).

Use of technological products in older users is a complex issue mediated by technology prior
knowledge, cognitive capabilities, sensorimotor function, technology anxiety, perceived
technology self-efficacy and socio-demographic factors (Czaja et al. 2006). This paper
discusses several of these important factors of ageing that influence use of technological
products in older adults and to understand interdepended nature of these issues. The
objective of this study is to provide a framework for both researchers and designers to help
address problems related to design for ageing population.

2 Sensorimotor function and ageing

Ageing progressively impairs various cognitive skills and sensory-motor abilities. Some
abilities decline more markedly than others, and some may remain intact till the late 70s
(Mynatt, Essa, and Rogers 2000, Salthouse 2010). This decline is not constant and varies
widely between individuals (Gregor, Newell, and Zajicek 2000, Czaja and Lee 2007). Baltes
and Lindenberger (1997) found a strong correlation between visual acuity, auditory pure tone
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threshold and different measures of intellectual functioning. In other words, degraded
sensory impairment implies degraded intellectual functioning (Li and Lindenberger 2002).
However, it is not clear which is the cause, and which is the effect.

21 Vision

Problems with vision start in the early forties and it deteriorates progressively as people grow
older (Fisk 2004, Fisk et al. 2009). One of the most noticeable declines in vision is the loss of
ability to focus on close objects (presbyopia), which is mostly caused by reduced reactivity of
the lens. Among many others, some common ageing-related vision problems include:
decline in visual acuity (the ability to see fine detail), contrast sensitivity, colour
discrimination and detection, and glare sensitivity. Most of these problems are results of
clouding of the lens. Reduced reactivity of the pupil over time degrades vision in dim light.
Degradation in visual information processing reduces the ability to detect flicker, and creates
difficulty in estimating depth and visual searching (Hawthorn 2006, 2000, Fozard and
Gordon-Salant 2001). While older people seem to cope with age-related vision decline quite
well, the middle-aged are more concerned about their vision-related problems (Kosnik et al.
1988).

2.2 Hearing

Decline in hearing is one of the most frequently noted problems of the ageing process. Older
people with mild to moderate hearing problems have reported difficulties with speech
comprehension especially under stressful conditions (Corso 1977). Hearing declines with
age, and around 20% of those aged between 45 and 54 have some hearing impairment.
This rises to 75% for those between 75 and 79 years of age (Hawthorn 2000). The most
noticeable decline in hearing with age is an inability to detect tones over 2500 Hz (Schleber
1992). Age-related cognitive decline further contributes to deterioration in speech
understanding, particularly in difficult listening conditions. However, older people
compensate for most of these declines by using their knowledge of language and available
contextual cues (Fozard and Gordon-Salant 2001).

2.3 Motor control

Response time on complex motor tasks lengthens with ageing. Proprioception, the ability to
perceive (without visual monitoring) the position of body segments in space, also declines.
There is a lack of substantial research data on the learning of new motor skills in older adults,
but the available information suggests that they do not learn as well as the young (Ketcham
and Stelmach 2001). Overall, fundamental neural events become slower for all cognitive and
motor functions. Slowing of movement is evident, ability to reach and grasp diminishes, and
older adults have difficulty in coping with the demands of repetitive speed, such as double
clicking a mouse (Kroemer 2006).

However, ageing does not diminish performance on all types of tasks. There is little effect of
ageing on older adults’ ability to perform single, discrete actions that are planned in advance
of the stimulus. On the other hand, negative effects of ageing become apparent when the
task is complex, unfamiliar and uninteresting (Vercruyssen 1997). Many researchers have
found that older people are more concerned with accuracy than speed. They tend to slow
down their movements to attain accuracy in tasks related to movement. This also explains
why older people are slower than younger people (Goggin and Meeuwsen 1992, Goggin and
Stelmach 1990, Larish and Stelmach 1982).
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3 Ageing and cognitive processing

It is generally agreed that old age causes a decline in cognitive skills which, in turn, affects
the learning of new information. Some research points out that this decline is not global, as
not all skills are affected by ageing (Backman, Small, and Wahlin 2001). For example,
crystallised memory (such as vocabulary) remains constant or improves with age. Fluid
intelligence (such as problem-solving, learning, and pattern recognition abilities), on the
other hand, declines markedly. Other researchers have shown that age-related memory
impairment is a result of damage to some parts of the brain, such as the hippocampus
(Marighetto et al. 1999) or the frontal lobe (Rabbitt 1997). These changes take place at a
sub-clinical level and are part of the normal processes of ageing.

However, the brain compensates for this diffuse neuron loss by recruiting other unaffected
parts of the brain. This recruitment is not universal, as it is only evident in high performing
older people; lower performing adult brains do not show this flexibility (Cabeza et al. 2002).
This adaptability of the brain gives credence to the maxim ‘use it or lose it’ for successful
ageing (Hawthorn 2006).

To summarise, Salthouse (2004) suggests that cognitive processing speed affects almost all
measures of performance in the aged. However, some research challenges the idea that
cognitive slowing is global and suggests that it depends more on the task being performed
(Ratcliff, Thapar, and McKoon 2003).

3.1 Memory and ageing

Memory is more than just a simple storage facility: it lies at the core of thinking and learning
(Howard and Howard 1997). It is also a very complex phenomenon, which is not yet
completely understood. In general, literature suggests an overall decline in memory
performance with ageing (Old and Naveh-Benjamin 2008, Howard and Howard 1997).
However, this decline is not linear and there is ample evidence that age-related memory
impairment varies greatly between individuals.

Memory is broadly categorised into five major systems. Of these, four are particularly
important for research that involves older people and interaction design: 1) working memory,
2) episodic memory, 3) semantic memory, and 4) procedural memory (Fisk and Rogers
1997). Episodic, semantic and procedural memory systems all deal with long term storage of
information and are hence clubbed under long-term memory. Working memory, on the other
hand involves holding a limited amount of information for a limited time for processing. Of
these four memory systems, working and episodic memory are most affected by age-related
degradation, while semantic and procedural memory are relatively un-affected (Howard and
Howard 1997).

Episodic memory deals with the ability to retain and consciously recollect information that is
acquired at a particular place and time. Extensive literature on ageing shows that episodic
memory performance declines with age (Fisk and Rogers 1997). Episodic memory deficits
lead to older adults’ difficulty in recalling events and faces. Source memory, another
important aspect of episodic remembering, is also affected by ageing (Backman, Small, and
Wahlin 2001). Source memory refers to the specific conditions and context that was present
when the memory was acquired. Its deficit leads to difficulty in recollecting where knowledge
was acquired and can also lead to false memories resulting from a confusion of imagined
and real experiences (Howard and Howard 1997).
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Semantic memory deals with facts about the world and knowledge of language, including the
meanings of words, concepts and symbols and their associations. This system of memory, in
general, is not affected by age. However, age-related deficit in information access makes the
retrieval process slower (Backman, Small, and Wahlin 2001). Both episodic and sematic
memories are termed as ‘explicit’ or ‘declarative’ knowledge as they are involved with
information, such as knowing that or remembering something.

Procedural memory is non-declarative, or implicit, knowledge. Procedural knowledge is not
directly accessible to consciousness and its presence can only be demonstrated in action
(e.g. driving or walking). Ageing only affects the speed of acquiring this knowledge. However,
once the knowledge is acquired, there is no significant difference between the old and the
young (Fisk and Rogers 1997). Priming, like procedural memory, is referred to as ‘implicit’
and refers to the facilitation of the processing of a stimulus as a result of a recent encounter
with the same or related stimulus (Schacter 1987). In general, ageing-related deficits in
implicit memory are relatively small.

Working memory operation can be broadly placed into two functional categories: one that
deals with holding information in consciousness, and the other that is involved in processing
this information while keeping task-relevant goals and strategies at a conscious level. In
general, ageing has little impact on the amount of information held in consciousness.
However, the information processing function deteriorates with ageing. Moreover, age-
related working memory deficiencies become more prominent as the complexity of cognitive
tasks increases, such as when a task requires the simultaneous storage and processing of
information (Backman, Small, and Wahlin 2001). However, manifestation of working memory
deficiencies in ageing can be mediated by coping mechanisms adopted by older individuals
(Brébion, Smith, and Ehrlich 1997), especially when the task is simple.

One of the dominant theories of working memory was proposed by Baddeley and Hitch
(1974). According to this theory working memory is not a unitary system; rather, it is a
multiple component system that emphasises functional importance rather than just storage.
This system has three components (later expanded to four): the central executive (a limited
capacity attentional controller or processing component); aided by subsystems, the
phonological loop; the visuospatial sketchpad; and the most recent addition the episodic
buffer (Baddeley 2002).

The central executive is engaged in reasoning, decision-making and co-ordinating the
activities of other subsidiary systems. It also plays a critical role in storing, coordinating and
updating information in the long-term memory. Age related decline in working memory is
mostly due to slowing down of the central executive component (Salthouse and Babcock
1991). Phonological loop is a temporary store for phonological information. Similarly,
visuospatial sketchpad is a temporary store for visual and spatial information. The function of
episodic buffer is to combine information from phonological loop, visuospatial sketchpad and
long-term memory.

These four important memory systems give a clearer understanding of prior experience in
the context of this study. Use of product interfaces involves both procedural (implicit, non-
declarative) knowledge for knowing how to do something, and semantic (explicit, declarative)
knowledge for understanding and interpreting a product’s interface features and functions.
Recent research on interaction design (Reddy et al. 2010, Blackler, Mahar, and Popovic
2010) also shows that, more than chronological age, domain-specific prior experience and
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central executive function is important for fast, intuitive and error-free use of product
interfaces.

4 Attention and ageing

A variety of behavioural inefficiencies are attributed to age-related changes in attention. In
general, attentional capacity is conceptualised as a limited supply of energy that supports
cognitive processing. The central executive is thought to play a key role in directing and
controlling attention (Baddeley 2002, Norman and Shallice 2000). ‘Attention’ is a term used
to describe a variety of cognitive functions, and is usually defined in literature by its various
functions. For example, ‘selective-attention’ is processing of one source of information at the
expense of another; ‘divided-attention’ is simultaneous processing of two or more sources of
information; ‘switching-attention’ is alternately processing one source then another; and
‘sustained-attention’ is maintaining a consistent focus on one source (McDowd and Shaw
2000). However, these descriptions of different functions of attention are used to organise
and present information in research literature. In reality, there are no clear boundaries
between various functions of attention, a complex cognitive task, at a time, may employs
more than one attentional function for its processing.

Age-related decline is most noticeable in selective-attention and divided-attention functions.
Selective-attention, the ability to attend selectively to relevant information and ignore
irrelevant information, is considered a prerequisite for extracting relevant information from
distracting or irrelevant detail (McDowd and Shaw 2000, Kramer and Madden 2008). Some
researchers argue that age-related decline in selective-attention is due to the inability of
older people to inhibit task irrelevant information (Hasher and Zacks 1988, Morrison 2005).
This inability to suppress irrelevant information is also known to affect divided-attention in
older adults.

Ageing shows one of the clearest declines in the ability of older people to divide their
attention between two sources of information, to attend to one source of information while
holding onto another, and to hold and respond to both the sources (Craik 1977, McDowd
and Craik 1988). For example, when driving a car, divided-attention ability involves scanning
the road for other vehicles and pedestrians and, at the same time, performing other
unrelated tasks such as taking directions from a global position satellite navigation system or
talking on a mobile phone. However, age-related decline in divided-attention is only apparent
when the task is complex, and it is not evident when performing automatic tasks (Kramer
and Madden 2008). For example, performing a familiar divided-attention task such as driving
a car and keeping it in the centre of the road while maintaining a set distance from other
vehicles on the road, is not affected by ageing. However, when this familiar task is changed
—as in a study conducted by Korteling (1994) where the polarity of the accelerator pedal was
reversed so that faster became up - the divided-attention deficit is more prominent in older
people. Interestingly, Korteling found that when the accelerator pedal polarity was reversed,
the older people had difficulty with steering the car rather than the accelerator pedal. It was
concluded that the complex task had overwhelmed cognitive resources, leaving little
capacity to deal with the second, less complex task. Some researchers argue that this deficit
in older people is a result of overall task complexity, rather than of divided attention per se
(McDowd and Craik 1988).
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5 Ageing and technology adoption

A common belief is that older people are unwilling or reluctant to use contemporary
technologies. Contrary to this assumption, available data suggests that older people are, in
general, open to the use of technology (Czaja and Lee 2007). However, they exhibit more
anxiety about their ability and confidence in using these systems successfully; this in turn,
hampers their adoption of new technologies (Marquié, Jourdan-Boddaert, and Huet 2002).

The usage of new technologies by the present generation of older people is low, especially
by those who are less educated and come from a lower income bracket (Tacken et al. 2005).
Tacken et al. (2005) also suggest that age-related cognitive decline is a major contributing
factor to the low use of technology by the older people. However, some researchers view
new technology adoption by older people from a different perspective, suggesting that the
low adoption and use of technology could be viewed more as the reaction of older people to
generational changes in technology rather than to age-related declines. Furthermore, the
way people handle current technology could be based on the kind of technology they were
exposed to during their formative years from age 10-25 years (Docampo Rama, Ridder, and
Bouma 2001). People who have experienced certain technology of consumer products in
their formative years show similar technology usage behaviour in their later life (Sackmann
and Weymann 1994). This group of people can be identified as belonging to a certain
‘technological generation’ (Docampo Rama, Ridder, and Bouma 2001, Lim 2009).

It is also observed that a digital divide exists for certain segments of the population, such as
those belonging to minorities, those who are older and those who are less educated (Czaja
et al. 2006). However, adoption of technology is a complex issue that cannot be explained
by just socio-economic factors, attitudinal approach, age and education alone. There are
other psychological factors, such as self-efficacy and technology anxiety that could influence
the attitude of an individual towards technology (Czaja et al. 2006).

6 Prior experience and ageing

Prior experience with technology is a strong predictor of performance for a variety of
computer-based tasks (Czaja et al. 2001); the more experience a user has with related
technology the faster they will learn to use new technology (Lewis, Langdon, and Clarkson
2008). Prior experience or familiarity is also the backbone of intuitive interaction (Blackler
2008, Hurtienne, Weber, and Blessing 2008, Blackler, Popovic, and Mahar 2010). Moreover,
literature on interaction design and usability stresses the need to design products based on
users’ experience, familiarity, and prior knowledge (Preece, Rogers, and Sharp 2002). Also,
interactions that exploit a user’s prior knowledge are significantly faster and are less prone to
errors (Langdon, Lewis, and Clarkson 2007, Lewis, Langdon, and Clarkson 2008, O’Brien
2010).

There are two facets to prior experience — exposure to technology and competence with
technology (Hurtienne, Horn, and Langdon 2010). Exposure to technology is a measure for
duration, intensity and diversity of technology use, and competence with technology is a
measure for skill and knowledge required to interacting with the product. The outcome of this
study suggests that a measure of competence with technology, compared to exposure,
might be more predictive of usability of a product in older adults.

A much more comprehensive study by O’Brien ( 2010) also supports Hurtienne et al. ‘s
(2010) finding. O’Brien ( 2010) investigated the role of prior experience in the use of
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technology in users of different ages and experience levels. Results show that prior
experience was often cited as the reason for successful use of technology. The most
common approach for resolving problems in technology use was to use a combination of
prior experience and the knowledge in the world (affordances). Older people also reported
more problems than younger people due to insufficient knowledge. Further, participants who
had reported higher relevant experience generally performed better. Interestingly, younger
participants performed better on all technologies compared with the high-tech older age
group. Although the younger group and the high-tech older group shared similar technology
experience, the age differences were still significant. Older group were also more variable in
their performance. In other words, older participants with higher technology prior exposure
performed much more slowly than younger participants with the same level of technology
prior exposure. Similarly, other studies found that, although prior experience with related
technology improved the performance of older adults, age-related differences in processing
speed and memory are still important factors that influence the usability of a product
(Blackler, Mahar, and Popovic 2010, Reddy et al. 2010, Czaja et al. 2001, Czaja and Sharit
1993).

All the literature reviewed here agrees that both domain-specific prior knowledge and
cognitive abilities are important for successful use of complex technological product
interfaces. However, depending on the sample size, age groups and measures used in a
particular study, there appears to be some variation in identifying the most influential factor
among prior knowledge, age or cognitive abilities. One of the reasons for these variations
could be that all three factors are interrelated.

Prior experience is acquired knowledge, and efficiency in acquiring new experiences is
based on existing knowledge. In other words, the greater the knowledge base of a person,
the easier it is for them to understand and integrate new knowledge. However, due to
generational effect, older people tend to have a low knowledge base for contemporary
technologies (Docampo Rama, Ridder, and Bouma 2001). Moreover, the knowledge thus
acquired, both explicit and implicit, is stored in the long-term memory. Use of prior
experiences involves procedural memory (implicit) to recollect the process needed to
accomplish a task, and semantic memory (explicit) to understand how a task needs to be
performed (Lim 2009). However, working memory facilitates both acquiring and using of
knowledge. Both procedural memory and working memory are affected by the process of
ageing. This could be one of the reasons why older people, although they are exposed to
relevant technologies, find it difficult to use new technological products intuitively.

In summary, age, cognitive abilities and generational (or cohort) effect are some of the
important factors that influence prior knowledge of older people. This prior knowledge, in turn,
affects the process of acquiring new knowledge. In other words, all of these factors - prior
knowledge, age, and cognitive ability - are interdependent.

7 Anxiety and cognitive performance

Many studies have shown that anxiety impairs cognitive functioning by reducing the amount
of resources available for task accomplishment (Eysenck and Calvo 1992, Eysenck et al.
2007, Eysenck and Derakshan 2011, Wetherell 2002). People in an anxious state worry
about threats to their current goal and try to develop effective strategies to reduce anxiety to
achieve the goal. These worrisome thoughts interfere with their attention to task-relevant
information, thus competing with cognitive resources available for task-related information
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processing activities (Eysenck et al. 2007, Eysenck and Calvo 1992). While this interference
of worrisome thoughts with the cognitive process results in the individual taking longer to
accomplish a task, it does not necessarily result in more errors (Darke 1988). A brief look at
basic theories of anxiety gives a better understanding of its impact on performance.

Conditions of anxiety and danger produce stressful circumstances that increase
physiological arousal. Razmjou (1996) defines arousal as ‘a hypothetical construct that
represents the level of central nervous system activity along a behavioural continuum
ranging from sleep to alertness’ (p. 530). An optimal level of arousal is needed to perform
any goal-oriented tasks successfully. Researchers have found that there is a strong
relationship between the arousal state and a person’s performance. The cornerstone of this
anxiety-performance research for many decades has been the inverted-U hypothesis. It
originated from a study by Yerkes and Dodson (1908), cited in Hardy and Parfitt (1991). The
study, of habit strength formation in mice under different conditions of punishment stimuli,
states that for any given task, optimal performance is achieved at some intermediate level of
arousal. In other words, performance is predicted to be poor at low levels of arousal, good at
moderate levels, and progressively worse as arousal increases beyond this optimal level.

However, the inverted-U hypothesis has been criticised by many for its lack of rigour in terms
of empirical support. Fazey and Hardy (1988) suggest that the inverted-U should not have a
symmetrical shape as it is usually presented. They suggest a ‘catastrophe model’ which
states that, when performers ‘go over the top’, performance appears to drop dramatically
rather than gradually. Once this happens, it is very difficult to achieve even a mediocre level
of performance (Hardy and Parfitt 1991).

Stress impacts both physiological and cognitive functioning of a person. People under stress
seem to be less capable of using working memory effectively (Wickens et al. 2004, Eysenck
et al. 2007). Almost all functions of working memory - processing, storing and rehearsing -
are affected by stressful conditions. However, long-term memory is relatively unaffected by
these conditions (Wickens et al. 2004). This causes a person under extreme stress to
access most available thoughts/actions and to linger on them due to the unavailability of the
information processing function of working memory. This could impact effective
accomplishment of tasks that involve the central executive, processing component of
working memory.

One of the dominant theories from recent research on effects of anxiety on cognitive
functions is Attentional Control Theory proposed by Eysenck, et al. (2007). Eysenck, et al.
(2007) suggests that anxiety interferes with the cognitive processing centre of the central
executive component (Baddeley 2007), more specifically, attentional control resources of the
working memory system (Eysenck and Derakshan 2011). According to Attentional Control
Theory, anxiety adversely effects the functioning efficiency of the goal-directed attentional
system and increases the influence of the stimulus-directed attentional system. The goal-
directed (top-down processing) attentional system is driven by expectation, prior experience,
knowledge and current goal, while the stimulus-driven (bottom-up processing) attentional
system is more influenced by unexpected, conspicuous stimuli (Corbetta and Shulman 2002).
In other words, anxiety increases the allocation of attentional resources to threat-related
stimuli at the expense of reduced focus on the current goal.

The core assumption of Atttentional Control Theory is that anxiety impairs processing
efficiency more than performance effectiveness (Eysenck et al. 2007). For example, in a
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typical usability study, response accuracy is a measure of performance effectiveness and
response time is a measure of processing efficiency. In effect, what this theory suggests is
that high-anxiety individuals, when compared with low-anxiety individuals, will likely take
more time to complete a task; however, they may not necessarily make more errors. In other
words, high anxious individuals, under stressful conditions, trade time for accuracy in
achieving their goal. They also use increased effort and working memory resources.

Overall, Attentional Control Theory makes various predictions of the effects of anxiety on the
goal-directed attentional system. Some of these effects are: a) reduced ability to inhibit
incorrect prepotent responses, b) increased susceptibility to distraction, ¢) impaired
performance of secondary tasks in dual-task situations, and d) impaired task-switching
performance. (Eysenck et al. 2007, 348). On the other hand, some have found that high trait
anxious individuals’ performance was comparable to, or even superior to that of low anxious
individuals (Hayes, MacLeod, and Hammond 2009). Eysenck, et al. (2007) suggests that
high anxious individuals perform by increasing effort and by using processing resources in a
manner that can overcome functional restrictions resulting from worrisome thoughts.
Moreover, Attentional Control Theory also contends that when the task is demanding and
task goals are clear, high anxious individuals exhibit a high level of motivation.

7.1 Older adults and anxiety

Older people can experience more anxiety when it comes to interacting with new
technologies (Czaja et al. 2006, Eisma et al. 2004). This may stem from an assumption that
it requires considerable effort to learn to use them (Eisma et al. 2003). Ageing also
diminishes attention capacity (Craik 1986), in particular, the ability to inhibit irrelevant
information (Hasher and Zacks 1988) and dual-task performance (Stawski, Sliwinski, and
Smyth 2006). An anxious state interferes with attentional resources available for task-
relevant processing activity (Eysenck et al. 2007). With age-related decline in attentional
resources, the compensatory mechanisms of using more effort and resources in highly
anxious individuals could result in substantial impairment in the performance of older adults.
Compounding this, research also suggests that higher anxiety in older adults results in
poorer performance on tasks that require divided attentional resources (Hogan 2003).

On the brighter side, greater anxiety in older adults does not seem to have a significant
effect on performance when it is measured as rate of errors in accomplishing a cognitive
task. However, older adults did take more time to complete the task compared with younger
ones (Delgoulet and Marquié 2002). On the other hand, this study involved participants from
only younger and middle age group of ages, 25 to 49 years.

8 Perceived self-efficacy

Self-efficacy can be defined as a judgement of ‘how well one can execute courses of action
required to deal with prospective situations’ (Bandura 1982, 122). In general, individuals
with high perceived self-efficacy are determined and show more effort across a broader
range of tasks than people with a lower level of self-efficacy. Bandura (1986) also suggests
that decreased levels of self-efficacy, resulting from low levels of exposure to related
stimulus, is also associated with higher levels of anxiety. In other words, self-efficacy beliefs
can be influenced and manipulated by many factors. People who are younger and better
educated or who have higher levels of crystallised and fluid intelligence have higher
computer self-efficacy and lower levels of computer anxiety. These people also tend to use
more types of technologies (Czaja et al. 2006).
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Computer self-efficacy is an important predictor of the general use of technology. People
with lower computer self-efficacy may be less likely to engage with technology in general
(Bandura, Freeman, and Lightsey 1999). The effects of computer self-efficacy are mediated
by computer anxiety, which, in turn, is linked to the breadth of computer experience.

However, some researchers found no significant relationship between experience and
computer anxiety (Mahar, Henderson, and Deane 1997, Bozionelos 2001, Wilfong 2006).
Mahar et al. feel that the relationship between computer anxiety and computer experience is
much more complex than there simply being a general reduction in anxiety with experience.
Furthermore, the research of Bozionelos (2001) and Wilfong (2006) suggests that more than
computer experience, low perceived self-efficacy has a significant relationship to computer
anxiety.

9 Discussion

Age-related declines in cognitive and sensory-motor function occur slowly and at varying
intensities from individual to individual. In other words, compared to the younger population,
variability in older adults is significantly larger (Fisk 2004, Zajicek 2001). Central executive
function, a component of working memory, is most affected by the process of ageing
(Backman, Small, and Wahlin 2001). Central executive also facilities the acquisition and use
of new knowledge; age-related decline in this function not only slows down the acquisition of
new knowledge, but also slows the use of existing knowledge on demand (Czaja et al. 2006).
This could be one of the reasons why some older adults, even with high domain-specific
prior knowledge, find it difficult to use contemporary technological products intuitively.

People with low technology self-efficacy exhibit higher levels of technology anxiety and may
be less likely to engage with technology in general. This, in turn, may result in low domain-
specific technology prior experience. Thus, technology self-efficacy is mediated by
technology anxiety; which in turn, is linked to prior experience (Bandura, Freeman, and
Lightsey 1999, Czaja et al. 2006).

In short, the literature identified complex interrelationships between the use of technological
products in older people and domain-specific prior experience, age, cognitive aspects of
ageing, and technology self-efficacy.

Figure 1 illustrates this relationship: Domain-specific prior knowledge is the key to intuitive
interaction; age-related cognitive decline slows down the acquisitions of new experiences,
resulting in older people having low prior experience with contemporary technologies; low
prior experience with contemporary technologies, in turn, could result in low perceived
technology self-efficacy; low technology self-efficacy could result in technology anxiety; and
anxiety could interfere with intuitive use.
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Figure 1: Interrelationships from the literature review

The above framework explains different issues one encounters when researching or
designing for older people. Such as:

How to design an intuitive to use product: Design for intuitive use basically involves two
steps: 1) to understand domain-specific prior experience and competence of the user; and 2)
to design interfaces that reflect this prior experience. (other influencer- cognitive capability)

Ageing and diversity: Normal process of ageing slows down acquiring new knowledge. A
significant factor for diversity associated with ageing. (other influencer- technology self-
efficacy)

Bad design and how it contributes to the problem: Inability to use a product due to bad
design in a critical situation can contribute to technology anxiety. Which can result in low
technology self-efficacy and reluctance to use and learn new technology. Thus, low
technology prior-experience, more diversity, etc.

In conclusion, we hope this framework will help other researchers and designers to address
ageing issues in a comprehensive fashion. Most importantly, provide a foundation for people
who are just stepping into this area. Finally, this is still in development we hope to develop it
further to increase its granularity to capture more mediator factors.
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APHASIA PATIENTS are difficult to correctly express general physiological or
psychological needs in spoken language, and non-verbal communication method can be
more assist when communicating with aphasia patients. Using pictograms to
communicate can improve the effectiveness of communication. This study uses five basic
needs vocabulary words in the process of medical care: hunger, sleepless, too cold / too
hot, thirst and defecation / urination. 30 designers understood the vocabulary and
mapped the corresponding images, a total of 150 images were obtained, and then 150
images were discussed by the focus group method to obtain the most suitable image as
a reference for further communication pictogram design. The research results are as
follows: 1. The five needs include the physical responses caused by physiological
changes, including the facial expressions and behavioural expressions. Therefore, the
subjects showed the correlation between physiological needs and body and behaviours
according to their own experience. 2. In the process of constructing pictorial
communication system, pictograms are highly related to the living environment and
connectable objects, and the concrete objects associated with the basic needs can be
used to express the corresponding needs. 3. Two of the needs are not single demand,
and the subjects would choose to express only one of them. 4. The constitution forms of
language and graphics share similar properties. The process of constructing basic needs
pictograms coding for needs is the embodiment of the common experience of the graphic
designers, it is the concentrated reflection of the designer's psychological reflection and
the direct expression of empathy for the person or objects in reality, using metaphor and
simile. The results showed that the images of some needs were easily confused with
symptoms. The framework of pictogram coding for basic needs is mainly decomposed
into the human body, body parts, environmental objects, and need state, these parts can
produce a more accurate understanding of the pictograms.

Keywords: aphasia patient; non-verbal communication; doctor-patient
communication; basic needs; pictogram communication
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1 Introduction

Compared with normal people, aphasia patients need more time for basic communication
and family activities. Because patients cannot communicate with others successfully and
effectively, therefore, their interpersonal relationships and social life are obviously hindered,
which also affects the patients’ self-esteem and leads to anxiety, depression, anger,
frustration and autism. In the aspect of communication in caring process, patients often fail
to express their basic needs correctly. Relevant studies have shown that non-verbal
communication methods, such as gestures, expressions, actions, pictures and photos, can
be used to assist patients with abnormal oral communication ability (Gathay General
Hospital Rehabilitation Section Language Therapy Group, Ramsberger, 1994). In the field of
special education, the symbol-based auxiliary communication alternative system (AAC) is
better than text-based and can communicate effectively (Ruppar, 2017). As a basic element
of auxiliary communication, graphics present diversified forms in the process of language
therapy (Stewart & Riedel, 2016), well-designed graphic images have better learning effect
(GrolRe, Jungmann, & Drechsler, 2015). In addition, pictogram can provide effective
information for communication when patients have limited knowledge or cannot speak
normally under special conditions. Pictogram can improve the understanding ability in
communication process, but corresponding communication standard and systematic
evaluation system for ensuring the effect of different groups using pictogram are absent (Kim,
Nakamura, & Zeng-Treitler, 2009). Although pictograms can provide information in the
communication process effectively, there is no effective solution in the establishment and
verification process(Kim et al., 2012). In the process of medical communication, the form of
information transmission is highly correlated with the model (Kessels, 2003); visual
expressive behaviour is a direct simulation of real-life behaviour (Feng & O’ Halloran, 2012).
The combination of pictograms and language can effectively facilitate the communication
between doctors and patients; pictograms are especially useful for patients with low literacy.
Cultural relevance plays a very important role in the process of understanding. Even small
differences in pictograms will affect the degree of understanding of the pictograms of the
viewers (Houts, Doak, Doak, & Loscalzo, 2006).

The construction of basic need pictograms is mainly applied to patients who have normal
cognitive ability but cannot perform normal language communication. These patients include:
(1)The pharynx and larynx cannot be used for vocalization due to an emergency. (2)Some
patients with limited literacy. (3)Pictograms are needed in special education communication
training. This study combines medical communication, visual communication design and
other fields, converts the words that convey basic needs of non-verbal communication
patients into pictograms, in order to construct the visual symbol system through semantic
analysis of visual symbols.

This study is a preliminary survey and will be jointly studied with the National Cheng Kung
University Hospital Douliu Branch in the future. In the pre-study research, it was found that
currently limited to PinYin Board during clinical application in the communication between
doctors and patients. This is inconvenient for the application of low-level literacy, no sign
language basis or limbs can't move, The researchers also observed some language
treatments for autism children, the picture system is basically used from language therapist.
Of course, this study is exploratory, in order to solve the problem of using symbols to
communicate in special medical environment through the designer's thinking.
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2 Literature review

2.1 Definition and application of non-verbal communication

Nearly two-thirds of social interpersonal communication is non-verbal communication (Brook.
& Servatka., 2016); in clinical communication, a large amount of information is transmitted
through non-verbal behaviours (Blanch-Hartigan, Ruben, Hall, & Schmid Mast, 2018). Non-
verbal communication is conducted through facial expressions, body language and gestures.
These non-verbal communications can enhance and enrich the content of oral language
(Brook & Servatka, 2016). Pictograms play an important role in non-verbal communication,
but the use and understanding of pictograms is the most difficult part of the study; so far,
there is no validated standard for construction and readability of visual symbols, therefore,
errors and obstacles are easy to occur in the process of non-verbal communication using
pictograms(Hwang et al., 2005). The construction of auxiliary communication tools needs to
meet personal needs and relevant preferences, which can enhance non-verbal speakers'
dependence on auxiliary communication tools, and play a role in long-term

use (Tsai, 2013) . Communication tools developed when patients are unable to express
themselves normally are an important part of the communication process to facilitate the
exchange of information.

2.2 Communication of basic needs and presentation methods

When patients cannot express their basic physiological needs correctly, they need to use
other communication methods instead of oral communication. Patients show different states
of basic needs in different ages and environments (Wu, 2012); Maslow believes that when
certain needs are threatened, they will again become incentive conditions, and the process
of constantly meeting the needs will present the best condition for patients (Noltemeyer,
Bush, Patton, & Bergen, 2012). In the research process of doctor-patient communication, the
principle of nursing or medicine is patient-centered, but in fact, patients are in a passive role
in the communication process; information interaction should be achieved in patient-
centered communication (Ishikawa, Hashimoto, & Kiuchi, 2013). Although this point of view
is consistent with the human-centered design (HCD) concept in design, however, the
information exchange is usually unequal between doctors and patients. Patients cannot
express personal needs, doctors rely on experience to judge patients, may produce
communication bias, equal communication under special circumstances is difficult to achieve.
The study on the needs of patients undergoing pneumonectomy includes the physiological
needs and psychological needs (Ordufia Beuzon, Vicente Bardén, Martinez Gago, & Plaza
Mayor, 2009). Basic needs are different in the medical environment; according to Maslow's
early need-hierarchy theory, in order to promote patients in special medical environment,
patients’ stakeholders play an important role at each stage (Karnatovskaia, Gajic, Bienvenu,
Stevenson, & Needham, 2015). Maslow's basic needs theory presents an inverted triangle
state in special medical environment, in which patients' physiological needs are in the most

important stage (Figure 1).
Self-actualized \ ﬁ% Physiological

Respect&esteem Safety
Love and belonging - Love and belonging
Safety Respect&esteem

/ Aﬁ Physiological Self-actualized

Figure 1. Maslow's early need - hierarchy theory structural changes between doctors and patients’ relationship
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Assistive communication tools can increase the interaction time and skills in communication
process, but there is room for improvement for assistive communication tools( Sun, Hsueh,
& Wu, 2013). Pictogram is the most important element in visual communication; about
pictogram, what we need to pay most attention to is its constituent signs; each element of
the pictogram directly constitutes the final interpretation of the symbolic meaning. The
process of symbol construction includes many kinds of pictures, such as line drawing, photo
and other cartoon pictures. Saussure's semiotics theory not only had an influence in the field
of linguistics, but was also involved other fields. He believed that "symbols are part of social
life". Language is a sequence and symbols are carriers of ideology (Cobley, 2006b). Roland
Barthes believed that symbols were a system and its formation was determined by
motivation (Cobley, 2006a). In the process of using vision as a hint, there should be a clear
goal: to be able to get the corresponding information by looking at the picture, and the visual
presentation should be presented in a way as clear as possible (Peregrin, 2010). As the
connection between items and mental images in communication, the process of symbol
construction plays an important role in denotative meaning. At the same time, we should
also analyse the context of symbol use.

2.3 Theory of symbolic construction

Assistive communication tools can increase the interaction time and skills in communication
process, but there is room for improvement for assistive communication tools (Mei-Ling Sun,
Ming-Li Hsueh, & Wu, 2013). Pictogram is the most important element in visual
communication; about pictogram, what we need to pay most attention to is its constituent
signs; each element of the pictogram directly constitutes the final interpretation of the
symbolic meaning. The process of symbol construction includes many kinds of pictures,
such as line drawing, photo and other cartoon pictures. In Aristotle's view, in the linguistic
scene the order is item— psychological experience— language— written words. However,
Derrida believed that the relationship between things and psychological images gave rise to
the classical concepts of "signifier" and "signified" in semiotics (Daylight, 2012). Saussure's
semiotics theory not only had an influence in the field of linguistics, but was also involved
other fields. He believed that "symbols are part of social life". Language is a sequence and
symbols are carriers of ideology (Cobley, 2006b). Roland Barthes believed that symbols
were a system and its formation was determined by motivation(Cobley, 2006a). In the
process of using vision as a hint, there should be a clear goal: to be able to get the
corresponding information by looking at the picture, and the visual presentation should be
presented in a way as clear as possible (Peregrin, 2010). As the connection between items
and mental images in communication, the process of symbol construction plays an important
role in denotative meaning. At the same time, we should also analyze the context of symbol
use.

3 Research methods

Understanding of pictograms decreases over time as they are tested; complex meaning is
susceptible to the process of long-term memory. Pictograms are better at conveying
information than complex text messages, but require simple and clear instructions (Houts.,
Witmer., Egeth., Loscalzo., & Zabora., 2001). In the process of pictogram construction, there
should be a clear method to evaluate whether the pictogram is compatible with the
corresponding words.
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During the investigation process of this study, we screened five basic needs in the demand
study of patients with tracheotomy ( Huang et al., 2008). The five basic needs of non-verbal
communication patients in the process of seeking medical treatment were hunger, sleepless,
too cold / too hot, thirst, defecation/urination. Based on their own experience or relevant
reference materials, 30 college students with visual communication design background were
asked to hand-drew these five basic needs into pictograms that could express these needs.
Each need corresponded to one pictogram. There was no limit on drawing time and tools,
but the students were not allowed to discuss with each other. At the end of the survey, the
researchers collected all 150 pictograms, scanned them, saved them into JPG files and
numbered them. 30 pictograms of each need were arranged on the same A4 page.

We then invited six designers with communication design background to participate in focus-
group-method, and told them about anonymous recordings before participation. Thirty
pictograms of each need were printed on A4 size papers and distributed to the participants.
Participants were given 20 minutes to select the most suitable pictogram for conveying the
need, and to describe the reasons for their choice. At the same time, the researchers gave
them guidance and obtained the designer's ideas and process of symbol construction by
listening to the speeches of six participants. Finally, the participants chose the image that
best fits the need among all the images and propose suggestions for modification. After the
study, the researchers then sorted through the transcripts word by word and analyzed the
conversations.

Symbol structure analysis is adapted in the analysis and disassembly of symbol elements.
The following steps are used for image analysis: symbolic meaning— signifier (symbol
plotting)— pictographic symbol composition— symbol understanding. After the symbols
drawing, 150 symbols are analyzed and the number of the components of the pictogram
symbols is counted. Analyze why designers use this element, discuss the position of this
element on each symbol, summarize common elements, analyze the constitution rules of the
basic structure of pictogram, classify different symbols and analyze the results of difference
and commonness.

4 Results and discussions

Doctor-patient communication is a verification process circulating among the required words,
symbols, pictograms and symbolic meanings, so as to determine whether symbols can meet
the users' psychological needs and understanding level in the construction process.

4.1 Results and analysis of graphical symbols of needs
A total of 150 images are obtained based on the five needs, and the analysis results based
on the commonality and difference of image codes are as follows (Table 1):

1. The five needs include the physical responses caused by physiological changes, as well
as the facial expressions and behavioural expressions. Therefore, the experimental subjects
would show the correlation between physiological needs and body and behaviours according
to their own experience. The images emphasize on “body” parts, most of which are head,
limbs and trunk, followed by the body parts based on different needs. For instance, the
subjects would lay emphasis on the belly, stomach and other parts for “Hunger”; the head,
dark circles and wide-eyed facial expressions for “sleepless”; opening mouth and protruding
tongue for “thirst”.
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Table 1 Graphical symbols of needs and the statistic of numbers

Basic needs

Hand draw pictograms

The number of symbols

Hunger

Head, limbs and trunk (23)
Belly part (20)

Hungry symbols (16)
Facial expressions (8)
Gastric organ (4)

Food (2)

Sleepless

Head, limbs and trunk (27)
Facial expressions (24)
Sleep Symbols (9)

Pillow (6)

Moon (5)

Quilt (3>

Clock (3)

Animal (1)

Too cold / too hot

Head, limbs and trunk (17)
hot and cold Symbols (14)
Facial expressions (14)
Partition comparison (13)
Water droplets (8)
Snowflakes (4)

Sun (4)

Thermometer (2)

Snowman (1)

Thirst

Head, limbs and trunk (18)
Facial expressions (18)
Water bottle (15)

Tongue (12)

Water droplets (7)

Thirsty symbols (4)

Plant (1)

Defecation / urination

Head, limbs and trunk (15)
Excreta shape (15)

On the toilet (14)

Partition comparison (7)
Physiological organ (7)
Closestool & squatting closet (6)
Water droplets (4)

Toilet sign (2)
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2. In the process of construction, communication symbols are highly related to the living
environment and connectable objects, and the concrete objects associated with the needs
can be used to express the corresponding needs. For example, “Hunger” can be expressed
by food, and “sleepless” can be expressed by the symbols highly related to the objects
around the sleeping environment (such as pillow, bed, alarm clock) and night environment,
such as the moon and etc. The concrete objects of cold (snowflake, water drop) and heat
(sun, flame) can be used to express “too cold / too hot”, the water drop, drinks and water
cups, etc. for “thirst”, and the shape of urine and feces, etc. for “defecation / urination”.

3. Two of the needs are not single demand, and the experimental subjects would choose to
express only one of them. For example, when the experimental subjects drew “too cold / too
hot” and “defecation / urination”, the motion of only one of them would be expressed.

4. The constitution forms of language and graphics share similar properties. For example,
“too cold / too hot” and “defecation / urination” are two similar concepts divided by slanting
lines. Based on the morphology of words, the experimental subjects would determine the

expression forms of graphic symbols according to the text forms given.

4.2 Graphical symbols in line with the needs and the suggestions for modifications
Six professional designers made understanding and discussion according to the 30 images
of each need, and the results showed that the images of some needs were easily confused
with symptoms, for instance, hungry and stomach-ache were two different concepts, but if
the subjects just pointed to the parts of body, it would be difficult to distinguish the both due
to the same position, so it was necessary to use other clues to link this meaning. The
situation of demand, the expression of surrounding objects, and the use of similes and
metaphors could reflect the meaning of words about needs. The appearance and structural
rationality of images, as well as the accuracy of meaning expression is also the focus among
experts.

The results of discussion by focus groups are shown in Table 2:

Table 2 The results of discussion by focus groups and the suggestions for modifications

Basic needs The results of discussion by focus groups Final symbols
Selected 16, 18. 18. 19, 23. 27 18
symbols 7~

Hungry can be reflected through facial (Os/
expressions, but the concept of hungry s T
and pain is not clear, and some of the ("
Symbolic graphic expr_’gssions are like stomach
H ) . pain. In addition, the structure of the
unger interpretation

graph affects the degree of
comprehension, and the elements of the
onomatopoeia should be placed during
the drawing process.

Elements should be added to the details
of the characters, and the face should be
added with depressions.

The suggestions
for modifications

Selected 1, 27. 16. 15. 15. 26 15
symbols
Sleepless The facial expression can reflect the ‘@%\@
Symbolic state of being unable to sleep well, but it
interpretation is easy to be confused with the word L{Q\
"have a late night." Part of the eye drew
7
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eye bags, thatis easy to be choosen.
Adding the sun or moon should be
added to the surrounding environment
can express time .

The suggestions
for modifications

The shape of the characters should look
good. The facial expressions of other
symbols should have time and eye bags,
dark circles and other elements.

Too cold / too
hot

Selected 6. 19. 19. 19, 19, 27

symbols
The draw of body symbols cannot reflect
the vocabulary of temperature for the first
time. It is convenient to draw the

. thermometer symbols to express the

Symbolic . : X

; : meanings. It is not desirable to use too

interpretation

exaggerated symbols in the choice of
graphics. Generally, snowflake is used to
indicate cold, and flame is used to
indicate hot.

The suggestions
for modifications

Cold should add a snowflake symbol, the
facial expressions should be express
cold, the expression of body symbols
should be accurate, the painting is too
scribbled, and the hot part should be
sweating.

Thirst

Selected 1, 3. 12, 15, 19, 29
symbols
Symbols should have facial expressions,
thirst without water’s symbols felt
stronger, tongues sticking out like want
drinking water, some symbols do not feel
Symbolic thirsty, and designers think of the
interpretation concept of console oneself with false

hopes. the facial expression of symbols
is easy to be Choice, the professioner
curious about the environment in which
symbols are needed.

The suggestions
for modifications

Tongue drawing needs to be
exaggerated.

Defecation /
urination

Selected 2. 3. 3. 21, 21, 21

symbols
It is not appropriate to use the excrement
as a symbol directly. The privacy
behaviour is not fit for using in
pictograms performance too clear . It is

; considered that the toilet symbol in the

Symbolic .

; . hospital represents want to go to the

interpretation

toilet, but the situation of using the
pictograms are not well understood. In
addition, gender factors should be
considered in the process of using this
pictogram.

The suggestions
for modifications

There is no need to make the excrement
too obvious.
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5 Conclusion

In this study, the basic needs of aphasia patients were illustrated to show the feasibility and
effectiveness of assisted communication. Pictograms combined with language can
effectively assist communication between doctors and patients (Barros et al., 2014). Graphic
representation was more illustrative than text in the medical process, and the use of graphic
representation could assist the communication among doctors, carers and patients. The
users could not only understand the text but also help recall (Zeng-Treitler et al., 2008), and
the communication with others could be achieved through non-verbal communication.

The process of graphic coding for needs is the embodiment of the common experience of
the graphic designers, and the direct expression of real people or things, using metaphor
and simile. In the process of cognition, metaphor as the mapping of real objects is the
connection between two objects, which is the core of thinking (Neuman & Nave, 2009). In
the whole construction process of need coding, the designers emphasized on the concept of
demander, especially that most graphics were reflected in demander’s body and expression
state. The process of pictorial code construction was similar to that of language construction
(Feng & O’ Halloran, 2012), Although the subjects presented different styles in the process
of sketching, the emotional behavior of visual performance was a direct simulation of the
behavior in real life when the words about needs were converted into pictorial expressions
(Feng & O’ Halloran, 2012).

The framework of graphic coding of needs is mainly decomposed into the human body, body
parts, environmental objects, and need state, in which the first three belong to concrete
symbols, which have direct reference objects in life (Figure 2). When interpreting the body or
emotions, humans will naturally use metaphors in the context of the environment. Metaphor
is a direct mapping of living environment, cultural patterns, behaviours and values(Pritzker,
2003). The abstract symbols can also be used to express the need state, for instance, a
radial line is used to represent the gurgling sound of hunger.

Head
~| The human body |— Limbs
Trunk

+

Facial expressions

p Representational symbol < Body parts |—» Body parts and organs

+
Goods
Metaphor  |< | Environmental objects —> Commaodity
Objects
\ Abstract symbol Need state Physiological state
Mental state

Figure 2 The pictograms' framework of the basic needs
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Guo, Qing?®; Kang, Sunghyunb*

a Eargo, San Jose, California, USA
Graphic Design, lowa State University, Ames, lowa, USA
* shrkang@iastate.edu

Current smartphone manufacturers share similar icon styles, which is a materialized drawing
with filtered details. A well-designed and well-formatted icon can make the interaction quicker
and easier. However, complex information can become confusing and may appear muddy at
smaller sizes. With regards to different simplicity levels and styles, this study examines at
what point viewers have trouble recognizing smartphone icons. Twenty-five icons focusing on
five primary functions of the smartphone were generated for this study. This experiment was
divided into two phases: 1) a study to identify the most recognizable icons, and 2) a study to
test recognizability with simplified icons that were designed based on the findings from the
phase 1 study. Data was collected from a total of 1,305 online survey participants. This study
found that simplified icons with minimal elements did not decrease their recognizability when
the form included visual cues for meaning recognition. When the visual cues did not represent
the meaning, viewers misinterpreted the meaning of the icons

Keywords: Icon Recognition, Visual Cue, Icon Style, Smartphone

1 Introduction

Icons are not a product of modern society, instead, they are one of the oldest communication
forms that can be traced back to ancient ages. Before having languages to communicate,
ancient people began to express themselves through facial expressions, postures, and
gestures (Horton, 1994). As shown by cave paintings that were found by modern
archaeologists, ancient people used simple pictorial images to represent objects from nature
to record, mark, and communicate. For example, they drew abstract cows to record how
many cows they owned or to mark ownership. In the modern written Chinese language, we
can still see the original objects in some characters. Also, drawing on the ancestry of the
icon is Semantography. Semantography, also known as Blissymbolics, as designed by
Charles Bliss, is defined as an ideographic writing system including “several hundred basic
symbols, each representing a concept, which can be composed together to generate new
symbols that represent new and more complex concepts” (http://www.blissymbolics.org/).

Current icons represent modern society, globalization, or even a high technology world.
Understanding an icon is based on viewer interpretation. Icons can be seen everywhere, no
matter if they are offline or online, or physical or digital interfaces. Icons are commonly seen
where visual information is needed to be provided in order for viewers to grasp the main
content easily and quickly. Common examples of this are road signs, computer screens, and
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machine control panels. Summing up information visually and graphically, icons provide
relatively higher readability than text and even make text unnecessary in some situations
(Mertz, 2012) . This is especially true for those people who are illiterate in certain languages
(Horton, 1994) . Apart from higher readability compared to text; icons save space. What's
more, the fewer details an icon carries, the less space is needed to display this icon clearly
(Torralba, 2009) . With complex icons, it is difficult to see and recognize small details when
the icons are at a reduced size compared to a larger size. What's more, complex details can
become confusing and may appear muddy at a smaller scale (iOS human interface design
guidelines, 2015).

In the rapidly growing smartphone industry, some mobile phone brands gradually grew to
occupy most of the market—Samsung, Apple and Lenovo share around half of the market
worldwide. Even though these smart phones were produced by these three different
manufacturers, the existing icons on their interfaces look similar in terms of design style and
icon appearance. Every smartphone brand’s icons seem alike. The current icon situation is
that they share a similar style—a materialized drawing with filtered features. Apple tends to
use flat, solid colored geometrics; Samsung and Lenovo are more likely have 3-dimentional
elements in order to be relatively more realistic.

Seeing means grasping the essentials. By only one glance, people can tell the rectangularity
of a building, the roundness of a ball, the curve of hair, et cetera. One of the most
outstanding features of visual stimuli is their shapes. We can see two kinds of shapes: one is
a physical shape and the other one is a conceptual shape (Arnheim, 1974) . Physical shape
is picked out by the physical boundary—edges, sides, and outline; perceptual shape comes
from the interaction among objects—shadow, gestalt, etc. Decoding is technically a process
of connecting the icon with existing knowledge of the physical boundary in order to
determine what it is. When a viewer encounters an icon, he or she will try to determine the
known concepts that are associated with this visual perception. If there are no matched pairs,
this icon will be decomposed into simpler graphics for matching familiar simpler concepts
until the viewer can determine the meaning of this icon by combining all of the separated
subparts’ meanings together. Therefore, we can regard decoding as assigning a verbal
concept to a visual perception. When we look at an icon, what we see comes from our
memories instead of only from our eyes (Horton, 1994) . What we have already seen affects
the way we see now and, in the future, because we tend to ‘see’ what we have already
known.

According to the Oxford Dictionary, simplicity is defined as "the quality of being easy to
understand or do." But simple never means minimal (Colborne, 2011) . Simplicity in this
paper is defined as the minimal elements that enable the icon to be recognized with the
given meaning. If an icon is a simple shape, viewers can focus only on the most essential
characters. Therefore, the process of getting information will be quick and direct.

This study had three goals: to investigate at what level of simplicity icons can maintain their
ability as a visual cue; to seek whether different guidelines can be formed for designers to
design more abstract and simplified but still recognizable icons; determine recognition in
different icon styles. Two research questions were generated to seek the answers: at what
point can viewers recognize icons on smartphone interfaces, regarding different levels of
simplicity and design style; and how do viewers’ recognition abilities vary due to
demographic information such as age, gender, and educational background?
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2 Research Methods and Procedures

Because we see the world in a common way, pictorially representing existing natural objects
is a shortcut to showing an object shared by senders and receivers. One study run by
Rungtai Lin (Lin, 1994) shows that the highly recognized icons always have strong ties with
an existing object. “Skeuomorphism” as a design principle also indicates that: design cues
should be taken from the physical world. The design aiming to recall the existing world
makes visual elements more familiar to viewers (Cho, et al, 2015). Another study found that
participants tended to associate physical objects with the meaning of the icon (Sengupta, et
al, 2015 CHI). According to Horton (1994), icons can be classified into five levels of realism:
photograph, drawing, caricature, outline, and silhouette. A photograph is the most detailed
and realistic level while the silhouette is the most simplistic and abstracted. Twenty-five
icons were developed based on Horton's classification with objects and graphical elements.
Figure 1 shows each icon design with five different levels of simplification and styles
designed for the Phase 1 study. Instead of photographic icons, form reduction icons were
added to investigate the simplified form with visual cues base on Horton’s icon classification.
Five most frequently used icons of the smartphone such as Phone Call, Message, Email,
Camera, and Browser were selected to examine recognition. In the icon development
process, icons from Apple, Samsung, and Lenovo were studied as a reference.
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Figure 1. Twenty-five Icons with five different styles and simplicity levels for the Phase 1 study.

In the row shows drawing, caricature, outline, silhouette, and form reduction style respectively and in the column
shows a phone call, message, email, camera, browser respectively.

,/’

Apple’s iPhone Human Interface Guidelines claim that a target size of 44 x 44 pixels is the
minimum. (https://developer.apple.com). The icons’ actual size appearing in the surveys was
88 x 88 pixels (twice as big as the standard icon size) because a study run by Ankrum, D.R.
(1999) showed that the comfortable eye-to-computer distance is at least 25 inches, which is
twice as far as the eye-to-phone distance (12 inches).
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After receiving Institutional Review Board approval, the online surveys were conducted to
better comprehend icon recognition at a large university in the USA. The study was divided
into two phases and participants’ information was collected from all surveys. In the Phase 1
survey, each of the icon’s five styles were shown, and participants were asked to choose all
of the icons they could recognize with the given meaning. For example, “Select icon(s) that
indicate(s) 'Phone call'. Please check all that apply (Multiple Answer).” The purpose of this
survey is to find out participants’ recognition of given icons and meaning. From the results of
the Phase 1 survey, two sets of the five most recognizable icons and the simplest
recognizable icons were selected for Phase 2. After the Phase 1 study, form-reduction-style
icons were created as shown in Figure 2 to increase the recognition for the second phase

study.
, ))) \

Figure 2. Modified form-reduction-style icons for the Phase 2 study shown as a phone call, message, email,
camera, browser respectively.

In the Phase 2 survey, each set of the five icons were presented to the separate participant
groups. Each participant was asked to identify the function of the icon and to scale their
confidence level in the six-level Likert scale from minus 3 to plus 3. The scale was labeled
with “strongly not confident,” “not confident,” “somewhat not confident,” “somewhat
confident,” “confident,” and “strongly confident.” Each participant took only one survey and
there was no overlap with participants across the surveys. Also, the order of the simplicity
level was randomly arranged in all of the studies. The purpose of this survey was to identify
the participant’s understanding of each icon’s function and their confidence level in their
choice.

” ”

The data was downloaded from Qualtrics into IBM Statistical Package for the Social
Sciences (SPSS) . All data were analyzed in SPSS. One-way analysis of variance (ANOVA)
tests were conducted to examine significant effects. A significance level of p < .05 was used
for all ANOVA analyses.

3 Results and Findings

3.1 Phase1

In Phase 1, 528 students completed the survey. Among all participants, 510 of the
participants’ data were analyzed with valid answers. Group 1 was composed of 54.7%
female and 45.3% male students. The age distribution of the participants ranged from 18 to
64 years old. About 75% of participants were from 18 to 24 years old, 22% were 25 to 34
years old, and 4% were older than 35 years old. Regarding backgrounds, 35.3% of
participants were graduate students, 62% were undergraduate students, and 2.5% had high
school or lower educational backgrounds. Of the 510 participants, 88.4 % were native
speakers of English, and 11.6% were non-native English speakers. About 31% of
participants used Samsung phones, 49% of participants used Apple phones, and 20% of
participants used other phone brands.
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Table 1 shows the results of the Phase 1 survey. In four out of the five questions in Phase 1,
the outline-style icons were relatively more recognizable for participants than other icon
styles. The recognition rate for the Message, Email, and Browser style icons was especially
strong at over 80% for the outline-style. Even though the most recognizable style for the
Camera icon was drawing, the recognition rate of the outline-style icon was still more than
50%. Therefore, it can be inferred that the outline-style icons were the most recognizable of
the five icon styles. Even though the form-reduction-style icons were extremely simplified
icons, they were still recognizable according to the results. The “Phone Call” icon was
recognizable for 22% of participants, the “Message” icon’s recognition rate was 29%, the
“Email” icon was recognizable for 37% of participants, and the recognition rates for the
“Camera” and “Browser” icons were 13% and 8% respectively. Additionally, it is worth
mentioning that silhouette-style icons likely had lower recognition rates than that of other
style icons except the Phone Call and Message icons.

Table 1. Twenty-five Icons Recognition Study

Drawing Caricature | Outline Silhouette | Form Reduction
Phone Call 46% 36% 53% 49% 22%
Message 50% 34% 86% 72% 29%
Email 32% 66% 88% 7% 37%
Camera 89% 69% 51% 9% 13%
Browser 60% 66% 80% 1% 8%

3.2 Phase 2

Because the purpose of the study is to find the breaking point of simplicity at which viewers
begin to feel lost or lose the ability to recognize icons, five outline-style and form reduction
style icons were selected for the Phase 2 study. As mentioned in the methods and
procedures, form reduction style icons (Figure 2) were revised for better recognition. Each
set of icons was used in an online survey.

For the outline style icon survey, a total of 415 students participated and 409 participants’
data were valid for analysis. Of the students participating, 56 percent were female and 44%
were male and the age distribution of the subjects ranged from 18 to 54 years: Ninety-one
percent of them were from 18 to 24 years old, 7 % of participants were from 25 to 34 years
old, and the percentages of both 35 to 44 years old and 45 to 54 years old were one percent.
Eighty-six percent of participants were undergraduate students, nine percent of them were
graduate students, and five percent of participants had high school or lower educational
backgrounds. Ninety-five percent of participants were native speakers of English and five
percent were not native speakers. Twenty-eight percent of participants used Samsung
phones, 57% of participants used Apple phones, and 15% of participants used other phone
brands.

Table 2 shows the icon recognition rate and confidence level of the outline style icons.
Among the outline style icons, the “Phone Call” icon recognition is the lowest with 15.4%
correct answers. The mean value of participants’ confidence level was minus 0.1057, which
means that participants tended to be “somewhat not confident” with their answers when they
guessed the function of the “Phone Call” icon. Most participants recognized the “Phone Call”
icon as speaker, voice, volume, and so on. The wave image beside the phone affected the
recognition even though it is a small and secondary element. This result also shows that
participants did not recognize the association of the smartphone shape with a phone call.
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The “Browser” icon’s correct recognition rate was about 87%, and the mean value of
participants’ confidence level was at around 1.5. This indicates that when participants
guessed the meaning of the “Browser” icon, participants’ confidence level was between
“somewhat confident” and “confident.” The recognition rate for three icons, “Message,”
“Email,” and “Camera,” was higher than 90%, and participants’ confidence level mean values
were all around 2, which stands for feeling “confident.” What's more, the “Camera” icon
enjoyed the highest correct recognition rate (98%), and the mean value of participants’
confidence level (2.1275) was between “confident” and “strongly confident.”

Table 2. Recognition of the Outline Style Icon and Confidence Level

Phone Call | Message Email Camera Browser
Recognition 15.4% 97.1% 91.2% 98% 86.8%
Confidence Level -.1057 1.6201 1.8382 2.1275 1.4755

For the form reduction survey (Figure 2), 394 students participated in the study and 386
participants’ data were valid for the analysis. Participants were composed of 52.6% female
and 47.4% male students. The age distribution of the participants ranged from 18 to 74
years old: 90.7% of participants were from 18 to 24 years old, 7.5% were 25 to 34 years old,
and less than 2% were older than 35 years old. About 12% reported themselves as graduate
students and 87% of participants reported themselves as undergraduate students. Of the
386 participants, 93% were native speakers of English and seven percent of participants
were non-English native speakers. Also 26.4% participants used Samsung phones, 57.5%
used Apple phones, and 16% used other phone brands.

Table 3 shows the icon recognition rate and confidence level of the form reduction style
icons. The “Phone Call” icon in this study was still not recognizable enough: only six percent
of participants identified it correctly. Thirty-two percent of participants recognized it as “Wi-Fi”
and 26.7% of participants identified it as “Voice” because of the sound waves. About 60% of
participants recognized the “Phone Call” icon as “Wi-Fi” or “Voice,” and their confidence level
was between “Somewhat Confident” and “Confident.” The “Message” icon was recognizable
for most of the participants (96.6%), followed by the “Browser” icon with a correct recognition
rate of 88.9%. Both the “Email” and “Camera” icons had correct recognition rates of around
81%.

Table 3. Recognition of the Form Reduction Style Icon and Confidence Level

Phone Call | Message Email Camera Browser
Recognition 6.2% 96.6% 80.8% 81.1% 88.9%
Confidence Level 1.3187 2.0440 1.2617 1.3010 1.3005

3.3 Demographic Information and Icon Recognition

The one-way ANOVA test was used for examining whether there were any significant
differences between the means of two or more independent groups (Howell, 2002) . To
examine the study question: how demographic backgrounds influenced icon recognition,
one-way between-group ANOVA tests were conducted using data from the Phase 2 study in
SPSS. One-Way between-group ANOVA tests were conducted with the correctness of icon
recognition as a dependent variable with age, gender, educational background, language,
and use of phone brand as independent variables. Results were interpreted using a
significance level of p <.05 to test the effects.
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Educational background matched with age groups; the group of ages 18 to 24 matched with
undergraduate students and the group of ages 25 to 34 matched with graduate students.
Ages between 18 to 24 recognized the outline style “Browser” icons better than ages
between 25 to 34. Data indicates that age group significantly affected the results with
significant p value: .001 for the “Browser” icon. However, in general, age was not a factor in
recognizing the two sets of icons.

The statistical results calculated by SPSS showed there was a significant relationship
(p=0.001= .05) between icon recognition correctness and age, in terms of “Browser” icon
recognition. More specifically, when seeing this icon, younger participants had a higher
mean icon recognition correctness (0: wrong, 1: correct) at around 0.9, while older
participants had a mean icon recognition correctness of less than 0.7, which indicates that
this outline-style “Browser” icon assisted younger participants recognition better than for
older participants. Also, different age ranges significantly affected icon recognition of the
form reduction “Camera” icon with a p = 0.000 < 0.05. Again, younger participants also
maintained a higher ability (mean=0.9) to recognize thisicon correctly than older participants
(mean=0.7).

Gender was an interesting factor in the two sets of icons. Females recognized the outlined
style Email icons better than males with a significant p value of 0.038, while males
recognized the form reduction style Message icon better than females with a significant p
value of 0.029.

Language could be an important factor in the recognition of icons with somewhat abstracted
forms. The maijority of English speakers’ icon recognition was higher than non-native English
speakers, mainly in the form reduction style Camera and Browser icons with a significant p
value of .053 and .011 respectively.

There was a notable phenomenon surrounding icon recognition correctness of both “Email”
icons in the outline and form reduction styles with regards to the participants currently-used
phone brand. The ANOVA results indicated that Samsung users were significantly less likely
to guess the meaning of the “Email” and “Message” icons correctly than users of other
phone brands in outline style icons and the “Camera” icon in the form reduction style with a
significant p-value of .061, 000, and .020 respectively.

In addition, the icon recognition correctness had a significant relationship with how confident
participants felt with their answers. Participants were more confident recognizing the icon
correctly or incorrectly, especially with the “Email” icon (p=0.31), “Camera” icon (p=0.000),
and “Browser” icon (p=0.000) . In the form reduction icon study, with the exception of the
“Phone Call” icon, the other four icons’ recognition correctness had significant relationships
with participants’ confidence levels: all the p values of these four icons were 0.000.

4 Discussion and Conclusion

Materialized drawing with filtered features works as an icon style when shared by different
phone manufacturers. Complex details can become confusing at smaller sizes (iOS Human
Interface Design Guidelines, 2015), and icons with uncombined or simple visual elements
are easily recognized without unnecessary visual elements that could distract viewers
(Colborne, 2011) . This study examined at what point of simplicity viewers stop recognizing or
feel lost in recognizing smartphone interface icons.
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From the results of survey Phase 1, outline-style icons were identified as the most
recognizable for a majority of the participants among five different style icons. The
silhouette-style icons generally had the lowest recognition rate among participants because
the objects shown in those icons did not have distinct shapes that would help participants
interpret their function correctly. The form-reduction-style icons were still recognizable for
participants, even though the visual elements in those icons were extremely simplified by
removing the profile and showing only one feature of each object.

From the results of Phase 2, recognition of the form-reduction-style icons was similar to that
of its corresponding outline-style icon. According to Peirce’s semiotics model, the object
shown in an icon signified the meaning and guided the viewers’ interpretation (Peirce,1931).

This study found that a simplified form with the necessary visual cues for the objects in the
icons did not decrease recognition dramatically. However, when the object does not signify
the meaning such as the “Phone Call” icon in this study, viewers will misinterpret the
meaning of the icons. When icons and symbols became conventional, it would be difficult to
change the meaning even though the element is secondary. When we look at an icon or
object, what we see comes from our existing knowledge instead of only from our eyes
(Horton, 1994,) . Some icons’ recognition was influenced by age, gender, language, or use of
phone brand as seen from the results of the Phase 2 study. It seems that familiarity, as part
of existing knowledge, played a role in icon recognition.

The recognition of the “Phone Call” icons in both the outlined and form reduction styles was
low. The low recognition could be explained by Rungtai Lin: Icon recognition confusion falls
into three types: (1) “Visual similarity (shape feature)”, (2) “Conceptual similarity (image
feature)”, and (3) “Visual and conceptual similarity (function feature)”. For the outline-style
“Phone Call” icon, the low recognition could be caused by visual and conceptual similarity,
since “Voice” and “Speaker” versus “Phone Call” yielded the same image at first glance, and
they all shared similar functions. For the form-reduction-style “Phone Call” icon, its shape
feature had visual similarity with “Wi-Fi” or “Volume” icons (Lin, 1994) .

The results of this study suggest several practical applications for interface icon design: Use
silhouette as the style of an icon only if the object shown in this icon has a distinguishable
profile shape. The results of this survey were consistent and supported the literature review
that icons with the silhouette-style need to have a distinguishable profile (Horton, 1994) . If
the object shown in an icon is not familiar to viewers, even though the object is shown with
enough details, the icon could be recognized with a different meaning.

To create widely acceptable icons, icon recognition tests with diverse user groups will be
necessary because when viewers see an icon, the decoding process includes connecting to
their existing knowledge and experiences. The absence of participants with more diverse
backgrounds was a limitation of this study. This study was completed with students from a
Midwest university in the US. Since students in one university cannot represent the students
at other universities, and students cannot represent people at different age ranges, the
results cannot be used for a broader population. Also, color was not included in this study
and color could be an element for icon recognition. The results and limitations of this study
suggested several directions for future research. Most immediately, future research should
take participants’ emotional reactions into consideration. For example, future research could
examine people with different personal backgrounds and how their preferences differ,
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especially regarding icon styles including color, simplicity, and other design elements. Also,
in a future study, the participants could be recruited from a broader population.
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Bearing in mind the population growth, Design follows economy’s pace by choosing
multifunctional solutions. However, this reality challenges the usefulness of products, making
us question the extent to what all functions are perceptible and feasible in a positive manner.
Moreover, by a functional design, one expects an intuitive use advocated by the concept of
affordance, which in practice translates unconscious actions into well-designed aspects.
When referring to a multifunctional design, where different contexts coexist, many items must
be clearly communicated. Throughout this paper we try to establish a relationship between
the concept of affordance and multifunctional design, having as an argument the development
of furniture that enhances sports practice, and so fulfils a twofold functionality. The conceptual
definition of affordance is exposed first, by using examples of design that validate its
relevance, and then tackles the hybrid design in an analytical setting. The discussion stands
for affordance as a concept able to measure the hybridity of a product through its latent
functions, which established by the user's unconscious interaction, contribute to the
multifunctionality of the objects. It is also understood that affordance serves as a generative
element in product design, by translating it into more concrete purposes.

Keywords: Design, Affordance, Multifunctionality, Fitness furniture

1 Introduction
“Good design always explains itself naturally, without the need of an instruction manual,
without provoking the phrase 'What's that for?"” (Moggridge, 2014).

According to a United Nations report, by 2050, cities will have an increase of population of
66% leading housing space to reduce (Thagersen, 2017), making sure design will save
space and the selection of multifunctional solutions where one appliance serves several
purposes. Conscious of this need, and making it coexist in two different contexts, it was
proposed in academic context, by a furniture company, the development of home furniture
that simultaneously enhances the practice of sports. Nevertheless if, in one hand, the
multifunctional design proves advantageous in the face of current needs, on the other hand,
the hybridity creates doubt in the perception of its practical utilities. It is thus questioned,
whether a multifunctional object positively fulfils all the functions, and communicates them in
a clear way. One way to accomplish that would be by making the design as simple and
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intuitive as possible, so that the user won’t think about the diverse functions and can enjoy it
in the most natural way (Thagersen, 2017).

The concept of Affordance is deeply rooted with the instinctiveness of an interaction in the
Design field. By being focused on the user, it describes how products communicate with
people through its shape and usefulness (Norman, 1988). This idea is present in our daily
life from user’s interaction with products in a dynamic and almost unconscious way. The
individual doesn’t need to recognize the product’s presence or being aware of its utility in
detail but rather that he/she intuitively enjoys its possibilities (Gibson, 1986). Design must
provide noticeable Affordances, so that the user can easily understand the functionality of
objects, following physical, cognitive and sensorial principles (Hartson, 2000). Furniture
design focused on multifunctionality might find, in the concept of affordance, a tool to identify
new purposes (Broch, 2010). This way, the concept might change a multifunctional product
by suggesting other interaction possibilities and simultaneously be used as an ideation
concept in design (Broch, 2010).

This paper endorses the relevance of a hybrid design through functional issues by
suggesting Affordance as a qualitative measure for multifunctionality. This approach is
enlightened through several perspectives of different authors about the concept that are
subsequently challenged with multifunctional design. The ultimate point of this report is
focused on the viability of fitness furniture as a concept.

2 The Affordance Concept

Initially introduced by the psychologist James Gibson (1986), and later recovered by Donald
Norman (1988) the concept of Affordance “explains the connection between users’ tasks and
products’ physical characteristics” (You, 2007), being essentially an intuitive interaction. This
said, the functionality of objects by revealing the possibilities of use through their formal
characteristics. However, affordances don’t promote the action, they only make it possible
and endorse its readiness (Reed, 1996 You & Chen, 2017). The potential uses for an object
are massive and belong to it, the user only subconsciously perceives the actions the object
“affords”. Conversely the Affordance concept is still not clear, there are - real affordances -
those that exist in the object in their physical form - and the perceived affordances (or
signifiers) the clues or hints that transmit a possible action (Norman, 1988).

"The development of the concept of affordance in design practice has not yet matured, and
the differentiation between affordance and signifier seems unclear" (Hsiao-chen You). It is
understood: For Gibson (1977), affordances need not be perceived or even known. They
exist independently of the user's perception or the existence of signals (Rizzo, 2006). In
contrast, Norman (2008) argues for perceived affordances, stating that "the perceivable part
of an affordance is a signifier" (Donald Norman, 2008). These, when intentionally designed
in a product, provide clues and indications for the different possibilities of use (Donald
Norman, 2008). In this way, "the difference is in the user's consciousness, clearly present in
the Significant, and desirably not present in Affordance" (Borges, 2015); "In Affordance,
action is transmitted from unconscious knowledge, and the result may be unexpected;
contrary to the clarity of conscious communication implied in Norman's discourse "(Borges,
2015). In short, the Signifiers exhibit no control over the interpretation of the user, whereas in
Affordance perception is achieved by manipulating the physical properties of the artifacts
(Hsiao-chen You).

51



In practice, the concept arises "for designers to guide behaviours indirectly" (Sasaki, 2007),
for which it is necessary for the designer to know the reality of using the product and to verify
the different actions imposed by the user. Naoto Fukasawa believes that the user shouldn’t
think when is operating a certain product, and so he proposes the Without Thought concept
from which he stresses the transformation of “unintended actions into visible things” (Ding,
Cheng, Li, Xiong & Zhang, 2019). Fukasawa adopts the behavioural dimension to explore
functional aspects of the objects “with the goal of designing what we can use without
thinking” (Parsons, 2009 apud Author, 2015). The designer considers spontaneous
behavioural human actions and transports these ideas into new products describing the
method as “designing the unconscious”. Products' never say 'to be used like that', at most,
they offer subtle guidance to the fact that 'This use is also possible” (Sasaki, 2007). In The
Umbrella (Figure 01) - the user acts intuitively by placing the bags in the concavity like a
suitable space is provided to complete the action (Xu, 2013). “The idea seems to lie between
the universes of invitation and permission, inviting to act in a certain way and allowing

action” (Author, 2015).

Figure 01 - The Umbrella, Naoto Fukasawa (Fukasawa, 2014)

The “fallen tree in the forest allows you to seat” (Fukasawa,2007) is also an invite to do so.
The image was translated by Jurgen Bey (figure 02) and Naoto Fukasawa (2007) (fig.03).
This way, ironically the context involves comfort so the action might happen. The “Treetrunk
Bench”, the added back chair makes the trunk an improved piece of furniture, but in the
“Swedese Log” cleanness contributes to an immediate recognition of purpose. Both, inviting
for an unconscious interaction with the user.

Figure 02 - Treetrunk Bench, Jurgen Bey (Bey, 1999) Figure 03 - Swedese Log, Naoto Fukasawa
(Fukasawa, 2006)

3 Affordance and Multifunctional Design

The concept of Affordance refers to the perceived and real properties of objects (Norman,
1988). So, what happens when we manage products with multifunctionalities? How do we
perceive the different goals of interaction? Can a product be considered multifunctional
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beyond its apparent affordance? A multifunctional object must communicate effectively its
potentiality. However, in the face of a possible conflict of functions, and against what Dieter
Rams defines as honesty, design should not "manipulate the consumer with promises that
cannot be fulfilled" (Lovell, Ive, & Kemp, 2011), it shouldn’t indicate functions that aren’t
achievable.

Multifunctional design is only relevant when the user perceives the many different uses and
can take advantages from them (Broch, 2010). A product can be considered multifunctional

if it meets the demands that the user places on it and is only justified when all of them are
necessary for the normal execution of the task for which the product is intended (Hashemian,
2005 apud Broch, 2010). The first approach would be, therefore, to make all the attributes
relevant in the interaction. However, multifunctional design should be defined as well by the
ability to respond to the objects several meanings. So, the concept of affordance acts over

all the objects potentialities, its amplified purposes without a change of its physical shape.

We can assume there are latent affordances that the user unconsciously evidence. Other
functions might be presented in the object involving the interaction with the user (Broch,
2010). Likewise, Jane Fulton Suri (2005), explores the product potentials when facing the
real use — a railing with a square section, for example, invites you to land a packet of milk, as
well as a pencil offers the possibility of attaching your hair (fig.04). The concept of
“Thoughtless acts?” claims that a product might be different from the goal it was designed for
— and there is no control for all the variables (Author, 2015).

Figure 04 - Thoughtless Acts? Jane Fulton Suri (Suri, 2005)

“Stacking books on a chair is a way to use this chair” (Hara, 2007) and use this same chair
as a step or to land clothes are equal possibilities of use. “Gestures might be the accurate
affordance, truthfully working for and revealing a multitude of functions of an object beyond
its main goal” (Borges, 2008). Given these possibilities, Morelato Design (2018) conceived
two multifunctional pieces based on a chair (figure 05-06): the first can be used as a ladder
and the second as a hanger, thus providing means for actions to be possible. However, this
is still metamorphosis, where it demands a change in the configuration and so it doesn’t
reveal an immediate purpose.
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Figure 05 - Scala Zer_o Chair, Morelato Figure 06 - Metamorfosi Chair, Pietro
(Morelato Design, 1998) Barcaccia (Morelato Design, 2014)

4 Fitness Furniture, a case study

Fitness and household might overlap in the same object if in an adequate manner. The
effectiveness of objects’ communication stands in the understanding of what and how their
morphological features really communicate their functions. “(...) understanding how and
what they communicate their functions for which they were designed for” (Volli, 2007 apud
Laburua, 2017).

Affordances, are conveyed by physical attributes and their distinctiveness on shape and
materials as well as their different purposes (Broch, 2010). Albert Au and Glory Tam (2018),
in “The Habit”, clearly show through a “V” shape and material, enunciating the fitness goal.
In addition, it is still possible to use the user memory, taking ownership of objects with which,
they are familiar and / or serving the same functions, encouraging their recognition. This
approach to the concept of affordance, conveys meaning using metaphors, for example
another form of relating the product to that field (Hsiao-chen You).

Figure 07 - The Habit, Albert Au e Glory Tam (Au and Tam, 2018)

Departing from the proposed briefing by a Portuguese furniture company - the aim was to
reach new concepts towards different publics and lifestyles. Challenged by this method and
its practical application, an analysis of the projects under development was made. In order to
gather information, a questionnaire was prepared to the respective designers as well as to
the coordinator of the project, in a total of 14 interviewees. From the recorded data, literally
transcribed and qualitatively analysed (Ritchie, J. and J. Lewis 2003). - It was readily
noticeable the existence of different perspectives before the assumption defended
throughout this paper - Will the designer have a conscious concern with affordances when
considering the different purposes while is creating and developing the product? Although
projects make use of the concept of affordance to their supplementary function, they don’t
assume it exclusively in its main shape, they do so by distinguishing parts and materials.
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Figure 08 - Multifunctional stool, focused on the Figure 09 - Stool/coffee table with a
practice of attentiveness activities such as Yoga, movable bar that allows the practice of
Pilates and Meditation (Author et al, 2017) several exercises (Author et al, 2017)

\\\'

Figure 10 - Bench or table with a interior lining Figure 11 - Sideboard with hanger and
that works like a rug to do some exercises, elastic bands for practicing low intensity
such as sit-ups (Author et al, 2017) exercises (Author et al, 2017)

During the process of designing the products, the majority were not concerned with the
concept of affordance. However, they revealed adjacent concerns, that is, although they
haven’t done it consciously, by instilling concerns regarding dimensions, ergonomics and
distinction of the parties they tried to enable an easiest perception of the functions a
consequent and immediate interaction. However, while 57% of respondents said there was
concern about these issues, only one respondent mentioned that were "made full-scale
prototypes” and tested with sports practitioners for hands-on validation. Moreover, as stated,
in all the examples the function home furniture is the most evident, whereas the fitness
character demands previous explanation. Sometime after the project, it was asked whether
the products communicate their purposes in a clear way and only 35% of the answers was
affirmative, while the all the others mentioned the main function as being home furniture.
One mentioned (figure 08-11) "It is a simple shape that could be used as a side table. It
doesn’t induce you to do other activities"

This way, the fithess character offered by several elements demands explanation in advance.
Necessary actions are required to enjoy the fithess features of each product, which doesn’t
contribute to a direct interaction with both purposes. In contrast, the elements from the mat

to the rubbers “deconstruct and differentiate the link between home furniture and fitness”.
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In short, as stated by the coordinator of the project, "Any of the products contains elements
with standardized shapes that can subliminally convey their function. (...) It is easily
understandable that we have parts that allow us to sit and others just to store contents and
they quickly express the information of what they serve for. However, as far as fitness is
concerned, that’s not so obvious”. Since the interaction between user-object occurs
unconsciously and that many of the functions attributed by the user weren’t previously
designed by the designer - the products under study may offer other possibilities of use in
addition to their main purposes; however, as stated by one of the interviewees, - “several
hypothesis may "only be possible through user-interaction tests".

5 Conclusion

The appropriate Affordance denotes the possibilities of action of a product. It can be
translated into the intrinsically behavioural relationship between user and object, and the
expectable interaction only happens when its purposes are immediately perceptible. Thus,
when referring to a multifunctional context, where a conflict played by the different means is
possible, affordances must be communicated in a clear way so the user can intuitively enjoy
all functions without significant changes in the product.

Based on this assumption and reflecting on the contribution of the concept of affordance to
the development of fitness furniture, it is determined that the morphological characteristics of
an object, when representing its functional meaning, must translate in a perceptible way all
the possibilities of action, either through shape or materials. Thus, its application is aimed to
increase the possibilities of using the furniture in a fithess aim, hoping that it responds
primarily to its function as furniture and when exposed to a sport context allows the actions
imposed by the user. However, given the natural use of objects a range of action options are
not controllable by the design, a multifunctional object must communicate the purposes for
which it has been designed in an inviting way, that is, should invite the user to the several
tasks that it makes possible. Moreover, affordance may work as an impetus for interaction
and not as a use instruction.

Considering the cases under study, the coexistence of different contexts in a single object,
creates a barrier related to spontaneous interaction, since it requires a careful perception of
all their possibilities. The results highlight one of the functions, as opposed to the need for
previous explanation of the other options - as mentioned by the interviewees; In this case,
the furniture purpose prevails over fitness for an easier perception. Furthermore, while in
practice affordances are ideally generated during project development through observation
and knowledge of potential users, it is in a final phase that these are effectively tested and
validated through prototyping and usability testing, revealing other options of use in
particular for designers who after a distance can identify numerous possibilities.

In short, this paper discusses how roles can be determined by an unconscious interaction.
As such, it is determined that multifunctionality may not be defined by the number of tangible
purposes, but rather by the actions that an object enables independently of the main role for
which it was designed. Affordability, if properly designed, can show the multiple uses of a
piece of furniture and promote multifunctional use. In this way, this hybridity is instituted by
affordance and not by the inherent role of the object. Lastly, this paper seeks as well for a

56



concordant approach to fitness furniture and following the same it is expected a practical
application of the concepts here advocated.
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An Art Program to Maintain and Improve Swallowing

Function Focusing on Respiratory Rehabilitation

- Practice and Evaluation of Physical and Mental Functions of a
Program to Encourage Continuous Efforts -

Yoshioka, Kiyomi

Meisei University, Tokyo, Japan

Focusing on respiratory rehabilitation for maintaining and improving swallowing function, we
have developed a program that involves production of an artwork with smiling face icons into
which breath is blown. As a result, a significant difference in the average scores on a face
rating scale before and after the art program indicated a mood improvement effect. This
shows that the program using smiling face icons has beneficial psychological effects on
seniors requiring primary nursing care. Sustaining patients' motivation to perform simple and
repetitive exercises is an issue to be addressed in conducting rehabilitation aimed at the
recovery of physical functions. The rehabilitation session consisted of strongly blowing into a
doll 10 times in a row, and the subjects went through one such session per day for 30 days.
The results of the MWST, RSST, and MPT tests conducted after completion of the
rehabilitation sequence showed that their swallowing function remained in as good condition
as before the sequence. As the participants completed the full 30-day sequence of respiratory
rehabilitation sessions it indicates the program using artworks created by participants is
effective for sustaining rehabilitation on a long-term basis.

Keywords: Art Program; Swallowing Function; Respiratory Rehabilitation

1 Introduction

Japan’s population is aging rapidly, with people aged 65 or over exceeding 27% of the total
population in 2016. Among these, the number of those who have been certified as requiring
nursing care or support under Japan's nursing care insurance system exceeded 6,292,000
individuals as of the end of January 2017, which corresponds to roughly 18% of the elderly
population, and represents a roughly 1.43-fold increase from 4,410,000 at the end of April
2007 [The Cabinet Office, 2017]. Against this backdrop, the number of nursing homes for
seniors requiring primary nursing care was 9,726, and the number of service recipients was
577,000, as of 2017 [The Ministry of Health, Labour and Welfare, 2017], with still greater
demand expected in the future.

While origami, painting, and handicrafts are being implemented as part of recreational
activities at nursing homes, the quantitative effects of these creative activities on cognitive
and physical functions have not been elucidated. Previous studies have investigated the
mood of inpatients in palliative care wards and pediatric medical facilities, and have
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confirmed there is a beneficial psychological effect on participants' moods when art
programs called ‘Active Art’ involving tactile motion are implemented [Yoshioka, K., 2013,
Yoshioka, K. et al., 2015, and Yoshioka, K., 2015]. The workshop program with ‘Active Art’ in
palliative care , intended to encourage art creation movement through the use of colors that
draw the eye, and textures with an appealing feel to the hand, was developed. Evaluations
of patient’s mood were made before and after the program, and patients behavior were
observed. Patient mood after the program was confirmed to have improved significantly in
comparison with before the program. Patient interviews conducted after the program
indicated that program was evaluated highly in the categories of ‘fun’, ‘satisfaction’ and
‘refreshing’ (Fig. 1).

Figure 1. Active Art’ program in palliative care

On the other hand, in the ‘Active Art’ program in pediatric medical facilities, the participants
created a nurse call button of clay and use their completed works to simulated
communication with the nurse. Since the participants’ works had eyes and a mouth similar to
creatures, they were encouraged to maintain eye contact and converse with their works. In
this workshop, we analysed ratings of the participants’ psychological and physiological
measurement, and behavior observation. The participants’ mood improved after the program
in comparison with that before the program. The blood pressure of participants showing no
mood change before and after the program declined, and these participants were suggested
to relax (Fig. 2).

Figure 2. Active Art’ program in pediatric medical facilities

Among the main causes of death in Japan, the mortality rate of pneumonia is increasing,
with pneumonia replacing cerebrovascular disease in third place from 2011. Roughly 70% of
patients with pneumonia are elderly people aged 75 or over, and more than 70% of these
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have aspiration pneumonia [The Ministry of Health, Labour and Welfare, Sept. 2016]. While
the main approaches to preventing aspiration pneumonia are oral care and diet, one study
has reported that training using sport blowguns is an effective rehabilitation method for
maintaining and improving the swallowing function [Kawashima, T. et al., 2010]; and another
study suggests that the oral and respiratory muscle functions are improved by continuing
expiratory muscle strength training for eight weeks [Ito, N. and Watanabe, S., 2017].

Focusing on respiratory rehabilitation for maintaining and improving the swallowing function,
we have developed a program that involves production of an artwork into which breath is
blown (patent pending). The present study evaluates the results of implementing the
program with elderly people who need long-term care at one nursing home. We investigated
the practicability of art creation by elderly people whose cognitive capability has declined,
and evaluated the psychological effect of implementing the program. Further, we
investigated the possibility of sustained respiratory rehabilitation using the artworks they
produced, and the resultant effects on their swallowing function.

2 Implementation and psychological effects of the developed art program

2.1 Description of the program
An art program involving the creation of a matryoshka-style doll into which breath is blown,
was implemented with elderly requiring long-term care, as described below.

The materials for the artwork included a matryoshka-shaped base model made of corrugated
cardboard packed with newspaper (Fig. 3), handmade Japanese paper in various colors,
and face parts. To enable the participants to create their artwork according to their capability,
the author prepared different options corresponding to different levels of ability (such as
choosing desired Japanese paper pieces, tearing them into smaller pieces, and pasting
these onto the model; or choosing desired pre-torn Japanese paper pieces and pasting
these onto the model), to encourage their active participation in the artwork creation (Fig. 4).
Previous studies on "smiling face icons" noted a psychological effect of mood improvement
through the arrangement and drawing of a smiling face icon composed of simple eye and
mouth shapes [Yoshioka, K., 2017]. On the basis of such studies, the author allowed
participants in this study select their favorite face parts (hair, eyes, and cheeks), paste the
selected parts onto the model, and draw a mouth to create a smiling face. Each participant
was also asked to give a name to their doll, so that he or she could feel an attachment to the
completed artwork.

The completed artworks were then used for respiratory rehabilitation to maintain and
improve the participant’s swallowing function. To encourage a continued relationship
between the participants and their artworks, a sensor that responds to exhalation (sound and
pressure) and a module that generates an electronic beep in conjunction with the sensor
were installed in the center of each model (Fig. 5). The sensor responds when a person
puffs into the doll through a straw inserted in a tube hole on the front side of the doll.
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Figure 3. A base model used in the art program

Figure 4. Material options prepared for different levels of ability

Figure 5. Sensors installed inside the models (patent pending)

2.2 Implementation of the program

The art program (Fig. 6) was implemented with 12 nursing home residents (two males and
ten females) with levels of Japanese nursing care requirements from Level 2 to 4, and
psychological assessments were carried out before and after the program, using a face
rating scale (Wong-Baker FACES Pain Rating Scale, Fig. 7). Face rating scales are used to
assess pain in childhood cancer treatment. For the assessments, the participants were
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asked to look at the face scale and point to the face which best represented their mood at
that time. As they provide a simple scale for evaluating moods through the selection of
specific facial expressions, in this study they were utilized for the psychological assessment
of elderly people whose cognitive capability has declined.

To develop a respiratory rehabilitation program for maintaining and improving the swallowing
function, a preliminary experiment was conducted after completion of the art program, for ten
days (performed on alternate days for each participant). In the experiment, the participants
placed their own artworks in front of them during tea breaks, and blew into them, while their
relational behavior with the artwork was observed by care staff.

Figure 6. Artworks created in the art program
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Figure 7. Wong-Baker FACES Pain Rating Scale [Wong DL, Baker CM., 1988]

2.3 Results
Of the twelve participants (hereafter labelled A to L) assessed, using the face rating scale,

before and after completion of the art program which took approximately one hour, eight
showed an improved mood after the program, four showed no change in mood, and none
showed a worsened mood (Fig. 8). Two of the four participants whose mood did not change
registered the top-scoring mood both before and after the program. In comparing average
scores on the face rating scale, statistical processing was conducted on the assumption that
the distances between the facial expressions are all equal. A variance analysis involving one
factor and two levels showed a significant difference (p < .005) between before and after the
program (Fig. 9), confirming the observed mood improvement. This indicates that
psychological assessment using the face rating scale is also applicable to elderly people
with reduced cognitive capability.
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With regard to the continued relationship with the completed artworks, ten of the participants
were observed blowing into their completed artworks, while the other two participants were
not subject to observation because of overnight absence or other reasons. More than half of
the ten observed participants remembered creating their artwork, looked at the artwork
affectionately, called its name, studied its expression, and/or willingly went to the location
where the artwork was placed. A follow-up survey conducted six months after completion of
the art program showed that among the ten participants above, three were displaying their
artworks at home, and six were displaying them in their nursing facility rooms. One was
observed cherishing her artwork by displaying it in her room, next to a picture of a deceased
family member (Fig. 10).

Among other things, members of the care staff who observed the participants said in an
interview: "They treated the dolls like their own children as the level of cognition improved,
and this was all the more effective," and "They showed a stronger attachment to the dolls
because they had themselves created them."

% X before the program
26 K—K
8o Qafter the program
BS X
4 X
3 X & &
2 X O X
1-0 o080 & OO0 00
O T T T T T T T T T T T
A B C D E F G H | J K L

Figure 8. Comparison of scores on the face rating scale before and after the art program
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Figure 9. Comparison of average scores on the face rating scale before and after the art program
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(a) (b)

Figure 10. Examples of treatment of artworks six months after completion of the art program, suggesting affection
and respect; the artwork is displayed (a) next to the picture of a deceased family member, (b) as part of a
Buddhist altar

2.4 Discussion

The significant difference in the average scores on the face rating scale before and after the
art program indicates a mood improvement effect from the program. This shows that the
program using smiling face icons has beneficial psychological effects on elderly requiring
primary nursing care.

In the present study’s program, participants were offered different options for their choice of
materials, enabling them to create artworks according to their capability. The program also
incorporated design-based elements to encourage active participation in their artwork’s
production, such as selecting facial parts (hair, eyes, and cheeks), drawing a mouth, and
giving names to their artwork. The fact that all the participants were able to complete their
artworks within about an hour indicates that the program was successful in encouraging
creative activity in elderly people with reduced cognitive capability.

A continued relationship between the participants and their artworks was confirmed by the
fact that all ten observed participants blew into their artworks. Further, they remembered
creating the artwork, looked at it with affection, called its name, studied its expression,
and/or willingly went to the location where the artwork was placed, all of which indicate
attachment to their own artwork. These results suggest that creating a continued relationship
between the program participants and their artwork can enhance their motivation for
respiratory rehabilitation, which is beneficial in maintaining or improving their swallowing
function.
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3 Implementation of rehabilitation using artwork

Sustaining patients' motivation to perform simple and repetitive exercises is an issue to be
addressed in conducting rehabilitation aimed at the recovery of physical functions. The
results of the investigation described in Section 2 show that it may be possible to encourage
elderly people with reduced cognitive capability to perform respiratory rehabilitation in a
sustained manner, using artworks they have created. Below, the study investigates the
possibility of such sustained exercise and the resultant effect on the swallowing function.

3.1 Structure of the respiratory rehabilitation

Two of the participants in the art program were selected for further study, given their physical
condition and cognitive capability. They were both female, and corresponded to | and L in
Fig. 6, with a level of nursing care requirement of 2 or 3, and with non-reduced swallowing
function. Each rehabilitation session consisted of strongly blowing into their doll 10 times in a
row, and the two subjects went through one such session per day for 30 days. Immediately
before the first session, and after the last session, the subjects’ swallowing function was
investigated using the modified water swallow test (MWST), the repetitive saliva swallowing
test (RSST), and the maximum phonation time (MPT) test. The details of these tests are as
follows.

® Modified water swallow test (MWST)

Each subject takes 3 ml of water into his or her mouth and swallows it for investigation
of swallowing provocation, coughing, or respiratory change. The test result is
determined by selecting from the following five items.

(1) Not swallowed (coughing and/or respiratory distress)
(2) Swallowed (respiratory distress)

(3) Swallowed (sound respiration; coughing and/or wet hoarseness [characterized by a
phlegmy gurgling sound])

(4) Swallowed (sound respiration, no coughing)
(5) In addition to (4), two or more swallows are achieved in 30 sec.
® Repetitive saliva swallowing test (RSST)

This test records the number of repetitive saliva swallows achieved in 30 sec. The test
result is normal if the number is three or more, and abnormal if the number is two or less.

® Maximum phonation time (MPT) test

Here the subject is requested to say "Aaah" as long as possible with one breath, and
the longest time among three trials is recorded.

A running record of the rehabilitation exercises conducted over the 30 days was maintained
by pasting a sticker on a sheet after the completion of each session, resulting in a series of
bouquet images when the 30-day sequence was completed (Fig. 11).
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Before the rehabilitation exercises

After the rehabilitation exercises for 30 days
Figure 11. Sheet for continuous recording of respiratory rehabilitation exercises

(A sticker is pasted on the sheet after completing each session, and a bouquet image is completed after each 10
sessions.)

3.2 Results

The results of investigating the swallowing function are shown in Table 1. The modified
water swallow test (MWST) on participants | and L resulted in a score of 5, both before and
after the rehabilitation sequence, indicating that a good condition was maintained, with
sound respiration, no coughing, and two or more repetitive swallows in 30 sec. In the
repetitive saliva swallowing test (RSST), the subjects were able to swallow saliva three times
in 30 sec both before and after the rehabilitation sequence, indicating that they remained in
good condition with no decline in the swallowing function. The results of the maximum
phonation time (MPT) test exhibited slight variation before and after the rehabilitation
sequence, with participants | and L showing a decrease of 2.21 sec and an increase of 0.03
sec, respectively. Both subjects completed the full 30-day rehabilitation sequence.

Table 1 Results of testing the swallowing function

participant MWST RSST MPT
before after before after before after
I 5 5 3 3 22.13 19.91
L 5 5 3 3 2.85 2.88

3.3 Discussion

The results of the MWST, RSST, and MPT tests conducted after completion of the
rehabilitation sequence showed that the swallowing function remained in as good condition
as before the sequence. Since no changes were observed in the other two evaluation items,
it is not likely that the slight variation in the MPT results was due to the implementation of the
rehabilitation sequence. Since the two subjects showed no reduction in the swallowing
function at the beginning of the sequence, no improvement was found in the swallowing
function after the sequence. However, the fact that both completed the full 30-day sequence
of respiratory rehabilitation sessions indicates that the program using artworks created by
participants is effective for sustaining rehabilitation on a long-term basis. It would appear that
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the continued relationship between the participants and their artworks was effective for
maintaining motivation for long-term rehabilitation. In addition, maintaining a record of the
rehabilitation exercises by pasting a sticker on a sheet after completing each session, and
eventually completing a series of bouquet images to visualize the daily achievements, may
also have contributed to the continuation of rehabilitation exercise by the participants.

4 Conclusion

Focusing on respiratory rehabilitation for maintaining and improving the swallowing function,
the study developed an art program that generates sustained participant involvement by
asking them to blow into artworks they have created (patent pending). The art program was
implemented with elderly requiring primary nursing care in a nursing home, to investigate the
psychological effect of its implementation, the possibility of continued respiratory
rehabilitation exercise using the artworks, and the effect of the exercise on the swallowing
function.

It has been shown that the mood of participants improved after implementing the art program,
compared with before implementation. The results indicate that a program using smiling face
icons has beneficial psychological effects on elderly requiring primary nursing care. By
incorporating design-based factors of different options for the choice of materials and facial
parts in the program to enable the creation of artworks according to the abilities of individual
participants, it was possible to encourage active participation. The participants showed
attachment to their own artworks after going through the art program, and their motivation for
respiratory rehabilitation exercise was heightened by the creation of a continued relationship
with the artwork.

The subjects participating in respiratory rehabilitation sessions for 30 days, using artworks
created by themselves, completed the sessions without missing a single day, indicating the
possibility of conducting long-term rehabilitation. The participants showed no decline in the
swallowing function before starting the sessions and were found to still be in good condition
after completing the rehabilitation sequence. Though the duration of the rehabilitation
sequence was 30 days in the present study, a study on expiratory muscle strength training
has suggested that functional improvement is achieved by continuing rehabilitation exercise
for eight weeks [Note 7]. A further related study is therefore needed, with greater sequence
duration and evaluation of functional improvements.

In the present study, elderly people with reduced cognitive capability were able to sustain
respiratory rehabilitation exercise on a long-term basis using artworks created by themselves.
It is probable that the use of artworks created by participants in long-term rehabilitation
exercise is effective not only for the supporting the swallowing function but also for various
other mental and physical functions, and thus the author plans to extend the present
approach in the future.

This research was conducted with the approval of the Research Ethics Committee of Meisei
University and the Research Ethics Committee of Sapporo City University.
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Design of Stagewear
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The paper describes an investigation of a collaborative commission involving two people, a
client who is a singer and a fashion designer who has extensive experience of designing
stagewear. The commission was for a garment that was to be an important part of a
promotional video, tour and press campaign, and the client wanted it to be based on a theme
involving the style of iconic female singers whom she admired and project an image of a
strong, confident performer. Face to face meetings between client and designer were
impossible for much of the period of the design process, but the designer was able to use her
command of various drawing techniques to support informative and appropriate
communication with the client at each step of the process, and it was evident that traditional,
paper-based drawing was an ideal medium for achieving close, careful collaboration. The
decision was taken to base the garment on a classic trench coat design, an emblematic
garment with both utilitarian and high fashion connotations. During the investigation five
sequential steps were identified as being significant in the collaborative process and indicative
in terms of distinctive uses of drawing. These steps have been termed briefing; collection of
visual reference; concept exploration; concept development; and specification for making.
Moreover, five distinct types of collaborative communication were also identified in the use of
the drawings included in the analysis namely, to suggest; to inform; to persuade; to
demonstrate; and to instruct.

Keywords designer client collaboration, bespoke stagewear design; drawing for design;
cultural resonance

1 Introduction to the investigation and methods of research

The topic of this paper is an investigation of a collaboration between two people, a client and
a fashion designer. This type of collaboration can be seen to represent an important aspect
of contemporary design practice, where close cooperation between a designer and client
forms the basis for the initial brief, after which the client continues to participate in the
ongoing decision-making process. In this case, an articulate client with very specific and
exacting requirements is working with a fashion designer with many years’ experience of
working with similar clients.

The commission that formed the subject of their dialogue was for a garment that was to be
an important part of a promotional video, tour and press campaign, the type of garment that
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is generally known in the fashion industry as ‘stagewear’. The client and designer were
geographically separate for much of the progress of the design process and, because of this,
email messages and attachments of drawings became a very important part of their
collaboration. Drawing not only played a significant role in the conception of the design, it
also informed that process by facilitating feedback and interaction between the protagonists.
The very limited opportunity for meeting seemed at the time to cause additional problems, so
good visual communication became an essential aspect of their dialogue, and considerable
effort was put into gauging the expressive and informative value of the drawings used.
Subsequently, because of this, the drawn record and the emailed commentary relating to it
were both detailed and thoughtful, thereby forming a readily verifiable testimony to the
collaborative exchange.

The research on which this investigation is based involves a different kind of collaboration,
one between the designer in the above partnership, namely Theresa Coburn, and a design
researcher, Pam Schenk, whose aim was to support the designer in an examination and
analysis of the details of the collaborative exchange between designer and client. In this
way, the authors were able to explore the synergy which could result by a detailed
exploration of the drawn record of practice from different points of view, one in which the
fashion designer re-evaluated her erstwhile tacit understanding of her own drawing-based
practice and the experienced researcher extended her own knowledge of the role of drawing
in design. Cohen, Manion and Morrison (2018 443) have described this sort of critical
collaborative enquiry by reflective practitioners, self-evaluating their practice and thus
contributing to their continuing professional development. Earlier investigations conducted
by the authors had already led to a review of the effective utilisation of drawing in the design
of stagewear, (Coburn & Schenk, 2017), and to a study of the capacity of drawings to depict
the materiality of cloth and garments, (Schenk & Coburn, 2018). In preparation for this
present paper, attention was focussed on the functionality of the drawings in the
collaborative process, with the aim of achieving a greater understanding of the singular
efficacy of drawing in facilitating a responsive and reflexive reaction from the designer to the
client’s wishes.

Early stages of the investigation had begun in a relatively informal manner, with regular
discussion to identify key aspects of designerly drawing as the authors jointly examined
Coburn’s portfolios of recent work and selected commissions for further scrutiny, with that
discussed below chosen for particular focus because of the completeness of the retained
record of collaborative communication. More formal discussions and email queries then led
to a structured evaluation of the range of drawings observed, with identification made of key
types of drawings and of the tasks they performed, where necessary with reference to the
literature (see, for example, Schenk, 2016 174-179). At this stage, having made herself
aware of the key issues in the design process, investigation continued with Schenk,
interviewing Coburn and putting questions to her about her recollections of the experiences
of collaboration. Next, following ‘the path laid out by the interviewee’, as Moore and Williams
(2014 58) describe it, drawings from each stage of the design process were matched up to
this commentary, and selection made for in-depth analysis on the basis of demonstrating
different forms of designer/client collaboration, the particular characteristic of drawing activity
that the authors intended to examine (Silverman, 2013 146). Where applicable, Coburn’s
comments from the email record and interview transcript, and the client’s from the email
record and transcribed phone calls, are given verbatim in the discussion below.
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The early theoretical models of the design process emphasizing formal phases of ‘analysis’,
‘synthesis’ and ‘evaluation’ (Lawson, 1983 17) have been more recently replaced by
operational models with their identification of sequential steps or procedures (Newman &
Landay, 2000 264; Staples, 2001 8; Aspelund, 2006 xiv; Amy, 2011). Here, the work of the
fashion designer constitutes an example of such an operational model and the drawings
generated during the design process can be considered in terms of such sequential steps
and procedures. During the investigation five such sequential steps were identified as being
significant in the collaborative process and indicative in terms of distinctive uses of drawing.
These have been termed, respectively, as the briefing; collection of visual reference; concept
exploration; concept development; and specification for making.

As with many design professionals, in addition to drawings produced for the client, a fashion
designer also generates many drawings purely for their own use, drawings depicting a kind
of private conversation with themselves and, as these form an important part of the
successful realisation of an effective design, they cannot be ignored here. Therefore, the
types of drawings discussed below display a kind of ‘evolution’ from private early scribbles
into the presentation drawings of a professional designer (Rosenberg, 2008). Five distinct
types of collaborative communication were identified in the drawings analysed, namely
communication to suggest; to inform; to persuade; to demonstrate; and to instruct, and are
respectively discussed below.

2 The client, the commission, and the designer
The client, an up-and-coming singer, who had adopted the stage name ‘LAW’ had very clear
ideas as to how she wanted to develop the LAW persona. As she explained to the designer:

‘| like to exude a powerful image - a clear image on stage sticks with people. Your
image should be a recognizable statement...I like androgynous clothes. | like
different genders wearing the same clothes...being able to express themselves,
blurring boundaries and combating stereotypes. Its empowering to challenge
peoples’ perception.’

She wanted to feel like a performer on stage, ‘stepping up and being dressed up for
performance’ and she also wanted her clothes to be unique and memorable and engender
curiosity in the audience. ‘The clothes [have to be] special and make you feel more
confident’ she claimed. ‘Your own unique statement; your songs, your voice, your image.’
To achieve these goals, it was important to set up an image-making collaboration with a
skilled and sympathetic designer. As mentioned, the actual commission described below
was for a bespoke stagewear garment for use in a promotional video, tour and press
campaign and, at the client’s request, various twentieth century historical influences had to
be considered in establishing the ‘theme’ for this garment, including the influences of various
subcultures of fashion design and the style of iconic female singers LAW admired.

The designer herself is a fashion designer whose area of specialization is stagewear for
musicians, an area in which she has worked for many years. In her experience, many pop
stars and musicians regard their ‘image’ as almost as important as their music, a
phenomenon evident in the work of an artist like David Bowie. Therefore, design of
stagewear is about the image that the performer wants to achieve to represent themselves
to their audience. Coburn’s designs have been popular with avant-garde performers in the
music industry since the 1980s and have played a significant part in counter-cultural and
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underground movements, for which reason they have been featured in a major international
exhibition on street style in the 1980s (V&A exhibition, 2013).

When working with an individual client the garment is technically ‘couture’, that is made to a
client's specific requirements and measurements, so collaboration is inevitable. ‘There has
to be a dialogue with the client — that is the reason they employ a designer in the first place’.
It is also important that the client participates in the design process and that the final
garment is an authentic interpretation of their wishes. The designer is not styling the client
but working with them to achieve an image collaboration, so ‘the stage is a catwalk and...the
performer a muse’. By exploring notions of gender and nonconformity, she is working with
the client ‘in a symbiotic relationship which facilitates exploration of their own psyche and
their own relationship with their body and clothes’.

It is of the utmost importance that the garment design underpins the image that the client
wishes to project to the world. However, although her clients want the creation of a stage
presence, that is to say an image wrought with exaggerated features and cultural allusions,
they still need to understand the function and wearability of the garment, and how it will
support and not detract from their performance. The image-making activity starts with a
discussion with the client about how they think the bespoke garment will help project the
image they are trying to portray. Firstly, the designer makes herself fully aware of the
personal and practical aspects of the client’s work, identifying personal constraints which can
take many forms, from body-image to politics, and fabric types to colour. There will also
always be practical restraints, like freedom of movement, the heat of venues, use of musical
instruments, etc. Then, she will try to ascertain what the client is particularly interested in,
what their own inspirations and influences are, and thereby establish common cultural
reference points from which to start to develop ideas.

3 Collaboration in the design of stagewear

Turning now to the aforementioned five sequential steps in the collaborative design process
and the associated drawn record of the mutual collaboration between client and designer,
the designer (Coburn) had been working collaboratively with musicians since 1983 and was
strongly of the view that the design process within that genre had to be collaborative,
otherwise, as she said, ‘they may as well buy clothes off the peg’. The initial stage when
discussing key characteristics in a participatory design exercise is iterative, with both
knowledge and understanding emerging as a consequence of the exchange of ideas (Luck,
2003 524), and so there needed to be a dialogue with the client to achieve both
understanding of the purpose and form of the garment, and to underpin the brief and set the
parameters for the design. Thus, drawing activity began during the initial conversation with
the client, when the designer started to rapidly scribble down her own responses to the
client’s key fashion themes.

3.1 Briefing

The client had spoken of her admiration for the style of the singers Nina Simone and Billie
Holiday, and of the activist Angela Davis, before the commission was initiated, and the
designer had prepared mood boards and collages to inspire fashion design ideas for their
first and, indeed, as it turned out, only meeting during the design phase. Figure 1 shows one
of the mood boards, with photographic material brought together to capture the visual
aesthetic of women the client admired. Figure 2 depicts a type of adaptation and
transformation created in collage combining disparate visual sources to represent the type of
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powerful, yet glamorous, image the client seemed to be aspiring to, a collage created using
the designer’s visual ‘repertoire’ developed through experience and exposure to many
sources (Petre, Sharp & Johnson, 2006 189). The designer continued to use these types of
boards for her own reference when designing, consulting them mainly for styling ideas for
hair, make up, accessories, etc., to underpin the image-making process.

Figure 1. Mood board showing stylistic references. Theresa Coburn, photographic collage, 2016.
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Figure 2. Photographic collage. Theresa Coburn, 2016.

It is vital for a specialist stagewear designer to have the skill and experience to use drawing
as a means of providing cues for creative thinking (Bilda, Gero & Purcell, 2006), and from
the initial briefing at the beginning of the design process the designer was able to access at
will her own established range of drawing techniques. The ability to represent design intent
through sketching is important in providing support for reasoning between problem definition
and generative resolution ideation (Self, 2017 317), and her initial sketched ideas were
deployed to explore the client’s theme and play with the silhouette, proportion and balance of
the proposed garment. Whilst speaking with the client, rough notes and drawings were
produced in a sketchbook in the manner Pigrum (2010 4) defines as ‘provisional’ modes of
drawing. Figure 3 shows a double page spread from the sketch book. The notes of course
were mostly meant for herself, as the beginnings of concepts formed whilst talking with the
client. The designer recalls the initial discussion at the time, when exploring her theme by
referencing androgyny and male/female crossover, and contrasting youth culture with the
endurance of classic garments

During this first conversation the decision was taken to focus on just one garment and base
this on a trench coat design, an emblematic garment with both utilitarian and high fashion
connotations (Rodriguez McRobbie, 2015). The choice of the trench coat, with its martial
heritage as the main reference point for the commission, is indicative of the importance of
the ‘materiality’ of garments in fashion design. These material qualities externalize certain
kinds of cultural categories (Woodward & Fisher, 2014), with the distinctive shape of military
garments contributing to the association of masculinity and power (Peoples, 2014). Pass
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(2014 31) describes the rationales of fashion designers like Jean Paul Gaultier, Alexander
McQueen and Olivier Theyskens who design women’s clothes with a militant, masculine
quality as a way of ‘arming’ their wearers.

3.2 Collection of visual references

According to Garner (1999 110), observational drawing heightens a designer’s abilities for
exploring, understanding, remembering and critically judging visual information. Much of the
designer’s work here had its roots in ‘classic’ garments, with the analysis of details

conducted through drawing from observation, and she describes drawing parts of a classic
Burberry trench coat ‘from life’ (from an actual trench coat), for example the epaulettes, cuffs,
fastenings, seams, topstitching, buttons etc. Drawing from observation in this way enabled
the designer to further understand the construction of the garment and engender ideas for
the repurposing of garment detailing, for example through exaggeration and changes in
juxtaposition. Figure 4 shows examples of such drawings.

| sketch book

.

Figure 3 Early concept drawings in a sketchbook. Theresa Coburn, 2016.

76



Figure 4 Details of a classic garment drawn from observation. Theresa Coburn, 2016.

3.3 Concept exploration

The designer explained how, when initiating concepts, drawing was very quick and
spontaneous and, essentially private, for her own use only. She was exploring ideas with,
apparently, simple sketches that were still capable of expressing form, detail, scale and
other information quite readily (Garner, 1992). However, although she could herself
visualize finished products from these drawings, they were not types of drawing she could
show to a client unused to ‘reading’ drawings, unless she was herself also present to
verbally support and explain them. Working freely to establish the silhouette, proportion and
balance of the main features within the garment, the act of drawing at this stage was very
much concerned with establishing the overall ‘look’. Moreover, because of their ambiguity,
the ‘unfinished’ nature of the drawings produced could also facilitate further interpretation
and the emergence of new ideas (Oxman, 2002). However, in the designer’'s own words,
this kind of drawing remained a ‘suggestion’ of a garment. Van der Lugt (2005 2) describes
the distinction between the role of designers drawing for their individual thinking process and
drawing in a collaborative activity, and this distinction between conceptualization on the one
hand, and visual representation on the other, is important, in that a drawing may be both part
of a private process of designing in an ideational sense and a public image to be shared in
an interpersonal sense (Cikis & Ipek Ek, 2010 333). Early concept drawings allow the
designer speed and spontaneity, but the client requires more self-explanatory drawings and
it is important that they can imagine themselves in the outfit. The drawing could, for example,
communicate fashion, fun and excitement, but it must also present a realistic potential
outcome.
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3.4 Concept development

It was, of course, important to both designer and client that effective collaboration was
maintained, and, as soon as the designer had developed several promising ideas, she
shared them with the client through drawings intended both to inform and persuade, first
sent by email and then picked up on in conversation via Skype. Figure 5 shows one such
set of drawings annotated to record the commentary of their on-line discussion. This kind of
annotation was particularly pertinent when numerous initial ideas were being explored, with
comments being added by the designer to copies of drawings already sent to the client,
thereby creating an ‘aide-memoire’ for agreed changes.

N 4

———

LT e

|\

Figure 5. Annotated early presentation drawings. Theresa Coburn, 2016.

As both the design process and the collaboration process progressed, proposals for the
garment became increasingly resolved, and it was necessary for the drawings that
represented these proposals to be similarly resolved. They had to become precise, detailed
and informative, easy for the client to visualize, and thus persuasive. They became an
essential form of expression in creating the overall stage personality of the client. A drawing
featuring a garment could also include the type of footwear to be worn with, for example, ‘Dr
Martens’ confirming a hard-edged androgynous aesthetic and evening sandals implying a
more feminine aesthetic. By citing the trench coat and its military heritage, the designer’s
drawings here eloquently depicted garments that, while evidently for a woman, still evoked a
feeling of strength and power. The designer has recorded the client’s actual reaction from a
telephone call made on her first receiving the drawings featured in Figure 6.

‘| loved that the drawings looked like me. It was like seeing myself in a comic book
and added an extra layer to the dialogue. | could see that the outfits were going to
suit me. The drawings helped me think about the styling and how it would work on
me, and the drawings that | thought | would love to look like were the designs | chose.
| realized | became persuaded by the drawings.’
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Figure 6 Client-readable drawings with explicit design detailing. Theresa Coburn, 2016.

With further development and the synthesis of several design concepts prompted by the
requests of the client, a definitive set of drawings were then sent to her from which to make a
final selection. (While colour is never depicted in the drawings, swatches of the proposed
cloth were also sent to the client.) As shown in Figure 7, the drawings depict individual
garments drawn with clarity and precision and demonstrating the development of a particular
design concept, with attention also given to design and construction details so that they also
include suggestions for topstitching lines around the collar, as well as pockets, pleats and
the depth of hem. They detail both front and back views and are drawn in a way that
realistically depicts how the final garment will look, showing a variety of ideas around a ‘total
look’ which takes into consideration styling and accessorizing. The designer confirmed that
through this type of drawing she aimed to capture an image that the client could identify with
based on their ongoing dialogue. The drawings had to be a clear representation of what the
client could expect to receive, that is to say ‘they had to be able to envisage themselves
wearing this garment on stage’. It is important in presentation drawings for stagewear to
capture the visual style of the stage persona’.

79



Figure 7. Client-readable drawing capturing client’s overall ‘image’. Theresa Coburn, 2016.
3.5 Specification for making

Once the main creative stages of the design process were complete and the client had made
her final selection, the drawing activity became ‘private’ once more, underpinning the thought
processes that the designer embarked upon in considering the production of the garment.
Drawing was employed as a form of shorthand instruction or specification to work out how
details and features within the garment might be constructed. Thus, in Figure 8, the process
of overdrawing and annotating a photocopy of the final design can be seen. The designer
explained how, when working out a production technique, she always had to draw it, this
being the only way that she could problem-solve when planning the making of the actual
garment. Even when used solely for the benefit of the designer herself to envisage the
process of making, drawing remained the best and, sometimes, the only way to proceed, as
it linked directly to the visual manifestation of the product being assembled. Hence, the
detailed and accurate presentation drawing of the garment (shown in Figure 7 above) was
repurposed in Figure 8 to help inform the construction of the garment through the production
of relatively informal but nonetheless accurate specification drawings.
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Figure 8. Drawing used as a template to work out production specifications. Theresa Coburn, 2016.

The designer and client concluded that the limited opportunity for them to meet did not seem
to have had a detrimental effect on either the progress or the success of the design process.
Indeed, the distance might actually have helped as it had pushed the designer to develop
more ideas, and to present them through more explicit types of drawing, than was usual.

4. Conclusions

It is evident that traditional, paper-based drawing is an ideal, perhaps even the ideal,
medium for collaboration between client and designer in areas of bespoke fashion design,
given that in this digital age long-distance communications are facilitated by electronic
means. As has been demonstrated, there are many reasons for this. Having firstly gauged
the client’s capacity to ‘read’ drawings, the designer was able to ensure that only
appropriately resolved concept exploration or development drawings were shared with the
client to demonstrate a potential design. Paper-based drawing techniques were readily
adaptable for this purpose and, as the design process progressed, the process of
adjustment and development could be communicated to the client electronically using
different drawing styles. Finally, highly finished presentation drawings could both be shared
with the client to demonstrate the appearance of the chosen solution and also be readily
repurposed to instruct accurate specification for garment-making. During the design process,
other types of drawings were created by the designer herself, without necessarily being
shared with the client. Observational drawing facilitated and recorded visual enquiry in the
concept initiation and concept development steps, and helped to inform design details.
Gestural drawing could help demonstrate the behaviour of fabric in drape, or the nuance of
silhouette in a proposed design. However, more than any of these applications, the capacity
of hand-made drawings to evoke the complexity and individuality of a stage persona and
persuade a client of the effectiveness of that persona was unparalleled. Thus, the drawings
that formed part of the collaborative stagewear design process could be either private or
shared, they could be quickly scribbled or carefully rendered, but in the repertoire of an
experienced fashion designer they were essential in the creation of a bespoke solution.
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The client’s concluding reaction was very revealing:

‘| found this a very personal and emotional process. The fact that [the designer] drew
things opened my mind to possibilities. | wouldn’t have liked [verbal] descriptions but
I loved the drawings and each discussion around a drawing became a decision.’

At the end of the analysis of her own drawn record, the designer concluded that ‘this process
has made me reflect on much that | have previously taken for granted in my design work’.
While in many respects, her approach to the commission corresponded to that observed for
other designers with well-established specialist and professional drawing skills (Pipes, 1990
6; Ferguson, 1992; Van der Lugt, 2005 2), some specific characteristics could be identified.
In particular, the intention to work collaboratively with the client, albeit from a distance, made
her produce more clearly defined and more individualized presentation drawings than might
otherwise be typical. However, the limited opportunity for face to face meetings was not, of
course, the only distinct feature in a commission that was concerned not just with the design
of a simple garment but one that would also play a significant part in the projection of a stage
persona. Evidently, the client’s intense interest demonstrated her own professional
determination to witness the melding of cultural influences in a fashion garment that would
not only enhance but also help to define her stage presence. Although the persuasive
effects of drawings are invariably put to good effect by designers, the client's own comments
here described the distinct impact that the drawings had on her, i.e. ‘I loved that the
drawings looked like me’, and ‘| realized | became persuaded by the drawings’. Evidently,
not only did the drawings help to sell the design ideas to the client but they also engaged her
in the design drawing process. The use of hand-made drawings in this way made the client
more of a participant in the design process than if the designer had simply described
concepts to her, or employed soulless computer-generated drawings, and so created a bond
of visual language between them both.

Drawings became a physical record of the designer’s analysis of an actual classic garment,
a trench coat, and thereby informed the chosen solution. Drawings informed the client about
the visual impression that several concepts would create and persuaded her to select the
concept most appropriate to her needs. Drawings demonstrated how she would look and
finally became instructions for the designer to achieve that ‘look’ in reality.
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DESIGN REVOLUTIONS

Application of Peak-end rule in research of product use

Ho, Meng-Xun*; Chen, Hsi-Jen
Department of Industrial Design, National Cheng Kung University, Tainan City 701, Taiwan
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Nowadays, products are supposed to meet the users’ needs, including their emotions and
experience. Evoking positive emotions will be an important design goal. This study is based
on the Jordan’s experiment (1998) which arranged that participants recalled the pleasures
with product in the interviews. However, the more we want to know is all the emotional
changes in using a product and why users recall it pleasantly. This research applies the peak-
end rule to assess the user’'s emotions in a product use process. This study is expected to (1)
explore the feasibility of the peak-end rule applied to the product use process;(2) establish a
theoretical framework that can effectively finding the peak and end points of emotions that
following researchers can apply it to product design. It's a good start to apply peak-end rule to
directly and efficiently gain insights and emotions from participants.

Keywords: peak-end rule, user experience, pleasure with products

1 Introduction

The trend in product design has undergone several changes. It started from production-
oriented, marketing-oriented in the past to user-centred nowadays. Based on user-centred
design, products are supposed to meet the user's needs, and change the design targets
from the aims on usability to the users’ emotion and experience. From the three levels
(visceral level, behavioural level and reflective level) of the book emotional design authored
by Donald A. Norman, the product can arouse users' positive feelings in the three aspects of
intuitive attraction, ease of use and meaning of products. All of them can cause users to feel
the appeal of the products and create pleasure, which will prompt users to feel better when
using products (Norman, 2004). Furthermore, hedonic consumerism refers users’ emotions
and experience to the multi-sensory image, fantasy and emotional arousal experience that
users pay attention to when using products (Hirschman & Holbrook, 1982).

Human beings seek happiness in the lifetime, and we are also constantly seeking pleasure
in the daily life. Meanwhile, people unavoidably interact with miscellaneous products every
day. Therefore, if the product can provide pleasant emotions for users, pleasure can meet
people’s need and desire. Jordan (1997) proposes the four pleasures in product use,
quoting the anthropologist Lionel Tiger's four kinds of pleasures. According to Jordan's
definition of pleasurable products, it should be based on ease of use, and provide functional
advantages and the benefits of pleasure and enjoyment(Jordan, 1997).
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This study is based on the Jordan’s experiment (1998), which arranged participants recalled
of the product's pleasure. We arrange every participant use a product and assess the using
process. This study is conducted with thinking aloud protocols that can efficiently gain
insights into participants’ thought in the experiment. In addition, we apply the peak-end rule
to assess collected thoughts and emotions after the experiment. The peak-end rule suggests
that people's feelings in recalling events will be affected by the peak and end of the emotion.
(Kahneman, Fredrickson, Schreiber, & Redelmeier,1993).

This study intends to uncover the user's emotions in the product use and applies the peak-
end rule to conduct qualitative interviews and evaluations. To discuss the user's pleasure,
the assessment after the experiments will verify that the user's emotions are related to the
peak-end rule. Results are expected to be applied to the future design of the products and
establish the framework of the product design or usability testing. It provides a model that
researchers can effectively apply to the product development in the future. In summary,
there are two research goals as below:

(1) Exploring the feasibility of the peak-end rule applied to assess a user’s emotions in
product use process, effectively distinguishing the emotional points of a user in each step of
product use and evaluating the extreme peak-end points of the emotion.

(2) Providing a theoretical framework for assessing the user’'s emotions in product use
process and a model for effectively finding the extremes of emotions that allows follow-up
researchers to apply this framework for product design and development.

2 Review of the Literature

2.1 Pleasures in the product use

The four pleasures mentioned by the anthropologist Lionel Tiger in the book The Pursuit of
Pleasure include: physical, social, psychological and ideological(Tiger, 1992). Then, Jordan
define the four pleasures in the product use(Jordan, 2003).

e Physio-pleasure: The physiological pleasure comes from human’s senses, which can
be connected to touch, taste, smell, etc.

e Socio-pleasure: The social pleasure comes from interacting with others, and products
can promote interpersonal interaction in different ways.

e Psycho-pleasure: The psychological pleasure is related to human cognition and
emotional response. In terms of products, people may have cognitive demands and
emotional reactions to products.

e Ideo-pleasure: The ideo-pleasure is connected to human values. In the context of
products, it refers to the aesthetics of products and the value embodied in products.

2.2 Peak-end Rule

The peak-end rule is a popular practice when talking about user experience. The theory of
peak-end rule suggests that a person's feeling in recalling an event will be affected by the
peak and end of emotion (Fig.1).
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Figure 1. The peak-End Rule (Chen, 2016)

Kahneman et al. (1993) conduct experiments that patients undergoing diagnostic
colonoscopy. Two groups of participants suffer from colonoscopy and reach to same level of
pain. However, there is a big difference between the two groups’ ending experience. The
patients of group A suffer a process of pain and stop in the extreme pain. Group B suffer
from a longer process but feel less painful in the end (Fig.2). Finally, the research points out
that the participants’ retrospective evaluations are affected by the peak and end ratings. The
group of patient A recognize the colonoscopy as worse experience. This result shows
people's memory is influenced by the end moments of experience(Kahneman, 2011).
Although the group of patient B undergo longer process and reach to the same level of pain
as well. The reaction of emotions is contrary to objective facts(Do, Rupert, & Wolford, 2008).
In the same way, the study also points out that people think the life which ends in the
perfection is better than the life with additional few years which are not so happy as
before(Diener, Wirtz, & Oishi, 2001).
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Figure 2. Colonoscopy experiment (Kahneman et al., 1993)

2.3 Thinking aloud protocol

Thinking aloud protocol is a method that requires participants to speak aloud while solving a
problem or working in a task. This protocol is widely used in usability testing, which acquire
the context of building computer systems (Jaspers, Steen, van den Bos, & Geenen, 2004).
The think aloud protocol is a method to efficiently gain insight in the human’s thoughts when
solving problems. It produces qualitative data and insights in user’s thoughts and emotions
that can provide a wide knowledge for researchers to get deep understanding of users
(Mack, Lewis, & Carroll, 1983).

Usually, participants are asked to verbalize their thoughts when they worked in the task and
describe what questions come into their mind. They are encouraged to speak aloud the
plans, inferences, knowledge or what they are aware of currently(Mack, Lewis, & Carroll,
1983). The comments from participants are tape-recorded or video-recorded and prepared
for later analysis.
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3 Methods

We select participants who have low involvement in the coffee machine through the pre-test
interviews (Fig.3). In the experiment, the participants are asked to use coffee machine step
by step. After, the participants recall their memory and convert their emotions to scores from
1to 10 in a diagram. The scores are turned into an emotional curve in the end. This study
analyses the emotional curve and understand whether the experimental results are related
to the peak-end rule. This study chooses Nescafe® dolce Gusto® Mini Me as an
experimental product. This product which won the red dot award in 2014, includes the four
pleasures of the product defined by Jordon (2003). In addition, it also includes a series of
operation steps. And we choose unsweetened latte macchiato to do experiments because it
can cover all the steps and its flavour is neutral which avoid affecting participants’ emotions.

Figure 3. The research process of this study

3.1 Participants
There were 6 participants in the experiment, aged from 22 to 26. In the subject selecting

step, each participant was interviewed one to one. We chose participants who drinks 1-3
times a week which are classified as light users(Bhumiratana, Adhikari, & Chambers, 2014)
that we can focus on the using experience. All of them have experience using two kinds of
coffee machines, but they are not familiar with the capsule coffee machine. Thus, they have
more objective feelings in the product use process. The participants were asked questions
about the habits, frequencies and reasons of using coffee machine (see as Table 1).

Table 1 Participant’s personal data

Subject __Age Gender Frequency Reasons of using coffee machine

1 25 Female 1-3 times a week Efficient
Easy to use

2 25 Male 1-3 times a week Efficient

3 26 Male 1-3 times a week Good taste
Cheap

4 25 Male 1-3 times a week Good taste
Easy to use

5 23 Male 1-3 times a week Efficient
Good taste

6 22 Female 1-3 times a week Efficient

Cheap
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3.2 Experiment Design
In the beginning of the experiment, the participants were asked to see a video which shows
how to use capsule coffee machine, and they should follow the process step by step. During
the experiment, participants are encouraged to say the thoughts or feelings in the brewing

process and all their using processes are recorded. After using the coffee machine,

participants are asked to recall and evaluate the emotions in using steps. They have to give
scores from 1 to 10 in every step which are defined in this experiment. In the end, the
participants’ emotions are converted to the emotional curves.

4 Results
As the table shows, the participants’ emotions were collected in every step (Table 2). Overall,
most participants started with lower emotion and felt better until the put-in-capsule step. The

feelings from the first put-in-capsule step to the second take-out-capsule are relatively higher,

and all the participants reached the highest emotions in this section apart from the finished

step. On the other hand, the turn-on and turn-off steps are two lowest points. In average, the
lowest point is turn-on step which gets 4.33 points in average, and the second lowest is turn-
off which gets 5.33 points. In addition, the relative lower points are throw-away steps, and
the first gets 6 points and the second 5.5 points. The two highest points are happened in the
filling hot water which gets 7.67 and 7.5 points.

The last part in the table 2 we discussed the peak-end value and the feeling of satisfaction.

The peak-end value is an average of the peak value and end value. Take sample 1 for

example, the peak value (except end value) is 9 and the end value is 10, so the average is

9.5. There are little connections between peak-end values and retrospective evaluations
except participant 2and 6.

Table 2 The emotional values in every step

Turn

Place

Put in

Fill

Take out

Throw

Put in

Fill

Take out

Throw

Turn

Peak-end

NS on cup |Capsulel|Waterl|Capsulel|Awayl [Capsule2|Water2|Capsule2|Away2 | off e value REIE,
1 4 5 6 8 9 8 8 9 5 5 4 10 9.5 9
2 5 2 8 9 9 7 7 8 7 6 3 8
3 5 5 6 9 3 5 5 9 5 5 5 8
4 6 7 8 5 7 1 6 7 7 4 7 7 7.5 8
5 3 6 6 8 9 9 9 9 8 7 6 7 7
6 3 8 9 6 7 6 8 4 6 6 7 10 9.5 7

AVG| 433|550 7.17 |750| 7.33 |6.00| 7.17 |7.67| 6.33 |550|5.33| 7.33 8.08 |7.83

The chart of the emotional curves describes how the participants feel and why the emotions
changed through the whole process (Fig 4). All the thoughts next to the curve lines were
collected from each participant. The number on the top of a thought which represents
participant’'s number as the table shows. The seven thoughts above the chart are positive

comments, and six below are negative. In the upper part, five out of seven positive

comments are connected to the interaction and design in the process. They can be classified
to unique operation, visual and audio factors. On the other hand, participants expressed
more kinds of thoughts in the lower part. Two users thought that turn-on step is long time to
wait (from red light to green light) until the machine prepared. Two users were depressed
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about the design of upper cover. In addition, one thought that it is not eco-friendly in throw-
away capsule step, one forgot to turn off and the other one felt sad in the end of using
process.

Figure 4. The feelings and emotional curves of six participants

5 Discussion

5.1 Limitations

In this research, only light coffee users were discussed, and the scale of research was small
so far. Second, we limited the process of using capsule coffee machine and set every using
step in the experiment in order. However, users do not use coffee machines in the same
steps in the daily lives. Thus, the results uncovering the participants’ emotions in the using
process only can represent part of users in real life.

5.2 Discussion

We intended to find a way to measure the emotions and thoughts in the product use process.
Although emotional scores were explained and clarified in the beginning of the experiments,
tt still showed individual differences in measuring their emotions which influenced the results
of the experiments. However, it uncovered some insights that are difficult to recognize by
other design methods, such as: user journey map. We build a framework for users to assess
their experience and emotions by themselves instead of creating a journey map by
designers.

6 Conclusions

This study expected to know if the peak-end rule is feasible in product use process and
gained the evidences that the higher the peak-end value of the positive mood in the product
use, the higher the pleasure users feel.

The results pointed out some difficulties when applying the peak-end rule to assess users’
emotions in product use. Although the correlation between the peak-end values and
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retrospective evaluations cannot be verified so far, we still build a theoretical structure to
extended research. It provided some insights that were rarely discovered by other design
methods. In this research, we built a framework to assess users’ experience and emotions
based on users’ real emotions instead of creating a journey map by designers.

In addition, we also found some insights in using capsule coffee machine. Participants got
positive feeling because of unique operation, visual and audio factors. On the other hand,
participants expressed more kinds of thoughts when having negative feeling.

In the future, there are few things that need to adjust, including defines of the emotional
values and scales of the researches. However, it's a good start to apply thinking aloud
protocol and peak-end rule to these experiments. This is a method that directly and
efficiently gain insights and emotions from participants. After, more participants will take part
in the study to make further study robust and we also discuss more users’ sensory
experience in the research.
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Given the arising burdens in social, economic and healthcare aspects due to the ageing
population, senior women are encouraged to do more exercises in order to stay active.
However, they are unwilling to do so due to various physical and psychological barriers.
During the ageing process, the overall body shape has significant changes and breast
becomes sagging. The design of sportswear could be one of the major factors recovering
their motivation and confidence during social activities. In this study, questionnaire and field
experiments were conducted to investigate the influence of sportswear on senior women. By
analyzing the results, the needs on sports bra were primarily determined. Coupled with the
results of biomechanical analysis from motion tests, the breast deformation during yoga
poses was analyzed. The questionnaire shows that senior women mainly focused on the
support and comfort of sports bras no matter how long their yoga practice history. Following
are the “easy to wear on and take off’ and “more coverage such as long shirt design and
higher neckline design”. From motion analysis, the breast deformation was changing in a
large range when doing Warrior | and Warrior |l yoga poses. To address the needs, sports bra
design in terms of fabric, elastics, and over 10 features of construction were determined. As a
result, the main purpose of this study suggests the design criteria on the optimization of
sports bra which can fulfill the needs of physical and psychological for senior women.

Keywords: senior women; exercise behaviour; sports bra; design criteria

1 Introduction

The ageing population is one of the most common phenomena worldwide, which brings
some formidable challenges on social, economic and healthcare (Cheng, Lum, Lam, & Fung,
2013). Response to those challenges arising from the ageing population, senior individuals
are encouraged to be more physically active. Among those low-intensity physical activities,
yoga is a very popular and age-friendly choose for senior women because yoga lacks the
age restraints. It is well-known that yoga has versatile poses and different available levels for
practitioners with a different level of physical conditions. Regular yoga practice can not only
improve physical functions such as muscle strength, body balance and metabolic system but
also benefits for psychological health to alleviate stress, late-life depression and nervous.
(Banks, 2011; Chen et al., 2009; Roland, Jakobi, & Jones, 2011)
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It is well documented that physical activity is essential for older adults which can be worked
as a mechanism to improve the quality of late-life for achieving successful ageing. (Berlin,
Kruger, & Klenosky, 2018) However, despite the senior individuals possess more leisure
time after retirement, the amounts and rates of engagement in physical activities have a
trend of declining as age increases. (Zuzanek, Robinson, & lwasaki, 1998)

2 Literature review

The reason for senior adults having sedentary behaviour may be concluded into two
determinants: one is the elderly is lack of confidence to perform the exercise (Chogahara,
1999; O'Brien Cousins, 1998) and the other is the declining health condition. The senior
individuals view themselves as a group who are vulnerable to injury during exercise, besides,
they usually magnify the risks arising from physical activity. Those are usually deemed as
the barriers to engage the older adults in exercise. (Calnan & Johnson; Chou, Hwang, & Wu,
2012) Some researchers in the exercise psychology field have developed a lot of
psychological theories and concepts to explain the exercise-related behaviours of the older
adults, such as what motivates them to initiate physical activity and how to maintain that
activity. Fisher had used the Information-Behavioural Skills (IMB) models to analyze the
arena of health-related behaviours influenced by social factor and psychological factors. In
his model, it is asserted that information, motivation, and behavioural skills are the
fundamental determinants of initiating behaviours. (Fisher, Fisher, & Harman, 2003)
Baudura’s social cognitive theory (SCT) as the most convincing theory is often used to
understand and predict the exercise behaviour of the elderly. It consists of four cognitive
constructs: self-efficacy, motivations, goals, environments or social influents and outcome
expectations. (Bandura, 1986) Then, O’'Brien Cousin conducted experiments and the
precaution of risk was demonstrated highly correlated with self-efficacy ratings (r= -.657,
p<.0001) during six same physical activities in the study of 327 women conducted by
(O'Brien Cousins, 1998) She built a composite model of adult physical activity (as shown in
figure 1), the model illustrated with 16 variables. After validation of the model, the
determinants in the composite model have best explained why senior adults were physically
active. Confidence and personal feeling of efficacious for physical activities are the most
important determinants of motivating exercise behaviour of the elderly.

93



Situational
environment

Age
Health
Education
Work role
Marital status
Number of children
Cultural background
Socioeconomic status
Childhood social support
Childhood movement confidence

Cognitive beliefs Behavior
Health incentive Leisure-time
Risk & Benefit outcome expectation physical activity
Adult movement confidence
Adult social support
Health locus of control

Figure 1. O’brien Cousin’s composite model of adult physical activity.

In other words, it can be understood that people might be motivated to initiate and maintain
exercise behaviours if they think they are capable of performing the activity, it strengthens
the motivation to improve their perceived efficacy for maintaining adherent behaviour. From
the described of self-determination theory (SDT) developed by Deci and Ryan, the exercise
motivation originates from physiological or psychological needs that generate a behaviour
aiming to achieve a goal. Differently perceived locus of causality scale decided the level of
motivation. By the prevalence of SDT on sports and exercise behaviours field, Markland
developed Exercise Motivation Inventory determined many motivations of initiating to
exercise. (Markland, 1999) These motivations are stress management, revitalization,
enjoyment, challenge, social recognition, affiliations, competition, health pressures, ill health,
avoidance, positive health, weight management, appearance, strength and nimbleness.
(Gefen and Dilmoney, 2007) Based on these theories, for promoting people to wear a sports
bra during yoga exercising, the foremost thing is to investigate what kinds of motivations
influence them most and how to utilize external motivations internalize. Improving their
motivation is helpful for initiating and persisting this behaviour.

Sports bra as a kind of worn equipment may help to fulfil the psychological and physical
needs of exercisers. It also has been regarded as major sports equipment plays an
important role in improving the performance of exercise directly, prevention of exercise-
induced breast injuries and improving their confidence psychologically. (McGhee & Steele,
2010; McGinnis) Despite the existence of a large amount of commercial sports bra, there is
still a lack of ergonomic design of sports bra to satisfy the demands of aesthetic, comfort and
support (Brown, White, Brasher, & Scurr, 2014; Yu, 2011) What is more, limited researches
focused on the study of sports bra design for senior women aged above 55 years old.
Women in this aged area have a lot of breast perceptions that accordingly changed their
psychological and physical demands on a sports bra. There is an amount of evidence to
support the idea that the ageing process has a profound influence on the mechanical
properties of their breast. To be specific, as the age increases, the proportion of glandular
tissues are decreasing and the proportion of fat tissues are increasing, the skin becomes
laxity, less stretched Cooer’s ligaments caused an inferior lateral migration of the breast
tissues. (Risius) Despite the fact of large differences between senior women breast and
younger women breast, current intimate garment market emphasis on the development of
bras designed for younger women that do not fulfil the physical and psychological demands
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for the older women. Previous literature found that large breast size of women and ill-fitting
of a sports bra would exert much more loadings on the thoracic and surrounding
musculature resulted in thoracic pain. The breast size and BMI index of the postmenopausal
women proved to have a positive relationship with the thoracic pain. This may be due to
post-menopause has an effect on the spectrum of anthropometrical changes, which
potentially results in altered biomechanics and affect pain states. (Spencer & Briffa, 2013)

Researches in the domain of human breast kinetic and kinematic analysis typically focused
on the displacement measurement between the breast and human torso. The motion
capture system was the most widely used method to track the makers’ movements placed
on the breast and the human body during the running or walking. Researches regarding the
measurement of the bra and breast during individuals doing activities are limited. One finding
on the kinetic measurement of the breast shows that the breast acceleration had been
moderated by the supporting level of a sports bra, as well as changing the exercise intensive
(yoga, walking versus running, rope skipping). (Greenbaum, 2003) When a woman upright
standing statically, there is an anterior torque on the thorax caused by net bare breast forces.
(Scurr, White, and Hedger, 2011) In order to test this torque force, Chris developed the
buoyant forces provided by water and soybean oil to estimate the non-loaded neutral nipple
position. (Chris, 2016) It concluded that gravity plays an important role in effecting the static
nipple position, particularly the directions of inferior and posterior. Scurr et al. quantified
multi-dimensional breast displacement during walking and running on a treadmill under bra
and braless conditions. It is concluded that there is a significant effect of reducing the
amplitude of breast displacement under sports bra during treadmill activities, but the motion
direction of the breast during walking and running was unaffected. (Scurr, White, & Hedger,
2011; White, Scurr, & Smith, 2009) With regard to the kinematic measurements, McGhee et
al. had quantified the motion of breast relative to trunk and foot by infrared emitting diodes
on participants’ several selected points under the bra condition. (McGhee 2003)

However, the biomechanical analysis of senior women during yoga poses was neglected
which it is difficult to investigate the tiny differences among activities, which is crucial to
study the physical performances during doing activities. Women who wore the sports bra not
only anticipant to alleviate the breast sagging problem but also to mask the sign of ageing.
Specific design for senior women has become an essential target for this study. The purpose
of this study is to assess the need of senior women on the sports bra based on the health
exercise behaviour theories and models and further to provide an instruction of sports bra
design for senior women to fulfil their psychological and physical needs.

3 Research methodology

The yoga bra is a kind of intimate which next to human skin, the comfort of handle feel and
the comfort feeling from external bra are an instant and direct transfer to the wears’
perception (Yu 2011). The handle feeling of fabrics usually tested from the aspects including
softness, stiffness, smoothness, itchy, prick, roughness, crispness, tightness etc. (Klatzky
and Lederman 2010). Mostly evaluated by subjective methods such as questionnaire
because people’s perceptions is difficult to be quantified by testing mechanical approaches.
Coupled with the motion analysis to evaluate the breast movement with and without sports
bra, it is reasonable and systematic to evaluate the key performance of sports bra.
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The roadmap of the methodology was shown in figure 2. In order to propose the design
criteria of the age-friendly sports bra, the key performance variables should be identified at
first. This part can be obtained by the questionnaire survey to get an understanding of the
subjective needs from the psychological dimension, coupled with the conduction of the
motion capture experiments to collect the biomechanical behaviour of the senior women
breast from the physical dimension.

Survey Field experiment

Questionnaire

experiments

1 1
[ 1
[ 1
[ 1
[ . 1
. The motion capture 1
1 1
[ 1
[ 1
[ 1

To understand the physical

To understand the physical . .
performance during

and psychological needs o
activities

Identify the key
performance variables

!

Propose the design criteria

Figure 2. The roadmap of methodology.

Identifying the reasons for senior women to engage in the yoga exercise was thus necessary
to improve their motivation in yoga exercise by properly designing the psychological satisfied
sports bras. According to the previous literature, senior individuals weighted the estimated
benefits against its costs and risks from doing physical activities (Conn, 1998) At the same
time senior women are strongly driven by health-related goals aiming to keep them healthy.
(Giles, 2004) As a result, it is necessary to study the perception of senior women on yoga
exercise benefits. Thus, the reason for participating in yoga exercise was included in the
questionnaire items. Following was to investigate if the sports bra motivate the senior
women engagement into the yoga exercises, what kinds of sports bra components influence
their attitude and needs on the sports bra. Therefore, this item was involved in the
qguestionnaire. Different exercise history of yoga was assumed to have different influences
on senior women’s preferences and perceptions on the sports bra, so the yoga exercise
history was included, and the considered factors of wearing a sports bra during doing
exercise was also included into the questionnaire and designed in multiple-choice questions,
which can be also used to propose the sports bra design criteria specialized for the senior
women.

Besides the questionnaire, it is equally essential to analyze the biomechanical behaviour of
senior women breasts, so the field experiment was conducted to collect the breast

deformation during the participants doing yoga poses. In this study, motion capture method
was adopted to collect three-dimensional trajectories of selected points on the breast. From
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the data captured on the senior women during 2 selected yoga poses, the skin extension

and approximate whole breast deformation can be analyzed. Combined the questionnaire
results and the breast motion characteristics, the needs, features of senior women on the
sports bra were understood. Accordingly, the age-friendly sports bra design criteria were

proposed.

3.1 Questionnaire data collection

Regarding the current study focused on analyzing the influence of age and consequent
exercise behavioural reaction, purposive sampling was introduced to improve the
generalizability of the results as an accurate representation of the population to a large
extent. Therefore, we began to collect survey responses from online sampling. In total, 229
unique responses. 170 participants were equal below 39 while 59 participants were equal or
above 40.

The Self-Determination Theory (SDT) has a wide range of applications in a different field of
exercise psychology research. (Duda, 2006) By using SDT aimed to examine the
relationship between motivation and exercise behaviour. The individuals with different level
of motivations (intrinsic motivation, extrinsic motivation, and motivation) (Miller, Deci, & Ryan,
1988) results in different possibilities to persist or dropout behaviour. Intrinsic motivation is
expected, people have intrinsic motivation can perform behaviour autonomous and feel
enjoyment which is expected to have a higher level of participation. Extrinsic motivation
refers to the situation in which people perform one behaviour for competition, environmental
factors, the rewards. For example, the senior women participant in the yoga exercise
because they wanted to present their ability to others or because they followed their peers.
Amotivation is the situation in which a lack of intentionality.

Yoga
exercise
behaviour

Motivate

Self
cognitive
belief

Sports bra
design

Basic physical
and
psychological
needs

Inspire Influence

Figure 3. Conceptual model of sports bra and yoga exercise for senior women.

Figure 3 shows the conceptual model of the sports bra and yoga exercise. It is assumed that
self-cognitive belief influences their basic physical and psychological needs. Their needs
accordingly inspire to design the sports bra more age-friendly and the optimized age-friendly
sports bra works as an incentive to motivate the senior women to be involved and persistent
in yoga exercise.

The reason for participation in yoga exercise was included in the questionnaire. The aim was
to identify the motivation differences between senior women. Following was to explore the
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motivational determinants of sports bra on a different period of yoga exercise history. The
physical and psychological needs of senior women on the sports bra were included. The
self-cognitive belief is predicted to occur exercises behaviour for senior women. If they do
yoga exercise because the health-related factors (incentive to act, benefits), or they are
enjoyable to do yoga exercise (self-efficacy) Questions regarding the purposes of wearing
sports bra included items “feel confident”, “show out the body”, “avoid accidental exposure”,
“provide stable support” are related to the self-efficacy which are the indicators for better
activity performed under the help of sports bra. So maybe can motivate by extrinsic
motivation. Besides, some items namely “peers have bought’, “famous brands of sports bra”,
‘recommendation of friends”, “recommendation of social media” are assumed belong to one
of the four cognitive constructs - social/environmental influences. According to the previous
studies, (Zhou, Yu, & Ng, 2013), effective sports bras shared common features or functions
such as comfort, support and aesthetic. As a result, “wear comfortable and not tight”,
“breathable perspiration”, “provide stable support”, “good looking” are included in the
questionnaire. Considering the special for declining functions of the senior women body, for
example, senior women cannot lift hand over the shoulder, reduced muscle strength. The

performance of sports bra regarding the “easy to wear, easy to take off” is involved.

3.2 Motion capture data collection

Motion capture system is a set of equipment which is used to measure motions and record
the motion of objects in three-dimensional space as shown in figure 4. It has been widely
used to measure kinematics and kinetics data of participants. In the past, the subjects were
asked to evaluate the systems and respond to questionnaires. While nowadays some more
advanced and rigorous approach is developed to obtain human’s kinematic evaluation and
analysis. In the beginning, the infrared reflective markers are attached to the specific
positions of the targeted objects. Followed by tracking and recording the three-dimensional
trajectories of those markers by using 12 high-resolution digital cameras. After the reflected
signals were captured, the motion data will be transferred to the computer system for further
biomechanical analysis. Usually, the raw data directly recorded by the motion capture
system has some missing points. The acquired data was not qualified for analysis. Data
cleaning and filtering are imperative for the accuracy of further data analysis, which can be
finished on the motion capture system.

Figure 4. The retro-reflective markers captured by the motion capture system preview on screen.

In this study, the motion capture system (Eagle, Motion Analysis Corporation, US) is adopted
because of its advanced sensitive and reliable data capture ability. This type of system
directly measures markers and followed by analysis algorithms to get attitude. The
arrangement of those markers should be careful. Markers on selected locations on the
human body should not change relative distances. Each marker should be posited as far
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away from each other for reducing computational errors in the attitude and increasing
sensitivity. The placement of the infrared reflective markers is shown in figure 4, herein, 31
markers are selected in total (with a diameter of 9.5 mm) for the breast. The markers are
attached on the nude breast. It is well-known that the female breast covers from the anterior
axillary in the horizontal direction to the costal cartilage and sits from the second rib in the
vertical direction to sixth/seventh rib. The outer upper quadrant of the breast tissue extends
towards the axilla. Before starts the record, the motion capture system should be calibrated.
Then the participant was asked to stand at the centre of a camera focused, following she will
do the arm abduction position from 30° into 90° in the horizontal direction on both sides. The
real-time 3D coordinates in x, y, z directions of marked points A, B and C were measured
and recorded during the participant doing abduction.

Figure 5. Placement of motion capture markers on the breast.

The researchers received the approval of conducting the motion capture experiments from
the School of Design of The Hong Kong Polytechnic University. Prior to the experiments, the
participants have informed the content and purpose of this research. All of the participants
were signed the informed consent form. Their personal information remained confidential
and all the experimental data will not be disclosed. Participants are selected the female at
the age from 60 or above without any breast surgery history which was selected strictly
based on selected criteria.

One participant volunteered for this study, whose age is 65 and meets the subject
recruitment criteria that is no breast surgery history and muscle of body functional problems,
The motion including 2 yoga poses from bare skin, motion capture was conducted using
EVaRT5 to collect the marker data and data clean-up after measurement. The 2 yoga poses
are Warrior |, Warrior Il as shown in figure 5. Those two kinds of yoga poses will lift arms in
different directions, they are upward and lateral, respectively. The reason for choosing these
2 yoga poses is to investigate the differences in the skin extension of the senior women
breast when the breast was stretched in different directions.
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Figure 6. The selected 2 yoga poses for the motion capture experiments, Warrior | (left), Warrior Il (right).

4 Results and discussion

4.1 Analysis and results of the questionnaire

The reasons for participating in Yoga exercise was shown in figure 6. It can be found that
“lose weight and stress reduction” and “relax mind” are the two major reasons why senior
adults take part in the yoga exercises. Followed closed by physical fitness exercise and
improvement of temperament or gesture. The result expresses a combination of mental and
physical reasons from the perspective both the self-efficacy and the perceived benefits.
Other emerging themes like “feels good” (15%), “enjoyment” (4%), and those “who feel it has
become a part of their lifestyle” (4%) indicates that participants to do yoga practice is
somewhat due to the precaution of benefits overweighed its costs/risks which persistent
them to adhere the exercise practice, they think they can perform well although exercise is a
complex, time-consuming. The relax and stress relief of the yoga exercise outcome promote
their self-confidence, encourage them as motivation. It goes obvious that participants who
had longer yoga practice history reported being motivated more which can also be explained
by integrated regulation and intrinsic motivation. In other words, those who have practised
yoga report more autonomous forms of motivation.
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Figure 7. The reasons for participating in Yoga exercise.

As shown in figure 8, “wear comfortable”, “breathable perspiration”, and “easy to wear and
take off” are three main demands for participants’ selection no matter how long of the
participant's yoga practice engagement time. So, the senior women may pay more attention
to the comfort and support of sports bra. It also should be noticed that “the demand of
sensor of ritual” in three months’ yoga practice history has a larger proportion than who has
half a year and more yoga exercise history. This is a result of that “the sense of ritual”
motivates yoga beginners to start yoga exercise. SDT theory indicated that behaviours are
fully integrated with the self-concept, values, goals. (Sanli, Patterson, Bray, & Lee, 2013)
“The sense of ritual” satisfies the psychological needs to motivate exercise behaviour which
is totally incorporated into the behavioural repertoire. “Feel confident” it seems more
important for participants with more than one-year yoga practice history. These results also
indicate that integrated regulation may play a role in individuals’ abilities to reach the
transformed stage of change for practising yoga. In other words, sports bra may help
participants internalize to do yoga practice over time.
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Figure 8. The considered factors of wearing a sports bra for senior women with different yoga exercise history.
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4.2 Biomechanical analysis of motion capture

To describe the movement of the senior women breast, the skin extension of the breast and
how the breast deforms during the two selected yoga poses should be analyzed. The linear
displacement of the selected points on the breast surface was calculated. All kinematic
displacements of the points were assumed as a two-dimensional basis in one plane. The
linear displacements of the selected points are calculated by the equation:

A= (%J «100%
AL,

Herein, the AL presents the original displacement while the AL, presents the deformed
displacement, the A presents the strain.

Because the differences in the strain A are too small to obviously observe. The strain A takes
the form of the logarithm. The skin extensions from bare skin are calculated by using the
software OriginPro (OriginLab Corporation, USA). The results of the skin extension under
the different status of 2 poses are shown below. The down position in figure 9 means the
arms at the lowest position 45° angle of the gradient with the trunk on two sides. The up-
position means the arms lift over the head.

Yoga pose A Down-position Up-position

LY.

Warrior | E ﬂ'( v 75\ > “Af"‘\‘
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A21078 8 g 2,288 38 42410 8 6 4 0 4 6 8 101
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Figure 9. The visualization of motion results of yoga pose: Warrior |.

While the medium-position is the start of the Warrior Il. The arms put together at the medium
height in the centre director and the T-position is the end pose of the Warrior Il as shown in
Figure 10. The magnitude of the displacement as shown in the right hand of the graph. The
value varies from the lowest to highest is a small value to big. In the down position of Warrior
I, the displacement of each part on the breast seems closed. Only slightly orange colour in
the centre of two breasts which mean there is stretched, while the green colour can be seen
in the upper outer part on the breast means that this part is contracted.
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Figure 10. The visualization of motion results of yoga pose: Warrior Il.

Figure 10 shows the motion results of Warrior 1l the arms rotated from down-position to up-
position, the area of red colour in the upper outer part is the most extended part at that
moment, on the other hand, the blue colour representing the tightened part in the centre of
two breasts. It shows the upper outer part of the breast has the largest positive value which
indicates this part skin is stretched largest, while the centre of two breasts has the negative
value means that the place is contracted. It is demonstrated that the displacement is
increasing as the arm uplift, especially when the hands are raised up, the extra support is
needed on the upper cup for senior women when doing exercise. When it comes to talking
about the skin extension during Warrior I, the deformation of the linear displacement is
similar to that of down-position. However, the level of the linear displacement change of
medium-position is larger than that of down-position. This may be due to the push force of
arm on the breast when arms put together. When medium-position pose changes to T-
position, all boundary part both of the inner and outer part are stretched. Conversely,
boundary part to left nipple and then the right nipple is stretched in a lower level compared
with the boundary part, it means nearly the nipple point maintaining the lower level
movement during the change of the arm position. At the t-position, nearly the whole breasts
are stretched at a large extent. This also indicates that the senior women breast has a large
deformation during doing yoga. The large deformation may further influence the stability of
the breast, and repetitive deformed breast may result in lack of the support structural system
inside the breast and serious breast sagging. In order to avoid this situation, the sports bra
designed for senior women should pay more attention on the support.

4.3 Propose of the sports bra design criteria

Some researchers concluded the features of the most effective sports bra that are short vest
style, high neckline, slings, cross back, bound necklines, no center gore, no wire, no cradle,
no pad and a non-adjustable wide strap (Zhou jie, 2013, Zhangshichen, 2018). The breast
displacement can be reduced by the improvement of the gore height, shoulder strap width,
neckline height and side seam depth. The design criteria were established based on the
needs of older women in over 10 design features of construction based on the previous
questionnaire results and motion capture results. To address every need and aims to
provide effective support, comfort and stability, the specific design features were made
based on the result of content analysis, in terms of fabric, elastics, and over 10 features of
construction. For each need, design features were concluded from bra samples by
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frequency analysis in wear trial comments. Therefore, the design criteria can be summarized
based on the good design features and bad design features under each theme.

Table 1 Design criteria of aged-friendly sports bras

Needs Design criteria
Fabric Breathable Natural jade cool fabric
Thermal comfort Odor resistance polyester knitted fabric

Breathable and thin materials

Elastic strap No spreading Adjustable straps and closure
Easy to adjust Front adjusted strap
Easy to wear wide enough
Easy to move Strong elastics with good recovery
Neckline No exposure Higher neckline
Back Large movement space | Not cross-back and pull-over bra

Hidden back fat )
Back design: Narrow panel

Armhole Large movement space | Concave panel
Cup Round breast shape Molded tailor-made cup for older women
No sagging
Side panel Lift up the breast Special cutting to lift up and firm the breast
Aesthetic Fashionable Dark color or pastel color
Look younger Long shirt for covering the aging body

Color matching

Closure Easy to wear Front adjusted closure

Easy to move

Wing Better coverage Wider wing design

— Narrow back panel

Higher neckline

7 Frontadjusted closure | [—Wider wing design
/| \
s |

_;.:J' Molded tailor-made cup

~— Strong elastics with
good recovery

e ) . s Natural jade cool fabric
Long shirt for covering

the aging body
S L Dark or pastel color
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5 Conclusion

The needs of the older women on the sports bra are explored by conducting the
questionnaire survey, combined with results of the motion capture results on the nude breast
of older female participant, the design criteria of the sports bra for the older female users is
proposed. Design specification of age-friendly bras in biomechanical fitting terms for various
bra components and construction will be helpful for the development of sports bra. The
development of age-friendly sports bra can not only satisfy the physical needs but also can
fulfill participants’ psychological needs, then motivate then to wear sports bra and to initiate
and maintain the yoga practice because the extrinsic motivations are more effective than
intrinsic motivation at the beginning period. Those who have practiced yoga for longer
periods of time would be more autonomous forms to do yoga exercises.
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DESIGN REVOLUTIONS

Audience Matters: Participatory Exploration of
Speculative Design and Chinese Wedding Culture
Interaction
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Users play an essential role in the process of designing new products and services. At the
same time, culture also acts as a resource for design practice through user research and co-
creation. Meanwhile, the behavior of designed products via their use and users result in
culture becoming an outcome of design. With this in mind, speculative design promises to
comment upon culture mainly through building futuristic scenarios via design exhibitions and
similar provocative public space interactions. Without products acting as a central focus of
novelty which eventually become part of users’ everyday lives, as is the case in product
design or other more tangible design fields, this paper examines instead the interaction
between speculative design and culture. This paper explores the impact of participatory
activities on the interaction of speculative design and culture using a Research through
Design approach, in which a set of speculative design concepts are formulated within the
context of Chinese wedding culture. By conducting several participatory activities and
analyzing collected data, this paper proposes that speculative design which reshapes material
culture could attract public attention towards immateriality.

Keywords: participatory activities; design and culture; speculative design; Chinese
wedding culture

1 Introduction

Design is to nudge and change the current situation to a preferred one through new products,
systems and services (Simon, 1996). In order to ensure more predictable success with new
product launches, designers conduct a series of user research using anthropological
methodologies, or as Clarke suggests, “design anthropology”, to identify real user needs
(Clarke, 2010). Participatory design is one of the more well-known research methods which
invites users to participate in the product/design development process to better interpret their
demands into design language and product functions. There have been many studies on the
value of co-design and co-creation in multiple design disciplines (e.g. Trischler, Pervan, Kelly
& Scott, 2017, Mitchell, Ross, May, Sims & Parker, 2015). Design and culture are innately
linked through user research and the co-design process. When products are mass produced
and used in people’s daily lives, culture is reproduced by changing user behavior with
through design. In this way, culture is both a resource and an outcome of design practice
(Balsamo, 2010).
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Proposed by Dunne and Raby (2013), speculative design is conceptualized to reveal social
problems and comment upon culture. It focuses on possible political and cultural issues in
the future. Instead of conducting research and getting users involved in the production
process, the impact of designed products draws more attention. Since there are usually no
products available in real life which can represent the design concepts, speculative
designers mainly use provocative images and multimedia scenarios to express their cultural
perspectives. Users are engaged as an audience by reading and imaging the designers’
expressions. However, DiSalvo (2012) argues that although speculative design exhibition
“can spark a curiosity that might be pursued, it failed to rouse to action” (p.119). Elsden et al.
(2017) proposes the term Speculative Enactment, an experience-centered approach to
speculative practice, where people can interact with and experience speculation. It works by
making speculation matter to the participants, making their actions and non-actions
meaningful in the designed future scenarios. Lyckvi, Roto, Buie and Wu (2018) also work on
the overview of the combined participatory design / design fiction process. These studies
shed a light on the intersection of both participatory design method and speculative design
practice.

This paper aims at exploring the impact of participatory activities in speculative design and
cultural interaction in terms of designer-audience communication. A set of speculative design
concepts related to Chinese wedding culture was formed, followed by three participatory
activities including group discussions and a co-design workshop. It is proposed that
participatory activities, as communication methods, provide the audience with an opportunity
to deeply reflect on the current issues and co-create the future.

2 Speculative design in practice

2.1 Cultural context

The ritual of marriage is recognized as one of the most significant family events throughout
in nearly all cultures across the globe, and China is no exception. The wedding ceremony in
particular is the most important part of the ritual, with members of both couples’ families and
friends all playing some role, be it formal or informal. The couples, especially the brides
spend a huge amount of money on their dresses on the wedding day to show their tastes
and social status. Tiger Hill Bridal City in Suzhou is one of the largest wedding market in
China, attracting both domestic and international customers to buy their wedding dresses
there. The price of one dress can range from 40 RMB to 400,000 RMB with varying levels of
guality of materials and details.

Despite geographical differences and climates, the Chinese wedding ritual generally involves
three parts: pick up, ceremony and banquet. Pick up is when the groom escorts the bride
from her family to his. It often takes place in the morning. The bride sits on the bed while the
bridesmaids challenge the groom with some games at the door. Only when the groom and
his team pass all the game tests can they enter the room and meet the bride. The wedding
ceremony is held before the banquet when the couple stands on a stage in front of all the
guests and shares their love stories. There is usually a professional master of ceremonies
who hosts this session (similar to priest in the western wedding but without the same legal
linguistic powers). Then the couple and their parents toast to each table during the banquet.

It is common for a Chinese bride to wear three, four or even five dresses on her wedding day.
Brides wear different dresses to fit different ritual events. For instance, the bride often wears
a floor-length dress during the pick up session. The bride sits and spreads her dress on the
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bed, and may sprinkle some red ‘shuang xi’ (means double happiness in Chinese) on the
white dress to create a beautiful scene (see figure 1). At the ceremony, Chinese bride
prefers a western-style dress with long train to suit their wedding stage, demonstrating their
social status (see figure 2). At the banquet toast, the bride changes into a dress that is more
convenient for walking, which may be Chinese traditional clothing or knee-length dress,
generally in red (see figure 3). The bride only wears each dress for one to two hours. No
matter rented or bought, after the wedding day those dresses will not be worn again (see
table 1). It thus is reasonable to argue that the relationship of the bride and her wedding
dresses is weak by the time factor alone. This relationship without or with little (true) relation
is claimed as alienation (Jaeggi, 2014, Rosa & Henning, 2017). Originally identified by Karl
Marx (1988), alienation theory has attracted interest from research coming from multiple
different angles. After the 1950s, alienation was interpreted as the outcome of consumption
and scholarly work focused on the alienated behavior of consumers (Xue, Manuel-Navarrete
& Buzinde, 2014). Alienated consumers continuously and easily consume products they do
not really need and thus hold a weak relationship with after purchase.

Figure 1, the bride was sitting on the bed waiting for her husband
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Figure 2, the couple was walking on the stage of their wedding ceremony

111



Figure 3, picture of the bride (fourth from left) and some guests after the banquet

Table 1 The prices, wearing scenarios and durations of the three dresses on the wedding day

Price Wearing Scenario | Wearing Time | Wearing Duration
Dress 1 | 1300RMB in total, | Pick up 10am-12pm 2 hours

rented
Dress 2 Ceremony 5:30-7pm 1.5 hours
Dress 3 | 400RMB, bought [ Banquet toast 7-10pm 3 hours

2.2 Design concepts

The background of the speculative design concept acts as a response to the relationship
between the bride and her dresses. With the assumption that the relationship will become
weaker in the future, the speculative design concept is formed as a water resolvable
wedding dress which will totally disappear when washing after the wedding day. On the
contrary, another design concept is a wedding dress that is tailored from a daily dress of the
bride using water resolvable material. The wedding dress is able to change back to the
original one after washing. Under this circumstance, the relationship is strengthened since
the bride shares more stories with the dress both before and after the wedding day.

3 Participatory activities and results

3.1 Activity 1&2: Online and offline group discussions
The two design concepts were discussed with unmarried and married females through an
offline and an online discussion respectively (see figure 4 and 5). Their discussions followed
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the same structure with deeper and deeper descriptions of the concepts step by step. The
discussion was divided into the following four parts. Participants freely exchanged their
opinions in each step.

1. The design concept was described as a magic dress which totally disappears after
wearing once. The unmarried participants were curious about why and how the dress
disappears and they discussed several possibilities. The married group did not mind
as long as they were not the only one whose wedding dress disappears. They
discussed more about their own wedding experience. “My wedding dresses were rent
so | do not care if they disappeared or not. | would feel ominous if only my dress
disappeared bizarrely. But it would be fine if others’ dress also disappeared”, said
one participant.

2. The water soluble fabric was introduced to the participants. The unmarried
participants worried about the functions of the new dress such as what if the wedding
day is a rainy day, while the married group did not treat it as a problem - they all had
their weddings indoors. One unmarried participant mentioned the possible user
behavior change with this concept. “Maybe when | buy the dress | want it to
disappear after wearing. But after my wedding | change my mind and want to keep it.
In this case | will need to store it in a special way”, said her. The married group all
agreed that if the price is acceptable they would like this dress.

3. The tailored partly water dissolvable dress was described for them to compare. The
unmarried group all preferred this concept. One participant described it as “special
story for me and my husband”. The remained part of the dress fitted their imagination
that brides like keeping the wedding dress as a memento. They also mentioned there
might be special rituals on the wedding ceremony because of the new dress.
Surprisingly, almost all participants in the married group said they would not choose
the partly resolvable dress since they thought they did not own a suitable dress to
tailor. Only one participant thought the idea is creative and might be attractive to
those who loves to try newest fashion.

4. The design theory behind the practice was explained. The unmarried group thought it
as a great design concept but could not share more opinions. The married group also
did not care about the design theory. They only cared about the shape and price of
the dress.

Figure 4, offline group discussion with unmarried females
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Figure 5, online group discussion with married females

The participants of both online and offline discussions tend to judge the new design concept
under the current cultural context. They focused more on the functions and value for money
of the dress. Their perspectives were mainly considering whether they would buy the dress
for their wedding.

3.2 Activity 3: co-design workshop and interviews

A design workshop was held with nine participants from both design and other backgrounds.
Participants were divided into three mix-background groups (see figure 6). They were
encouraged to imagine what the Chinese wedding ceremony would be like in the future
based on the two wedding dress design concepts. Each group made a wedding dress
collage and a ceremony scenario paper prototype to explain their imagination and design. All
the participants were interviewed after the workshop.

Figure 6, co-design workshop with nine participants in three groups
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The design of group A was inspired by baptism from the western Christian religious concept.
In their future wedding ceremony, the bride would wear a white dress with super long water
soluble train. She would be baptized by passing through a river from the entrance to the
main stage of the wedding hall, where the dress train would resolve and her dress would
become a floor-length train (see figure 7). Group B designed a ceremony in martial arts style
and created new rituals for the couple in response to the water resolvable clothing. Similar to
the wedding dress by group A, their bride would wear a dress with super long train. The
guests attending the wedding would pour their wine and drinks onto the long dress train to
express their best wishes. Afterwards the bride would take off her long train and put it into a
huge wine glass with wine, to make it resolve together with the groom’s cloak made of the
same material (see figure 8). The imagined wedding ceremony of group C would take place
in the space. In their scenario, the couple would first meet and fall in love with each other at
a barren planet where looks like desert. The bride would wear in tights at this moment. Then
the couple would go through a waterfall door and arrive at a lively planet, representing their
new life after marriage. When walking through the waterfall, the tights would disappear and a
tutu inside would show up (see figure 9).

Figure 7, wedding ceremony prototype, storyboard and dress collage of Group A

Figure 8, wedding ceremony prototype, storyboard and dress collage of Group B
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Figure 9, wedding ceremony prototype, and dress collage of Group C

All the participants imagined more possibilities about Chinese wedding culture during the
workshop no matter they were conscious or not. Their thoughts during the workshop were
critical and reflective, while most of them did not pay attention to wedding culture before. All
the participants have attended some wedding ceremonies of their friends and relatives, and
two of the participants (they are a couple) had their wedding in 2016. They all recalled their
wedding experiences during the workshop. When talking about what did they gain from the
workshop, one girl said “maybe it will change my decisions on my own wedding”. It is
reasonable to argue that they will also recall their workshop experiences in wedding related
scenarios in the future. Only one participant had some considerations about wedding culture
before the workshop, such as the differences of Chinese and western wedding and the
future wedding forms. The workshop provided her with an opportunity to communicate her
former thinking with other participants. “It enriched my former imagination of future wedding.
| am very happy to express my ideas using design language”, said her. The design task in
the workshop pushed the participants to pay more attention to the cultural ritual in the future
instead of the functions of the dress compared to the group discussions. The wedding
ceremonies they designed are towards a preferred future. They all endued the wedding
stories positive endings, while in the group discussions participants imagined more accidents
during the wedding.

4 Conclusion

There is no doubt that involving a public audience is essential to speculative design and
culture interaction. The provocative images and scenarios that speculative design produced
make it possible to arise public attention. The material culture (in this case, the wedding
dress) has been reshaped to new concepts in the speculative designing process. However,
when exposed to new concepts only or as a central focus, users tend to judge the functions,
costs and prices, usability and practicality at first glance, ignoring deeper potential
experiences and impact on personal practice. Nevertheless, group discussion activities
encouraged more opinion exchanges when compared to visiting an exhibition, or other more
passive forms of interaction with prospective new concepts or ideas related to weddings. Co-
design activities after speculative designing process provided participants with a platform to
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reflect more on cultural practices. The hands-on, participatory nature of the activities allowed
the participants to enact a sense of tangibility to the abstract ideas of “culture” and
“weddings”, and at the same time, enabled a sense of reflection through both activities and
their respective discussions. Participants were allowed to create future scenarios, which
enables them to take immateriality (wedding culture) into consideration based on the change
of material culture (new design concept of wedding dresses). The co-design activities act as
catalysts in speculative design and culture interaction. Although the activities are short-term
and participants’ reflection is limited during the activities, the experience has the potential to
have continuous influence on participants in the future. Engaging with speculative design
through the use of participatory design activities provides a significant platform for creativity
and reflection via materiality, which will in turn act in a kind of reciprocal manner with regards
to the creation and acceptance of new cultural ideas and norms.
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Recently, human-centred design methods have been actively considered for developing new
products and services. Therefore, a new human-centred design framework for developing the
smart-textronics products is proposed in this paper. The ‘smart-textronics’ technology has
recently been popular for making people’s daily life better by combining electronic
components into clothes. The proposed co-design framework is composed of two phases —
problem finding and problem analysis. In the phase of ‘problem finding’, activities of the self-
immersion and co-creation are conducted through the usability test of existing similar
products and the workbook in which users describe their usage activities, emotions,
associated values and solution ideas. In the ‘problem analysis’ phase, the result analysis and
online survey are carried out to frame a final design problem. Finally, the proposed framework
is validated with the case study on designing the LED light jacket for bicycle users.

Keywords: Human-centred design; Co-design; Problem finding; Problem analysis;
Smart-textronics products

1 Introduction

A human-centred product development approach has attracted more attention since the
launch of various smart devices, because they have been successful by providing a
customized experience for users. In this context, smart wearable products had been
introduced about a decade ago, and smart textile, which is referred to as a combination of
soft textile and smart devices, was also been of significant attention for making people’s
every life convenient and pleased. More recently, a concept of smart-textronics has been
introduced as the new interdisciplinary paradigm comprising textiles, electronics and
informatics (Gniotek & Krucinska, 2003). Products embedded with the smart-textronics
technology can be applied in various situations. For example, it can provide an immediate
help in a life-threatening situation for the elderly or patients with the sensor integrated in the
textile that can monitor the health condition (Axisa et al., 2005). In addition, they can be used
for the smart fire suit with a wireless communication and the art works with a lightening
function such as the designer Moritz Waldemeyer's work (Vallozzi et al., 2010).

The smart-textronics products usually have complex characteristics because they are
composed of various components to support multiple functions (Chan et al., 2012; Lymberis
& Paradiso, 2008). Besides, they are supposed to be used by people for many hours of the
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day, and therefore, user satisfaction should be successfully ensured to provide an
appropriate user experience. In this context, researches of integrated sustainable service
designs for the smart-textronics products have been considered by cooperating and ideating
with experts in different disciplines (Ten Bhémer et al., 2012; Briggs-Goode et al., 2016). In
addition, a future user’s needs and desires for the smart-textronics products should be
predicted in the framework by properly handling ambiguity. For such framework, potential
users should participate in the early design stage.

To effectively involve users in the design process, various approaches have been studied
such as human/user-centred design, participatory design, co-design, and so on. The
participatory design approach has been popularly applied in the new product development
these days. In the participatory design, key stakeholders should be involved into design
process (Sanders & Stappers, 2008). Vacha et al. and Vacha and Kandusova emphasized
that it was essential to actively listen and analyse users’ needs and preferences by involving
them and having feedbacks for the proposed solution (Vacha et al., 2016; Vacha &
Kandusova, 2018) in the participatory design. The concept of co-design which emphasizes
the collective creativity of designers and stakeholders who are not trained in design has
been growing (Sanders & Stappers, 2008). In their co-design framework, they discussed that
users should be regarded as ‘experts’ of the design project, not passive stakeholders, by
making them actively participate in the design process. The co-design process can also be
more efficiently carried out by using proper toolkits, especially in the case that participants
are not experienced in the design project (Sanders & Stappers, 2008; Sanders & Westerlund,
2011). Tassi (2009) collected the comprehensive tools such as role play, group sketching,
issue cards, storytelling, and so on. Sanders and Westerlund (2011) suggested the concept
of co-design space where creative design toolkits or workshops can improve the creativity of
stakeholders in the process of design. In addition, the concept of value and the journey map
were exploited for the co-design space (Yoo et al., 2013; Reay et al., 2017).

Although significant efforts have been made to develop design methods making users
actively participate in the design process, a detailed methodological framework for effectively
discovering potential needs and wants of users have not been sufficiently explored. This
framework is of much significance to define design problems for products and services
considering a great deal of user experiences and associate contexts such as smart-
textronics products, which are of major concern in this paper. Therefore, we develop the
novel systematic co-design framework where users can actively participate for an effective
development of new smart-textronics products. The proposed framework consists of two
main phases — ‘problem finding’ and ‘problem analysis’. The problem finding phase has two
sub-steps such as ‘self-immersion’ and ‘co-creation’. In this phase, the workbook is prepared
as a toolkit for users to be immersed into certain usage situations and to ideate fragmentary,
yet very insightful, solutions. The workbook guides participants to describe their usage
activities, emotions, pain points, values, functions and possible solutions. In the phase of
problem analysis, the user analysis and problem framing are conducted in the step of
‘results analysis’, and the ‘online survey’ for possible users is conducted after developing the
qguestionnaire on the proposed product ideas. Finally, the proposed co-design framework is
applied to designing the LED light jacket for bicycle users as a case study.
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2 Co-design Framework

The schematic view of the proposed co-design framework is given in Figure 1. As can be
seen in Figure 1, the framework is composed of four steps such as self-immersion, co-
creation, results analysis and online survey. The steps of self-immersion and co-creation are
carried out in the phase of ‘problem finding’, and the results analysis and online survey are
conducted in the phase of ‘problem analysis’.

Self-immersion» Co-creation » '::::1:2'; » Online survey

Usability test of Using workbook to Separate problems in  Making questionnaire
similar product or promote creativity symptoms/ sub- based on results of
concept product problems/ main problem framing
problems within
o\ researchers
D
o—| ==
N> ==
e
[ Problem finding ) [ Problem analysis >

Figure 1. Schematic view of the proposed co-design framework

In the self-immersion step, 1:1 in-depth interview is mainly carried out for participating users.
In particular, the usability test on existing similar products is considered to immerse users in
usage situations. In the co-creation step, the workbook is developed, and participants are
asked to fill out the workbook. The workbook includes two parts: (1) journey map, activity
and emotion and (2) value and ideation. In the first part, users are asked to describe
activities in a sequential manner when using the products. Then, they denote their emotional
status for each activity node with possible reasons. Besides, users’ pain points should be
described with their significance levels. In the part of value and ideation, users can play a
role of product developer by relating value words with their activities and pain points and
coming up with desired functions and possible solution ideas. The value words can be
selected from the E3 value framework which had been proposed by Cho et al (Choe et al.,
2010). In Figure 2 and Figure 3, the snapshots of the parts 1 and 2 of the workbook are
given.

Co-creation workbook

< Activity >
Please write down the activities as much as possible

Wearing jacket Move to the destination Acceleration/ Change direction arrival

. deceleration
< Emotion >

Please imagine how you feel during activities

< Reason > Please describe the reason for that feeling

< Pain point >

Pease find out pain points as much as possible
And grade the amount of pain

Figure 2. Snapshots of the workbook — part 1
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Co-creation workbook

From now on, assume you are developer of the new product.
Please carry out the activities below.

<Value> Please mapping the value words for each activities or pain points

<Ideation & Function > Please ideate for the product and evaluate the importance for the idea
And ing the appropri ies that can be used for the idea

External
ay
brightness Speed

recognition sensing Measure movement distance

Figure 3. Snapshots of the workbook —part 2

After the above-mentioned steps, two steps — the results analysis and online survey — in the
phase of problem analysis are carried out. The data obtained during the problem finding
phase are processed and analysed in the step of results analysis. In this step, the user
analysis and problem framing are carried out. In the user analysis, several user groups are
identified based on characteristics of the participating users, and in addition, their product
creativity scores are compared and analysed. The product creativity score is composed of
three dimensions including the centrality (attraction), desire and importance which are
associated with customer satisfaction and purchasability (Horn and Salvendy, 2006).
Afterwards, the problem framing is proceeded via the classification scheme of symptom,
sub-problem and main-problem by multiple researchers having heterogeneous knowledge
and experience (Frishammar Johan et al., 2016). Then, their individual work is aggregated
and further discussed, and the integrated problem is framed and defined. Lastly, the
questionnaire is developed by addressing important issues raised in the problem framing
step, and the online survey is conducted for many unspecified users to get suggestions of
the final conceptual product idea.

3 Case Study: LED Highlight Jacket for Bicyclers

In order to validate the proposed co-design framework for the smart-textronics product
development, the case study on the LED highlight jacket for bicyclers was conducted. The
LED highlight jacket has been mainly used for bicycle users to enhance their convenience
and safety. In the meantime, the company tries to improve its design and function by actively
integrating smart-textronics technology to further enhance user satisfaction.

3.1 Problem finding: Self-immersion and Co-creation

We recruited 6 bicycle users having diverse experiences in terms of the frequency and
duration of cycling and number of people riding a bicycle together, and so on. The 1:1 in-
depth interview was conducted for each user. During the interview, the usability test on the
existing LED jacket and the co-creation activity with the workbook were conducted. Figure 4
shows the photo of the step-by-step sequence of the usability test and one of users wearing
the LED jacket during the test.
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( Before Wearing After Using
wearing b wearing Cyelin
@ jacket Je=i jacket [, R code i
®  Charge power of battery | ®  Impression as clothes @  Zipper up and press power & Slow down
Press th butt
® piug in battery ® iC the Sipper is open ® Change direction
@ Put the power supply _ _ .
in the pocket ®  Check LED light & Wait for signal

Check LED light disposition
(front, arm, back)

&

Figure 4. Photos of the sequence of the usability test (left) and the users wearing the LED jacket (right)

After the usability test, the users were asked to make scenarios by conceiving additional
activities during usage of the LED jacket and to denote their emotional status at each activity
node with needs and wants during the co-creation part 1 — journey map, activity and emotion.
In the part 2 — value and ideation, the users were asked to map value words to each activity
and pain point. In addition, they ideated additional functions and associated possible
solutions. They also expressed significance levels of the pain points and the value-function-
idea sets. Figure 5 shows the snapshot of the results of one user during the co-creation step.
In Figure 5, the red-coloured activities are added ones, and the emotional status for each
activity node is given. As can be seen in Figure 5, the user addressed several key needs
such as the impossibility of a simultaneous operation of the bicycle gears and LED controller,
the complicatedness for installing and recharging the jacket before, the difficulty in washing
the jacket, and so forth. In order to resolve such needs, the user emphasized the values of
convenience and comfort, and he addressed the functions of motion detection and
ventilation. Then, the ideas of a goretex textile for effective ventilation, a provision of left/right
direction signals with automatic detection of a bicycle rider, and a connection between a
bicycle and an LED controller have been come up with.

FUNCTION ventilation Left, right motion recognition
‘ sensor function
7

Usa in four seasons Automatically detect loft and right
IDEA Use goretex movements and give signal Connections between

Easy laundry

High ventilation No legal problem to provide right controller and bike
| and left signal ‘
| |
VALUE C%r:::;:r;ce Convenience COS:Z?":ITCQ Convenience
Wearing  Pickup Selecting the Leavingthe Installand ~Move to the Acceleration/ b poovo Change arrival Keep bicycle at home Laundry Charging a
jacket thebright destination home taking adjustto  gestination deceleration  in emergency direction to prevent theft battery
clothes |ike river/ lake  bicycle controller
Pain
- @ (5] -Point
A sopszssss sussssssasssssshss Nobpossi op icycle-gears and: smszzsooe PP T
@ i Thrill of controllers simultaneously + Hope that controller to be
Bxpection ofnew clothes beginning | * Lack of freedom of hand divided to left and right + When arrive at home, | feel like |
the riding + Feels like too much jobs to do for install and have too much work to do
recharge the product than using hand signal + Laundry problem

+ Battery charging problem

Figure 5. Snapshot of the results of one user during the co-creation step

3.2 Problem analysis: Results analysis and Online survey

In the results analysis, the user groups were identified based on characteristics of the
participating users. Table 1 shows the identified user groups and their summarized
characteristics. As can be seen in Table 1, three user groups were categorized.

122



Table 1 Three user groups identified from the user analysis

Group Users Characteristics

+ Ride a bicycle once or twice a week, and ride it for more than 3 hours at a time
+ Socialize with the people of the club

+ Sensitive of design when buying bicycle clothes

» Have various bicycle accessories

People who
participate in C,E
the bicycle club

People who ride * Ride 1~3 hours on weekdays evening or on weekends

a bicycle alone D, F * They use it when commuting

everyday » They need clothes to protect themselves at night while riding alone
People who ride A B + Often ride for 20 min to 2 hours on the weekdays or weekends

a bicycle often ' » They usually cycle at late night

In the problem framing step, three researchers analysed the data obtained from the users,
and the final main problem was defined by using the symptom-sub problem-main problem
structure. Figure 6 shows how the final main problem was identified in this step.

Subproblem

Change LED brightness, color, and design

[ Personalized control ‘ ‘ A sense of belonging q " o
‘ of LED mode | with colleagues Adle o ""‘""5*(3:23; O;} bg;igr“"z':a oy, sesthatic
LED needs to be more standing out for safety h
Bigger and brighter R . R
Alarm emergency J More LED lights to see igge: gl To improve safety, sufficient LEDs have to be placed —— - l Maximizing the safety using LED while
with LED notice \ clearly during the day back light with g visibility [ giving esthetic satisfaction

|_| Automatically LED light is changed
in respond to the change in velocity

f Beautiful LED light LED light has to be aesthetically beautiful

LED mode control which makes users feel
more connected to the product

Provide the health record as connecting | [ .. pleasant after exercise Satisfaction after exercising
to smart phone or 2 =
To make sure that [ May hurt because of [ The position of LED has to be figured easily, | Comfortable manipulation of
headlamps are switched on brightness of electric lamp also not to be dazzled - | sensor, controller, and battery
T Difficult to find the ‘ Wish the power button is Power button should be in a position where B
power button | attached to the bicycle users can find it well, and attached to the bicycle

Switch color | | Affordable to | [ Hope others don't realize the

Color, material 7 LED doesn’t screw up outfit of jacket

Instantly | | wear routinely | | LED when it's not turned on

It has to be aesthetically beautiful while

Brake LED light Is LED light is changed using Control the LED light as maximizing user safety and operating easily
changed as detecting the — the detection sensors of left automatically judging Enhance maneuverability of sensor control
reduction of velocity and right movement the sudden situation
Additional controller Is Can function with the smart Not obstruct the operation
necessary for LED phone or smartwatch instead of —|  of gear when install and —  Conveniently use the controller
light use the controller

Figure 6. Schematic view of the final main problem definition in the problem framing step

The questionnaire for an online survey was created by considering the main problems that
were defined in the previous step. The questionnaire was composed of total 28 items
altogether. Among them, 16 items were extracted from the results from symptom-sub
problem-main problem analysis. In addition, 9 items were obtained from the analysis on
usage patterns of the users and 3 items were evaluation questions on the overall concept.
The online survey was conducted for 23 respondents, and the results for 16 items that were
extracted from the problem framing are given in Figure 7. As can be known from Figure 7,
three insights having more than 4 points were obtained such as “affordable design to wear
routinely”, “Not interfere with gear operation when using the LED controller”, and “alarm
emergency with the LED notice”. Others having scores between 3.5 and 4 were also
seriously considered for the product refinement and development. Finally, they were
transferred to the company for the development of an advanced LED highlight jacket with the

smart-textronics technology.
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Affordable to wear routinely *

Hope others don’t realize the LED when it’s not turned on
LED doesn’t screw up outfit of jacket

Additional controller is necessary for LED light adjustment

Not interfere with gear operation when using the LED controller *
Automatically LED light is changed in respond to the change in velocity *

Personalized control of LED mode

LED needs to be more standing out for safety

Brake LED light is changed as detecting the reduction of velocity :
LED light is changed using the detection sensors of left and right movement
Beautiful LED light #

Control the LED light as automatically judging the sudden situation *

Alarm emergency with LED notice
A sense of belonging with colleagues E
Can function with the smart phone or smartwatch instead of additional..
Provide the health record as connecting to smart phone or smartwatch —l

Figure 7. On-line survey results in the problem framing step

4 Concluding Remarks

In this paper, the new human-centred design framework for a new product development was
proposed by considering co-creation between designers and users. Two main phases —
problem finding and problem analysis — are included in the framework. In the phase of the
problem finding, the self-immersion and co-creation steps are considered to make the users
deeply involved in the usage situation and ponder pain points, values, functions and possible
solutions with the 1:1 interview and the developed workbook. In the phase of the problem
analysis, the critical main problems are identified based on the user analysis and problem
framing. Then, the questionnaire is developed based on the results from the problem framing,
and the online survey is conducted. In order to investigate applicability of the proposed
framework, the case study on the LED highlight jacket for bicycle users was conducted. The
results were transferred to the company for advancing the current LED jacket by adding
insightful issues that were extracted from the users. Therefore, the case study showed
usefulness and applicability of the proposed framework for an early development stage of
the smart-textronics products. As a future work, the company will produce the new LED
jacket based on the results from the case study and the usability test will be carried out to
validate the proposed co-design framework.
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With a rapidly ageing population, Hong Kong is facing a multitude of challenges in providing
suitable housing models for ageing in place. This leads to a high level of

institutionalisation and many elders eventually have no choice but move into long-term care
facilities long before they need to. The rise of co-living is increasingly seen as an alternative
ageing in place model. The study proposes that co-living could also be conceptualised in a
long-term care setting in order to transform care environments from institutional to domestic.
Privacy, as a key design factor in various living conditions, has been investigated in relation to
the movement of older residents in a long-term care setting in Hong Kong. Data were
collected through an indoor location-tracking system. The results show three movement
patterns — (1) residents regularly withdrew to their bedrooms; (2) residents mostly moved
within in short-range distances and (3) residents travelled farthest from their bedroom in late
afternoon or early morning — that carry implications for future co-living layout designs.

Keywords: co-living, long-term care facility, privacy, movement

1 TRACK THEME: DESIGN AND PEOPLE

While we are ageing at an historic rate, research has shown that the ageing processes are
modifiable and that people are living longer without severe disability (Christensen, K. et al.,
2009). The emerging life stage, the third age, is now considered by many to be the “golden
years” of adulthood (Barnes, 2011). With increased life experiences, our aspirations for this
life stage are undergoing deep transformations. We need a new approach to reflect upon the
reality of the traditional 3-stage (education — work — retirement) life cycle. How do we keep
healthy? How will we afford to live without income? How will we sustain relationships?
(Gratton & Scott, 2016). How then can we use design to help people live better lives? A
study by Langdon and Thimbleby (2010) pointed out that inclusive design, an approach that
enables designers to relate to the realities of ageing users, has a key role in addressing
these changes. In addition, Orpwood et al. (2008) suggested that in order to create a useful
design that will support the needs of older adults with dementia, inter-disciplinary knowledge
combining the fields of social science, architecture, mechanical engineering, and care and
social services is indispensable.

Participatory design researchers have suggested that community engagement is the key to
creating designs that bring meaningful experiences. For instance, a study conducted in
Portugal indicated that by building relationships with the users, designers could inject
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meanings into design (Branco et al., 2016). Dindler and Iversen (2014) suggested that
nurturing relationships with the target groups has a critical impact on the design process and
should be an object of design also. However, studies suggested that designers need to
acquire skills to build relationships with the people they are designing for. Dankl (2017)
pointed out that designers are mostly not trained, in comparison to, for example, healthcare
professionals, in using a relational approach in the design process. Another study by
Hendriks et al. (2018), stated that by learning about the person-cantered care adopted by
care professionals, designers too could acquire the relational expertise when designing for
and with people who have dementia. That said, Stevens et al. (2016) specified that when
working with a single client, architects are familiar with ways to gather information and
empathize with the client. Yet, when working with a group of different clients, it becomes
more challenging for the designers to empathize with an abstract and undefined client. The
study suggested that by engaging the users as a narrator, architects could overcome this
obstacle.

This study proposes that, in the context of spatial design, indoor location-tracking technology
offers a subtle and embedded method to engage the users. Although not a relational
approach, ubiquitous data also has the potential to reveal how the elderly residents move
and live. The system recorded the movement data of 50 residents in a field study for 31 days
for analyses. The research sees digital technology as an alternative component in the co-
design process in enabling designers to gather deeper insights and engage the participants
in a more profound way.

2 RESEARCH FOCUS

Co-living is envisioned as an emerging housing model that could bridge the gap between
domestic and institutional settings and support older adults to age in place. To facilitate the
development of co-living spaces in Asia, the study aspires to understand the social
behaviours of older adults in a shared living environment through a field study using indoor
location-tracking technology. The focus of this research is to explain the residents’
movement patterns through the spaces in a care facility in relation to their needs for privacy
and social interaction.

2.1 Ageing in place

As the older population continues to grow, it is critically important to consider where and how
older adults will live (Bookman, 2008). Many older adults want to ‘stay put’ in their homes as
they age. These experiences have been found to have significant effects on older adults’
physical, cognitive, and social wellbeing (Burton et al., 2011), as well as supporting feelings
of inclusion, security, dignity, identity, and choice (Chui, 2008; Wiles et al., 2012).

However, to support ageing adults to age in place, Hong Kong still has a number of hurdles
to overcome. There are currently over 150,000 older people who live alone in domestic
settings (13% of total ageing population) and over 94,000 elders (8.1%) live in long-term
care facilities or non-domestic environments (Hong Kong Population Census, 2016). The
wide gap in housing quality between the domestic and institutional settings, referred as “the
slippery slope” by Sullivan (1998) is still valid in the situation in Hong Kong today. Figure 1
illustrates the current that there are limited options of housing units provided for the seniors
in Hong Kong. What is a cause for concern is that institutionalized environments, especially
those that are privately run, vary greatly in standards and quality of services (Chui, 2011).
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Private facilities are commonly regarded as “dire”, even with the government’s recent
proposal to tighten the regulations (Chiu, 2019a). However, with the long waiting list to a
subsidised care home, many elders have no choice but turn to private facilities which are not
subsidised (Chiu, 2019a). As reported by Social Welfare Department (2019), there are
currently around 42,000 elders living in private nursing homes. A study on infection control in
residential care homes indicated that the service in private homes are variable because they
are only required to meet the minimum statutory standards (Wong et. al, 2019). Another
news article reported that some rooms in private facilities are as small as 32 square feet in
size, failing to meet the existing already-low requirement of 70 square feet (Chiu, 2019b).

| Independent Living Shared / Assisted Living...
I

Figure 1. The “slippery slope” is a gap where a diverse range of housing prototypes is needed
(“star” represents shared units that are being phased out by government agencies).

Therefore, there is an urgent need for more attractive and inclusive housing options for a
diverse group of third age adults who are single, widowed, empty nesters, downsizers, etc.
(Battersby and Nicholson, 2014). In between the domestic and institutional settings,
authorities in Hong Kong had resorted to some forms of communal living units. However,
these initiatives did not deliver satisfactory results. These units are being phased out due to
the low occupancy and high level of conflicts. Non-profit organizations have also introduced
a number of housing schemes in hope to support the vision of ageing in place but were
reported to face challenges of financial viability (Sing Tao Daily, 2014). With the gradual
elimination of these specialized housing, elderly people will more likely end up living in a
long-term care setting, even when they may not need to. Figure 2 indicates the different
degrees of ownership older adults have in the available senior housing.
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| Independent Living LThe “slippery slope” | Institutionalized Setting |

1 2 %3 4 5 X 6 7 8
Public / Shared / Senior Senior Elderly Home for Care and Nursing
Private Subdivided | Housing 1 | Housing 2 | Hostel the Aged Attention Home
Housing Housing Home

Bedroom  [IA\E|{] Private Private Private

Kitchen Private Private Private None None None

Bathroom |8 L/e\VE1( HVE) Private

Dining Private Private Private

Living Private Private Private None None None None

Communal | None None None None None None

Figure 2. The degree of ownership that older adults have in the existing housing units
(“star” represents shared units that are being phased out by government agencies).

2.2 Co-living as a new housing model

According to recent studies, a number of concepts towards elderly living have pointed to the
importance of community living or co-living. As Rioux (2010) observed, some older adults
choose to move into a residential care home at their own will, even without major health
issues. The well-known architect, Matthias Hollwich advocated co-living as a key product for
ageing in place (Frearson, 2017). The re-emergence of co-housing in Europe and the United
States is seen to contribute to a sense of community (Cooper Markus, 2000) and
encourages social interaction (Williams, 2005). In Asia, co-living is also embraced by Japan,
who has abandoned the approach of building more long-term care facilities (Lee, 2018) and
redirected its focus to “housing with services”. These developments often adopt the model of
intergenerational co-living, from households in Nagoya (Zhan, 2017) to the health- and work-
integrated senior housing complex in Kashiwa (Urban Renaissance Agency, 2014). However,
shared housing remains a major setback in Hong Kong. Reports on violent conflicts were
common in the public housing units for seniors where bathroom and kitchen were shared.
The recent promotion of “co-living” developments has also been hotly debated as
repackaging the illegal subdivided units as “luxury apartments” (LinePost.hk, 2018). It would
require a new housing model for ageing in place to happen in the form of co-living in Hong
Kong.

It is therefore important to fully understand the behavioural patterns of older adults in a
shared living environment. By getting a better understanding on the behavioural patterns of
the older adults in a shared living environment, we can further identify the reasons behind
these behavioural patterns and develop motivation methods to alter the behaviours of the
older adults to a more advantageous situation. Intrinsic and extrinsic motivations are the two
important factors that drive the attitudes of older adults whether they are willing to accept, to
adopt, to be active, and to put into action in daily living (Dacey et al, 2008). The self-
determination theory is the research theory that puts design into factors that motivate
intrinsically the mind of old adults into the first step of experience. Competence, autonomy
and relatedness are the major design research parameters that could bring the concept of
motivation into older adults, extract meaningful experience in co-living, and, essentially, the
adoption of the living patterns and behaviours. The satisfaction comes from physical level of

129



safety and belonging, and then seek progressively higher in esteem and self-actualization
(Thielke et al, 2011). It is also important to understand and consistently maintain the
expectation of needs, which accumulate and becomes the personal living pattern of each
individual older adult. By providing suitable “opportunity”, “encouragement” and “reward”, the
living behaviours of the older adults in the scenario of co-living can be further shaped and

designed.

The research chose a long-term care home in Hong Kong as a form of a co-living
environment to investigate the residents’ movement patterns. Using indoor location-tracking
technology, the study collected the location and time duration data on the study site for a
period of 31 days. Altman’s privacy typology was adopted to explain how the design of the
privacy affected the residents’ movements, which in turn shaped the territories for activities.

3 CONCEPTUAL FRAMEWORK

The aim of the study was to establish the connection between the design of privacy and
residents’ movement patterns in a care facility setting. To achieve the goal, the research
asked the following questions: (1) What privacy settings can be identified in a long-term care
facility? (2) How does privacy affect the movement of the residents in relation to personal
territories?

The research focuses on the investigation of privacy in relation to movement patterns.
Privacy, often overlooked in many institutions for the ageing, is the subject of study.
According to literature, by allowing adequate privacy, people are more likely to have control
over space, i.e., territory and hence participate in activities (Proshansky et al., 1970).
Altman’s privacy model (1975) suggested that privacy as a boundary regulation process
where, just like a cell membrane, it can be closed or permeable depending on circumstances.

Along these lines, the field study examined the movement patterns of residents within a care
home study site within different territories of privacy. This research categorized the spaces in
a selected long-term care facility into territories where spaces were grouped based on the
states of privacy as delineated by Westin (1967): seclusion, intimacy, anonymity and reserve.
Applying these principles, four territory zones can be found on the study site to describe the
different privacy conditions: secluded, intimate, anonymous and optional territory. Figure 3
illustrates these zonings on a typical floor plan. The four territory zones are defined as
follows:

e Secluded territory is a single or cluster of rooms where residents can be most
separated from fellow residents, i.e., bedroom and washroom.

¢ Intimate territory is a single or cluster of rooms where residents can participate in
social activities with a small group of peers, i.e., peer's bedroom.

e Anonymous territory is a single or cluster of rooms where residents can find “public
privacy” and avoid intrusions, i.e., pantry and common room 1 (being monitored by
care givers from staff room).

e Optional territory, as opposed to being in reserve, is defined as a single or cluster of
rooms where residents are open to social interaction, i.e., common room 2,
washroom 2, and peer’s bedroom in the adjacent unit, and the lift and reception area
on ground floor.
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Living Unit Left Living Unit Right

Territory zone
Wash- | Room 8| Room 7 | Room 6 Room5 Room4 Room3  Wash-
room room - Secluded
Lift and Secluded territory
Stairs
I 'ntimate
territory
J
Common Common I:I Anonymous
Room 9 |Room 10 Room 2 Room 1 Room 1 Room 2 territory
Optional StatfRoom Anonymous I:I Optional
territory

Figure 3. The four territory zones on a typical floor plan of the study site

4 METHODS

4.1 Design of Field study: Using Sensor Technologies

An indoor location-tracking system using Bluetooth Low Energy (BLE) technology was set up
on the study site. The system was set up as permanent installations in the facility for the
purposes of monitoring in case of falls. Each participating resident is assigned a smartwatch
that communicates with the sensors by receiving signals sent out by the sensors. When an
elderly resident is in the indoor environment, within the range of the signals, her/his location
can be tracked by the beacons that were installed on the walls. The system collected
continuous location data for the entire month in March, 2017 when the weather is found to
be the most pleasant in Hong Kong.

Although BLE technology is growing in popularity due to the ease of installation and
affordability of the components, the technology still faces a number of challenges in
accurately tracking the locations of participants in relation to the issues of signal fluctuations
and refractions in the physical space (Cantén Paterna, 2017). That said, it is advantageous
in its non-intrusive method of monitoring and its capability in continuously tracking elderly
residents’ movement data make it a new method to gather numeric data in evaluating
person-environment relationships. The system leverages on collecting quantitative data that
have the following characteristics in order to retrieve deeper insights in terms of spatial
design and social interaction: (1) Ubiquitous location data — residents’ movements were
recorded in all the spaces of the study site - bedroom, washroom, common area, pantry and
reception area - at random timeslots. (2) Continuous time data - residents’ time duration data
at each location were recorded randomly from 0 to 23 hour for 31 days, which were
calculated into mean values by the hour in a day. (3) Personal tags — the system had the
advantage of collecting the time and location data in a multi-user environment, permitting the
identification of each elderly participant which was essential for observing individual
movement patterns.

4.2 Study Sites and participants

A care facility of 200 residents was selected for this study. The care facility consists six floors
in a building that was built in the 1990’s. The ground floor contains the reception area and a
workshop space for group activities. Residents lived between the first floor and fifth floor.
Each floor has two living units that are connected by the staff station and pantry. Each unit,
approximately 2000 square feet, accommodated 20 residents. Female and male residents
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lived separately on different floors. The residents were able to go between the six floors in a
lift and to exit the building through the main gate that was next to the reception area. The two
units were in a symmetrical spatial layout and were connected in the middle by the pantry
and staff room (restricted area).

In total, 50 participants (female, n=26 and male, n=24) were recruited for the experiment.
The sampling criteria for the pilot study included two items; a balanced proportion of female
(n=26) and male (n=24) residents, and higher functional abilities in terms motor and
cognitive skills for the carrying out of the activities of daily living (ADL). Around 20% of the
residents participated from each living unit on each floor. Each resident was assigned with a
smartwatch which allowed the location data to be recorded by the beacons throughout the
day. A one-day training was conducted on site for both the residents and the care staff in
using and charging the wristbands.

4.3 Data Analysis

The study first examined residents’ movements on all floors for particular trends. It then
focused on the data recorded on the fourth and fifth floor where the highest numbers of
female (n=13) and male (n=9) participants lived.

Before the analyses, the data were screened according to a set of criteria to ensure greater
validity. Since BLE signals travel through walls and floor slabs, it sometimes results in
duplicate or inaccurate location data in the indoor environment. Therefore, the data were
filtered out in the following conditions: (1) when a resident was found back and forth in one
room and the adjacent during the same hour (e.g., living/dining room right and room 1), (2)
when a resident was found in other rooms that are directly above or below (e.g., a resident in
room 9 on 4th floor was found in room 9 on 5th floor), and (3) when a resident was found in
a location for under 3 minutes, which was observed on site to be the time required for
signals to stabilize.

The analyses focused on how residents used spaces in relation to time and location, and
what movement patterns were discovered in relation to privacy territory. Figure 5 illustrates a
resident’s access model to other rooms in the care facility and her/his movements through
the four territory zones. Based on this model, the analyses explored the collective
movements of all the residents in search of a general tendency.

Secluded territory

Anonymous territory

Living/
Dining
room

Living/
Dining
room

Resident
room

Optional territory

Lift and
stairs

Reception

A . entrance
Intimate territory

Figure 4. Access model to four territory zones from a resident’s bedroom
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4.3.1 Space use

Time duration results suggested a number of ways in which the residents use the spaces
(figure 6). Analyses indicated that residents spent 92% of the day (around 22 hours) inside
the boundary of their own living units (63% in the more private spaces of bedroom,
washroom and peer room; 39% in the more public setting of common room 1 and pantry). A
small portion of time was spent in visiting common room in the opposite living quarter (4%)
and a significantly low amount of time was spent on the ground floor where the entrance was
located (0.2%). No residents were found to have travelled to the living units of different floors.

| 38.82%

| 30.96%

2

OWN ROOM WASH ROOM PEERROOM COMMON1 PANTRY COMMON 2 ENTRANCE

3.78%

0.10%

Figure 5. Percentage of time duration in each space

Residents spent around 9 hours of the day in the anonymous territory between 7 a.m. to 9
p.m. Participants generally spent under 2 hours in the optional territory usually between 3 —
5 p.m. Residents were found briefly in the intimate zone, spending time in peer’s room. An
hourly colour scale of duration (figure 7) indicates that residents’ activities concentrated in
the secluded territory throughout the day. The activity pattern in the secluded territory was
characterized with irregular and brief movements while the activities in the anonymous
territory were frequent and long. There was little activity in the optional territory near the
entrance on ground floor.

Hour
Room ©0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

Own Room
Wash Room

Peer Room
Common Room 1
Pantry

Common Room 2
Entrance

Figure 6. Percentage of time duration in each space

4.3.2 Movement patterns

Although each floor had its unique movement patterns, there was a regularity in the general
patterns. Results showed that 80% of the residents travelled short range distances
throughout the day. Long-ranged travels commonly took place at around 3-4 p.m., but
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sometimes in the middle of the night. Longer range walks to the ground floor entrance
usually happened at around 9 - 11 a.m. and 1-3 p.m.

100%

80% 82%

40%

PERCENTAGE OF TIME

20%

mm— ShoOrt Range == == LongRange
Figure 7. Short range and long range travels on each floor

In addition to the characteristic short-ranged travels, residents were also seen returning to
their own rooms on an hourly basis. Figure 10 demonstrates the changes in the distances
outside the bedroom in a time sequence. Depending on the location of the bedroom, results
indicated that residents started the day moving within secluded territories near their
bedrooms. The boundary of the territory expanded further at around 1 p.m. and the farthest
at around 4 p.m.

5 DISCUSSIONS

The results suggested that privacy is not a linear experience, stretching from public, semi-
public, semi-private and private. Rather the residents’ movement was closely linked to the
four privacy conditions (seclusion, intimate, anonymous or optional) depicted in the access
model. In another word, residents would move around different rooms during different time of
the day to find the desired privacy. For example, “seclusion” could be found in one’s own
room at 4 p.m. (when most people were seen out of the bedroom) or in the public common
area at 2 a.m. (when most people were in their own rooms). Although privacy can be
determined by metric distances, it is more to do with its temporal attribute and what activities
the rooms enabled residents to do. Thus having the capability to access different privacy
settings in one particular space is significant in a co-living environment.

Three movement patterns were synthesized below to discuss the impact of privacy design.

5.1 Pattern 1: withdrawal to bedrooms

Results show that the residents withdrew to their bedrooms on an hourly basis where they
had more privacy. It suggests that having a higher level of privacy was often important for
the elderly residents. However, this observation also indicates that the high use of bedrooms
was due to the lack of privacy found between the bedroom (secluded territory) and the
common area (anonymous territory). It is implied that incorporating other privacy
experiences could encourage the residents to spend more time outside of the bedroom.

134



5.2 Pattern 2: short-range travels

Results show that the residents mostly stayed in areas that are within short distances from
the bedroom. More specifically, a large part of the residents’ day was spent in the common
area and pantry (anonymous territory) with a small portion of the time in peers’ rooms
(intimate territory). It is fair to assume that the residents carried out most of the daily
activities within the boundary of their living unit where only three types of privacy
experiences were found. This movement pattern implies that the space mainly induced
group activities offering little opportunities for personal or small group activities.

5.3 Pattern 3: Long-range travels

Results show that the residents spent very little time in the adjacent living unit or on the
ground floor (i.e. optional territory). Therefore, this pattern is likely to suggest a change in
daily routines. Residents were mostly located in the optional territory in late afternoon or just
after midnight. It indicates that enabling this specific privacy setting would potentially
encourage the residents to leave their own living unit. This pattern is worth noting as it
implies that the residents travelled to a less familiar environment and were more likely to
participate in different types of social activities.

6 CONCLUSIONS

The paper concludes that different privacy settings — secluded, intimate, anonymous and
optional — have an effect on the movement patterns of elderly residents. Results show that
three movement patterns carry the implications for the design of privacy for future co-living
layout. It is also concluded that ubiquitous data could better inform designers and
researchers in what ways the physical environment affects behaviour. In terms of methods,
the indoor location-tracking system used in the field study provided 80% accuracy in
collecting location and duration data. The study recommends that more research using the
big data approach is needed to better explore the relationship between movement and
architecture inside other long term care facilities.

Although current preliminary results only focus on the influences that physical designs have
on mobility patterns in a nursing home, it is acknowledged that other factors such as daily
activities and friendships will also affect how the elders move. In order to further explain the
motivations behind the movement patterns, qualitative analyses such as focus group
interviews will be conducted in the next phase to examine the interplay between privacy
design and residents’ social networks. Temporal dimensions will also be incorporated to
investigate to what degree the weekday and weekend activities affected how elders moved.
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Architecture always involves people, but current architectural design methods continue to
actively avoid involving people. Participation has been both applauded as the hero, and
stigmatised as the enemy, of design methodology perhaps due to inevitable political
entanglements. | subscribe to the notion that Participation and Architecture will always be
political, in the sense that they both affect people’s lives. Participatory Design (PD)
methodologies, and their transformational power, can offer Architecture a more responsive
approach of how to involve people.

For the purpose of this paper, | will reflect upon the findings of a Situated Action, called The
Library of Engagements, included in the Participatory Design Conference held in Hasselt,
Belgium in August 2018. The Library is a collection of PD methods that | have been gathering
since 2010. It is shared through a performative dialogue, initially with the aim of inspiring more
designers to employ participative methods in their processes, and has developed into a
motivational toolkit for citizens to take action themselves. The paper focuses on two examples
and uses descriptive field notes to summarise unintended but beneficial outcomes.

Keywords: participatory design; engagement; architecture; art; participation;
transformation.

1 Introduction

The explicit aim of Participatory Design is to improve the quality of a designed product,
service or even building, however the impact of PD methods have greater reach than on
outcome alone. | believe engagement activities have an inherent transformative effect on
both the participant, and facilitator (Till, 2005). Promoting architectural design activities that
are carried out with people, as opposed to for them, challenges the current paradigm and
contributes to the movement that Participation needs to become central to the practice of
architecture. This also endorses a potential future for Architecture to become a form of
affective labour, one that always directly constructs a relationship (Hardt & Negri, 2005).

The Library of Engagements evolved from a critique of methods of participation employed
inside and outside the built environment as part of my Master’s in Architecture. What started
as a theoretical study has continued to develop over the last 10 years through my
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professional practice, community facilitation, research and teaching. | am interested in
discovering ways of sharing and disseminating methods of engagement to both built
environment professionals and citizens.

“The Library of Engagements is a Participatory Design tool for engaging citizens in the
production of space, urban and architectural design in their cities. It is a collection of
methods, techniques and tools used in Participatory Design. The physical archive consists of
a catalogue index box, archive boxes and a selection of books. The archive has documents,
photos and objects relating to examples of different methods catalogued in the index.”
(Crompton, 2018) (fig. 1).

Figure 1. Image showing the Library of Engagement’s Archive (left) and the Library’s Catalogue or Index (right).
Source: Author’s Own.

The Library offers a tonic to a consultation-fatigued public, providing examples of democratic
design methods from role-play workshops to artist’s interventions. There are around 100
examples currently ‘held’ in the library, the majority of which are UK based. It is an ever-
growing collection, activated by participants and curated by its owner, the librarian (Emily
Crompton), who uses small illustrative examples to inform and possibly inspire an alternative
way to practice architecture or approach Participatory Design. Participants can only access
the library’s collection through conversation with the librarian, who through asking questions
about the person’s life gleans an interest and selects an appropriate method of engagement
to share. The personalised nature of the installation emphasises the importance of creating
bespoke methods for each scenario, but also highlights a restriction of dissemination.

The Library’s index is ordered in multiple ways, meaning projects and artefacts can be found
through various entry points. Through dialogue, the participant affects which examples will
be revealed by the librarian from the collection, to ensure examples are relevant. The
conversation between participant and librarian becomes a tool itself, demonstrating a desire
to create space for a “negotiation of hope” (Till, 2005), which regards the interaction as
important as the outcome. Here outcomes are unknown, no perfect solution (method) will be
found, only attempts to make space for others to make sense of the actions of others, and
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an acceptance that space is not created by a lone individual but by the very act of
negotiation, of participation.

The Library of Engagements, as a Situated Action was part of the Participatory Design
Conference (PDC) 2018. The Situated Action programme is a series of site-specific
interventions instigated to address the debate on public space and on the politics of design.
An exhibition of the fifteen Situated Actions, entitled The Politics of Design: Act 1, was
curated as part of the conference, and held at Z33 House for Contemporary Art. It aimed to
contextualise current participatory design practices that were part of PDC 2018 by placing
Situated Actions in a dialogue with several local and international projects (fig. 2).

O ©

Genk

o

Hasselt

Figure 2. Map showing the location of the 5 ‘Situated Actions’ at PDC18 which are local to Hasselt, the other 10
actions were internationally located, or hosted at Z33 in Hasselt (orange home symbol). Credit: Google Maps

2 Methodology

The Library of Engagements as a Situated Action took place over one day (21 August
2018) within the conference, and was located in a central bicycle café called Fietsbar to
encourage an open dialogue with residents of Hasselt. It aimed to simultaneously gather
information, stories and artefacts of methods of engagement from local citizens whilst also
sharing information, stories and artefacts from the existing library’s collection and archive.
The ambition was to create a mutual learning exchange where both participant and facilitator
were affected by the interaction, and as such produce a microcosm of ‘transformational
participation’ (Till, 2005).
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Rather than act as another “how to” guide, the library as a catalogue of methods responds to
Doina Petrescu’s criticism that such guides are too prescriptive and rather than liberating,
tend to control the participative process (Petrescu, 2005). When reviewing each method |
distinguished different characteristics and aspects, which help categorise and form links
between methods. While these descriptors help comprehend the practicalities of the method,
they cannot alone describe all the aspects or outcomes of the activity. Field notes
supplemented the descriptions to capture additional impacts the method had on the
participant, facilitator or outcome.

Table 1 Showing the different categories of descriptors reviewed for each method

Engagement Descriptor

Explanation

Instigator

The person designing and leading the engagement activity. (e.g.
workshop facilitator, protest leader, writer of survey)

Instigator Motivation/s

The motives of the instigator/ why they are involved.

Participants

The people taking part in the engagement (whether knowingly or not).
Important to understand if they have self-selected or not.

Participant Motivation/s

The motives of the participants/ why they are taking part.

Organisational Motivation/s

Instigators are often (but not always) connected to or employed by an
organisation. It is important to understand the organisation’s motives
for carrying out an engagement activity, as this will impact upon the
instigator’s actions.

Economics

How the activity is being funded, (e.g. whether it is created voluntarily,
developer-led, or Local Authority-led etc). This impacts upon the
involvement of instigator, participant, and affects potential outputs.

Location

Site of Engagement. As this library is created from the perspective of
the architectural discipline, all methods are situated. The chosen
location impact for engagements will impact on participants,
economics, and output.

Theme

The overarching theme that the desired outcome is connected to (e.g.
Heritage)

Topic

The specific topic of the method of engagement, or what is being
talked about. (e.g. regeneration of a building)

Engagement Method

How the engagement was provided, or the type of engagement
method (e.g. workshop, survey, meanwhile event, festival, talk, protest)

Engagement Medium

The style the method is carried out in (e.g. sets of diagrams, 3D model,
drawings)

The length of activity, and when it took place. The timescale of

Timing methods is important to understand to glean what affect the
engagement will have on the outcome (and sometimes if at all).
What was the result. This may or may not have been affected by the
Output engagement. (this may not be defined at the time of activity, and could

be different to original aim)

The library accepts that no ideal participation model exists, and that there is no perfect
method with which to engage all groups (Till, 2005). However, by looking at a wide variety of
consultation practises and alternative methods of participation, the library provides a platform
for discussion to define future participative processes.

In Hasselt, the Library was used as a tool to engage citizens in a discussion about their city,
and | hoped it would also encourage them to instigate Participatory (Design) practices
themselves. Ahead of the Action | carried out desktop research into various PD projects in
and around Hasselt, and supplemented the Library’s existing catalogue of methods, projects,
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groups etc. with 35 local projects. Examples selected for the Library were mostly ‘situated’;
Participatory Design for Architecture is always located, positioned, in place (fig. 3). Where
possible | contacted groups and individuals responsible for projects, including architects,
practitioners, activists, artists, residents and academics and invited them to take part in the
Situated Action, and contribute to the Library Archive.

®

Genk

(e

Hasselt

Figure 3. Map showing the locations of the newly entered projects local to Hasselt and Genk. Credit: Google
Maps.

3 Results and Discussion

In its simplest form, the Action was a series of conversations or storytelling. Till (2005)
discusses recognising the power and validity of an ordinary conversation as a new form of
communication for participatory processes in the creation of ‘transformative participation’. He
goes on to suggest how conversations are an appropriate new starting point to challenge
normative architectural production and communication styles. Individual narratives often
communicate how people navigate societal or organisational constructs, but they can move
beyond description alone especially considering that “Telling a story about oneself can
sometimes transform that self’” (Wortham, 2001).

In this section, | will focus on two specific conversations with invited guests, which took place
at the Situated Action (fig. 4). They told me some interesting stories, which allude to a
‘transformative participation’. The conversations in the Action were audio recorded with
permission and interpreted into detailed field notes which are summarised below.
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Using the earlier defined Engagement Descriptors, these explanations touch on the
important aspects of each engagement event such as: who instigated the activity, who were
the intended participants, where did it take place, what was the theme or topic of the
participation activity, what were the motivations for involvement of both instigator and
participant, the timing of the event etc. Field notes provide reflection on moments of
transformation due to engagement activities.

]

Figure 4. Author in Conversation with [S], an invited guest to the Library of Engagements as a ‘Situated Action’.
Photo credit: Seppe Moons-Z33

3.1 Chocoladefabriek, Nerem-Tongeren, Belgium, 2013 — 2016.

The desired outcome of the first example was a building design. Methods employed included
meanwhile uses and artists residencies to challenge people’s preconceptions of the building,
as well as informal conversations with the architects using blank templates of the existing
structure, and online tools to encourage discussion about the potential design of housing
units. The engagement activities are summarised in Table 2 and a descriptive summary of
the field notes from the conversation follows.

Table 2 Chocoladefabriek Engagement Description

Engagement Descriptor Chocoladefabriek

[B] as an Architect, part of an architectural practice, working with a

Instigator communications agency (paid for by a developer).

Instigator Motivation/s To bring a derelict building back into use.

Thousands of people from surrounding area, 900 Local Residents,

Participants Artists, event’s organisers and others.

Participant Motivation/s Public with a need for large event space/ to attend temporary events.
Organisational Motivation/s | Developer needed to make the development viable.
Economics Developer paid architects to work on design; much of the engagement
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was self-initiated by Architects / Citizens.

Location Chocoladefabriek, Nerem-Tongeren, Belgium.
Theme Regeneration.
Topic What can we use this building for?

Temporary Interventions in a derelict building/ Meanwhile uses for an

Engagement Method out of use building.

Engagement Medium Architects used plans, drawings, websites and conversations.

Various events taking place over 4 years, construction started in 2017

Timing (2013 — 2018).

Renovated Building, including housing units, workspaces, event space

Output and a restaurant.

From the developer’s perspective, the only perceived re-use for a derelict Chocolate factory
outside Nerem was housing, but the site had a poor reputation with the public due to its
industrial past. It was a unique space for the area: 160m long, 2 storeys, with a 10 storey-
high tower. “No one knew what do with it — we [didn’t] know what to do with it either! Imagine
if we just open the doors and ask people what they think to do with it. Neighbours, old factory
workers.” [B: Architect, and instigator].

A series of meanwhile events challenged the local community’s perceptions of the building’s
potential, these included: an Easter egg hunt, a cycling games, artist’s residencies, dance
classes, parties, temporary installations, chocolate making competitions etc. Activities
enabled people to visit the building, many for the first time, and almost as an aside to these
activities, the architects would informally ask people what they thought about the future of
the building through various tools such as websites, drawings and conversations. “We
hosted a festival as part of a historic open building event in Belgium. It became so popular,
over 7000 people attended! And with only 900 people in the town, they were amazed. It
wasn’t loved before, but the activities created a fondness” [B].

Naturally, instigating such events in a derelict building brought challenges, for example
navigating strict regulatory frameworks for putting on a party for 1000 people (e.g. fire
regulations, licences). [B] reflected that their developer client was wary of the risks of holding
open events and activities, and even of asking people what they wanted to do with the space.
However, without hosting the events, and having the conversations, [B] felt the factory would
not have been brought back into use. The meanwhile and engagement activities created a
demand for additional space for socialising, working and eating which may never have
become a viable part of the development. The activities had an impact on the brief and built
outcome, as well as on the participants (their perception of the building), on the developer
(what was viable) and on the designers (what was important to people who may live there).
“They [the community] asked us how did we do it, and we always say we did it together, we
were all small ambassadors to make a new future for the building — that was our aim, it was
the most important thing for us” [B].

For inclusion in the library of engagements, [B] donated a framed series of images depicting
the project including the output of an artist’s residency, the residents drawings, a computer
model of the scheme and a photo of the factory under construction (fig. 5).
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Figure 5. Image of framed set of image depicting the design process of Chocoladefabriek Artefact, donated by [B].

3.2 SteenKool / Forever Coal, Mine-Depot Waterschei, Genk, Belgium, 2012
Manifesta is a biennial arts festival, and for its 9" edition the organisers had a desire to
include local residents. The outcome was not defined ahead of the engagement activity, and
instead emerged through the participative process. The method employed was workshops
that led to the creation of artwork by ex-miners and culminated in an exhibition. A brief
summary of the method of engagement is below in Table 3 followed by the descriptive
summary of the field notes.

Table 3 SteenKool / Forever Coal Engagement Description

Engagement Descriptor SteenKool / Forever Coal

Instigator [S] as an Art Mediator (paid by Manifesta 9 — an art biennial).
Instigator Motivation/s To work with people (non-artists) to create art.

Participants 8 Local Ex-miners, all volunteers at mine heritage museum.
Participant Motivation/s To take part, to make art, to reflect on the place of the mine.

Manifesta’s motivation appears to be partly to increase the museum
Organisational Motivation/s | volunteer’s involvement, and partly to bring the museum’s volunteers
“on side” — to tolerate the Biennial’s art activities.

Economics Activity included as part of Art Biennial.

Waterschei coalmine, Genk, Belgium. Engagement took place

Location » . ;
specifically in the mine museum.

Theme Art.

Waterschei mine closed in the late 80s “how do we look back, how do

Topic we see their future, or how are they doing today.” [S]
Engagement Method Facilitated Workshop.
Engagement Medium Art workshop
. 1 month to create artworks, participants and instigator met once a
Timing week
Output Exhibition. Artworks by all participants exhibited as part of Manifesta 9.
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The 9th edition of the Biennial was held in the old Waterschei coalmine in Genk, an industrial
town East of Hasselt. A small heritage museum already existed at the mine, and while there
was some communication between the Biennial’s organisers and the museum’s volunteers,
the Biennial commissioned [S], an Art Mediator to carry out a project to involve them further.
[S] already knew some of the ex-miners, having carried out public tours for Manifesta, and
started the engagement “by inviting them for a Sunday morning brainstorm. | like to let it
grow from the people themselves... by talking, asking, feeling, a lot of intuitive feeling.” They
became their own Art Group. The themes of the work displayed at the Biennial placed the
local context centre-stage, and works regarded coal mining, energy production, and the
associated labour. Work from The Ashington Group — a group of miners who took art classes
in 1934, receiving international success — was exhibited, which tied in well with the creation
of ART SCHOOL MINE HISTORY, as they called themselves.

The ex-miners began to make work, using collage, drawing, and materials they found or
photocopied from the museum archive. Locating the group within the heritage museum
helped them draw on the environment and influenced the work they created. [S] remembers
that the ex-miners had their own way of communicating together. It was hard for her to pick-
up on the hidden meaning of their conversations. It was intuitive, but also allowed them to
have conversations together without her, which seemed important to the process.

For Manifesta, it was the first time they had invited local residents to become the artists, to
display their own work. It concluded with an exhibition in the mine heritage museum. [S]
recalled the exhibition as being “the most important thing of the project — it made them [the
ex-miners] feel that they were full members of Manifesta.” After the project, one participant
created a painting every week; “it opened something in him and he developed as an artist”.
[S] continued to visit him for some years after and he would often gift to her his paintings.
She donated his 191st painting, completed in 2015, to the library as an artefact for the
Library Archive (fig. 6).

Steenkool

Figure 6. Image of a canvas made by a participant in Steenkool (leff) and exhibition publication (right), donated
by [S].
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4 Summary

In both examples, the transformative moments were an unscripted or unintended
consequence of the engagement activity. While the PD methods were carefully curated and
planned, the transformational power of PD practice is how space can be provided to uncover
unexpected outcomes. For example, the participant becoming an artist through their
engagement in Manifesta’s 1-month art project, or at Chocoladefabriek the newly created
viability of event space in a housing-led development scheme. The two examples
demonstrate that the effects of PD can be wider reaching than on design outcome alone. By
continuing to investigate the methods of PD, | hope to encourage more Architects to use
Participation in their own design processes, so the discipline can support the transformation
of citizens, as well as designing suitable buildings.

To explore the Library of Engagements as a method of transformational participation in itself,
| have reflected on the Situated Action using the engagement descriptors (table 4). Both
conversations provided an opportunity for exchange between [S]/[B] (the participants) and
myself (as instigator).The original aim of the library was to help architects and designers
value unintended outcomes of engagement activities in their design process. | believe in
both examples above this was achieved to some extent, though admittedly both were self-
selecting and were practitioners who had already carried out PD activities. Both [B] and [S]
acknowledged that PD was not their usual mode of operations in their respective fields, and
identified benefits (and complications) of working in that way through the conversations. The
dialogue gave the practitioners and myself time to reflect on using PD methods, and in the
case of [S] provided encouragement to carry out more PD inspired projects — she vocalised
having loved looking back over the project, and a desire to work again in this way. We
discussed other Art festival's attempts at resident inclusion, including my own involvement in
Liverpool Biennial’'s 2up2down participatory design process (van Heeswijk, 2017), further
highlighting the unintended benefits of creating space for unscripted conversations, in this
case a sharing of good practice.

Table 4 The Library of Engagement Situated Action Engagement Description

Engagement Descriptor Library of Engagement Situated Action

Instigator Researcher / practitioner/ educator (myself — Emily Crompton)
To research methods of participation. To encourage more people to
Instigator Motivation/s carry out PD in their practices. To take part in a international
conference about participation.
Participants Citizens of Hasselt, Practitioners and Academics.

To donate a method to the library and find out about the Library of

Participant Motivation/s Engagement. To take part in the PDC conference.

The PDC 2018 conference organising panel’s motivation to include
Organisational Motivation/s | Situated Actions was in order to address the debate on public space (in
Hasselt) and on the politics of design.

MMU (the instigator’'s employer) paid for the instigator to attend. Their
Economics motivation is (partially) to support the production of research output
from the instigator’s activities.

Situated Action: Fietsbar, Hasselt, Belgium. Exhibition: Z33 House of

Location Contemporary Art.

Theme Participation

Topic Methods of Engagement

Engagement Method Performance style event and Exhibition

Engagement Medium Situated Action: Conversations. Exhibition: Artefacts, postcards, audio.
Timing 1 month desktop research. 1 day Situated Action. 3 month exhibition.
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| Output | Entries into the library, exhibition, this paper.

The resulting exhibition piece from this situation action, included in The Politics of Design:
Act 1, was the first ‘act’ for the town of Hasselt, and is part of a longer trajectory that aims to
stimulate conversation about new collaborations and will lead to the final ‘act’ in 2020 (PDC,
2018). Audio of conversations recorded during the Action became part of the exhibition
along with artefacts, some given by participants and others from various PD or engagement
methods researched in UK and Belgium, and an ‘index’ of methods were displayed as
postcards. To mirror the exchange taking place in the Action, visitors were invited to
‘eavesdrop’ on the conversations, view selected artefacts from the collection, take away a
postcard of a method which was relevant to their lives (fig. 7), as well being prompted to
provide their own examples of engagement activities, for future research.

The notion of a ‘transformational participation’ taking place in the Action was fully realised

when [S] attended the opening of the PDC 2018 exhibition a few days after the Action and
began conversations on PD with other local practitioners and researchers. Both participant
[S] and instigator (myself) had been transformed through the Situated Action of the Library.
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Figure 7. The Library of Engagements at Z33, as part of The Politics of Design: Act 1 exhibition which ran August
— December 2018 (left) a visitor looking at artefacts from the Library’s Archive (right). Photo credit: Kristof
Vrancken-Z33

5 Conclusion

This Situated Action achieved the desired aim of increasing the methods included in the
Library of Engagements by 35, and widened the geographical reach to include European
examples. It also helped me to develop a better understanding of how to define each
engagement activity through the elements of the methodology (the idea of each method in
the Library having an instigator, participant, motivation, medium, topic, timing, etc.). Using
conversation or anecdote as a tool to gather information or stories about engagement
methods enabled me to glean richer material with which to analyse PD processes and
interrogate moments of transformation.
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Using the collection method of field notes has implications for future development of the
library, and for understanding the impact of PD on architectural projects. The library’s
catalogue affords many inspirational examples to citizen and practitioner alike, however it
was only through conversation with the librarian that potential applications were identified.
Recording field notes helps to overcome this restriction on dissemination, as they can offer
insight into the unintended outcomes of methods and assist design practitioners to value
unplanned outcomes of participative processes.

Participatory Design in Architecture must be ‘situated’ for it to be of value to the knowledge
or design outcome, as the traditional products (or outputs) of Architectural Design exist in
real time for real people. | recommend that when Architects intend to use PD methods, those
methods must be designed in context and with as much care as the buildings they create.

| believe the Library of Engagements adds value to the field of Participatory Design. The use
of field notes also affords an opportunity to disseminate the less visible, unnoticed moments
in engagement activities, which are often responsible for real transformations in people. If a

revolution is what Architecture needs, maybe Participatory Design could be the answer.
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This short paper is to present an emerging area of research at the boundaries between
cultural studies and design discipline. People working or studing nowadays in the design field
are increasignly involved in cross-cultural collaborations, where they are expected to co-
create with highly diverse others (i.e. different ethnicity, religion, language, gender, nations,
professions, religions, backgrounds). The paper promotes the exploration of novel design
reserch area to gain knowledge about cross-cultural design teamwork. To achieve this goal,
the theories developed by the consolidated field of cross-cultural management can inform
design. On the other hand, the establishment of a new area of inquiry can possibly provide
new insightful knowledge to fairly and effectively manage these teams. The case study of
Mybias, a tool designed for cross-cultural design teams, is presented in the paper to show
how research in design and cross-cultural management can be intertwined.

Keywords: cross-cultural design teamwork; interdisciplinary research; cultural
studies; cross-cultural management.

1 Introduction

Over the past few decades organisations are increasingly adopting cross-cultural teams (i.e.
cognitively diverse, demographically diverse or transnational and disciplinarily diverse
teams) to effectively deal with contemporary complex challenges. Companies and higher
education institutions in the field of design are outstanding examples of witnesses of this
transformation. Assuming a holistic view on culture (Mahadevan, 2017), cross-cultural
teamwork can be addressed as cross-cultural because it brings together people from
different ethnicity, religion, language (“shared vocabulary within a specific context” see Patel
& Salih, 2018) gender, nations, professions, religions, backgrounds. The presence of
different worldviews in the team requires members to undertake cultural adaptation.

Cross-cultural collaboration manifests itself in the design education because, design-based
learning (DBL) (Gomez Puente, 2014) is extensively employed and the field is increasingly
international. DBL is intended as a pedagogical approach strongly related with problem-
based and project-based learning (Dutton, 1987) where students collaboratively design of an
artefact (Gomez Puente, 2014), learning the design practice by doing it (Tracey & Boling,
2014). Besides, the raising importance of internationalisation policies and the growing
number of interdisciplinary curricula are transforming the classes into cross-cultural
environments. Combining these two factors, it follows that cross-cultural teamwork is
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becoming the everyday reality of many students and teachers in the design field (i.e.
Christensen & Ball, 2016).

Enterprises in the fields of innovation and design are already performing cross-cultural
teamwork and this trend is likely to increase in the future (Chartered Accountants, 2015).
Business reports show that there is a correlation between a company's high diversity and
good performances and that the diversity of thinking enhances innovation (e.g. Deloitte,
2018; EY, 2013). This shift towards cross-cultural collaborative environments in the design
field suggests that practitioners will be increasingly expected acquire a new set of soft skills
related with intercultural competences, defined as the ability to interact with culturally diverse
people. How do cultural diversity and design practice mutually influence each other? Which
are the intercultural competences that support designers to overcome difficulties during
cross-cultural teamwork?

Being in the midst of great change with regard to teamwork, design discipline is now urging
to gain knowledge about how culturally-diverse individuals interact within the co-creation
process (Christensen, Ball, & Halskov, 2017; Wilson & Zamberlan, 2015; Poggenpohl &
Sato, 2009; Poggenpohl, 2004). Since the design discipline already counts a considerable
number of cross-cultural design collaborations case studies and some researches related to
the cross-cultural domain (i.e. Christensen et al., 2017; Lee, 2016; Vivek Gautam, 2012),
both in the field of design education and practice, their in-depth analysis can contribute to
the development of theoretical frameworks and to analyse the impact of cultural diversity on
the design process. The achievement of an extensive understanding about the way culture
has an influence on co-creation in design teams could contribute to

e assess teams’ dynamics in cross-cultural design teams;

o foster the identification of the transversal competences that a designer must develop
to perform and facilitate this type of teamwork;

¢ find new strategies to underpin the inclusion of diversity in design teams.

The resulting knowledge will hence hopefully foster a wiser management of teams and will
contribute to the interdisciplinary discourse about cross-cultural teamwork. The presented
research stems from the recognition that intercultural design teamwork is rarely evaluated by
itself within the academic design discourse. The paper hence addresses the conference
theme “Design Revolutions” tackling the relevant emerging theme of cross-cultural
collaborations, inside and outside the discipline, and envisioning how design can play a role
in its empowerment. Design research can shape new perspective for cross-cultural
teamwork, supporting people to positively contribute to the collaboration, enabling them to
bring their own unique worldview. The upcoming research that lays at the border between
design studies and cultural studies will be introduce in the next paragraphs. The paper also
provides a case study to show how design research can intertwined with cross-cultural
management (CCM) and how they can mutually inform each other.

2 Cross-cultural design teamwork and cross-cultural management

The cross-cultural research domain is characterised by a high variety of disciplines that have
been established to study culture. Cultural studies (Patel, 2018) cover a vast transversal
area of academic inquiry which crosses boundaries between philosophy, anthropology,
pedagogy, psychology and management. The literature review disclosed that these
disciplines provide frameworks, methods and tools to understand cultural diversity.
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In the present case further understanding can be provided by an interdisciplinary research
between design and disciplines that relates with the cross-cultural research domain (i.e. social
sciences, anthropology, cross-cultural management, cross-cultural psychology, intercultural
learning). The research on cross-cultural design teamwork should be rooted in the solid
ground provided by these existing fields. Interdisciplinary research is not a new concept in
design research that is often addressed as an area of inquiry characterised by blurred-borders
and therefore which is often influenced by other disciplines (Bremner & Rodgers, 2013).

Among the disciplines labelled under cultural studies, scholars in the field of cross-cultural
management (CCM) are already merging theoretical contribution from other fields (such as
organisational behaviour, anthropology, sociology) to create frameworks and hands-on tools
to serve managerial practice (e.g. Patel & Salih, 2018). Moreover, the disciplinary proximity
of several areas of design research with the managerial discourse further supports the idea
that the CCM can be a valid consolidated discipline to establish the research on cross-
cultural design. This area of inquiry within design can hence adapt theoretical and
managerial frameworks outlined by scholars in the field of CCM to the specific context of
creative collaborative processes.

On the other hand, scholars dealing with design practice and education are already
developing know-how about the cross-cultural dimension of project-based collaborations.
Design research methodology could possibly reframe the issues related with cross-cultural
collaborations in a completely new light. For instance, a research through design approach
could inform other disciplines, creating an effective synergy between theory and practice.
Moreover, an investigation about cross-cultural design teamwork could provide
understanding about the role of the creative process in the intercultural interaction between
individuals. The interdisciplinary research between design and CCM could hence provide a
stream of knowledge in both directions, opening new channels for the two disciplines to
mutually inform each other.

3 Mybias, a case study

The development of a design tool, Mybias, is presented in the following paragraph to serve
as a case study. The design process of the tool served to stimulate the research interest
around the theme of cross-cultural collaborations in design. This paragraph is aimed at
providing the explanation of how design clinical research can inform CCM with a bottom-up
approach. Moreover, the tool itself constitutes an example of hands-on tool developed in the
context of design research that can inform CCM and other cultural studies.

Mybias is a web-based tool designed for cross-cultural teams and aimed at representing
team members’ biases about any relevant topic related to the design brief (Mattioli, Ferraris,
Ferraro, & Rampino, 2018). Using Mybias, all team members define a topic through three
images and a short caption (140 characters). This standard representation, called biascard,
is first created individually by everyone; then, once every team member has created her own
biascard, everybody shares its content with the rest of the team.
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CITY

| )
2

A city is crowded, noisy, and polluted. At
night, its lit and people are drunk in the
street. It has a lot of cars and company
headquarters.

A city is the centre of economy and
where lots of people get together. My
typical image of "city" is defined by Tokyo.

Figure 1. Example of two biascards created by two participants about the topic “city”

The tool testing demonstrated either to support cross-cultural design teams to develop
mutual understanding from the very beginning of the design process (i.e. exploration phase,
divergent phase) (Mattioli, Ferraris, Ferraro, et al., 2018) and to potentially stimulate ideas
generation (Mattioli, Ferraris, & Ferraro, 2018).

Mybias was firstly ideated as a master thesis project and, later, it has been further developed
through a wider investigation. The insight that initially drove the whole project was that a
wide variety of biases coexist within cross-cultural design teams. First hand experiences
showed that biases can sometimes constitute a barrier for mutual understanding, especially
if they remain implicit. A lack of mutual understanding becomes problematic (i.e. frustration,
time loss, arguments) in the convergent phase of the design process, when the design team
must co-create a solution for the issue at hand (Mattioli, Ferraris, Ferraro, et al., 2018). On
the other hand, once they are explicit, biases could become shared knowledge between
team members empowering the team rather than impeding it. Hence the initial insight has
been to design a bias-sharing tool to improve mutual understanding and intercultural
understanding of the topic at hand.

The project was initially situated in the context of a clinical research (Buchanan, 2001),
meaning that the tool developed was aimed at solving the specific issue encountered in
cross-cultural design teams. Clinical research is indeed defined as that research “directed
toward an individual case” (Buchanan, 2001) and it must lead to the collection of all the
information necessary to solve that problem. In this case the process of gathering
information opened-up a wider unexplored research area. Indeed, while reviewing design
literature to establish a sound theoretical background for the project, a lack of consolidated
area of inquiry on the theme of cross-cultural design collaborations emerged. The research
group interest moved from the clinical research question “how to minimise the negative
effects of biases in cross-cultural design teams”to a wider class of phenomena connected
with cross-cultural collaborations and the design practice. This described emerging focus
indicates a change in the nature of the research from clinical to applied, because it the
research question shifted from the solution of a specific problem to the discover of principles
and/or rules-of-thumb to interpret a wider group of phenomena (Buchanan, 2001).

Mybias theoretical background become the presumption for this broader research. Rooting
the design collaboration theory in hermeneutical epistemology proposed by Krippendorff
(2005), design can be intended as a matter of creating meaning and designers must develop
skills in understanding the way other people give meaning to things (Krippendorff, 2005).
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The designer’s profession is therefore about understanding needs and behaviours of people
who are different from their selves, implying the ability of moving from the self to the other
and vice versa (Steen, 2012). The movement from the self and the other become more
challenging when it is spaced-out by a relevant cultural difference. Beyond design literature,
the theoretical background of Mybias was also widely influenced by theories and insights
coming from disciplines such as cross-cultural management and organizational behaviour
(Mattioli, Ferraris, Ferraro, et al., 2018), reason why the tool can be listed as an attempt to
inform design research by bridging it with cultural studies.

The testing of Mybias demonstrated that the tool gives to team member the opportunity to
bridge their preconception and previous experience, creating a space for reciprocal
intercultural understanding (Mattioli, Ferraris, Ferraro, et al., 2018). In addition to meeting the
initial project objectives, this result also shows a possible future impact of the tool on other
disciplinary areas, such as the CCM and the broader area of cultural studies. Indeed, Mybias
could be considered as a case of a hands-on tool developed for cross-cultural design
collaboration that can support cross-cultural teams operating in different fields.

4 Conclusion

The paper offers an introduction to cross-cultural design teamwork as an emerging area of
inquiry in design research. Due to the extensive employment of cross-cultural design
teamwork in practice and education, a deeper understanding about these collaborations is
needed. The paper demonstrates that the knowledge developed in the consolidated field of
CCM could constitute the ground for this new area of design inquiry to develop. Moreover,
the knowledge coming from cross-cultural design practice could mutually inform CCM
supporting the assessment and development of theories on cross-cultural collaborations.

The case study provides an example on ways in which design research is intertwined with
the field of CCM. Mybias, the presented design tool to explore biases in cross-cultural
teams, could be either a hands-on tool for practitioners in both fields and a research tool to
gain understanding on the role of biases in cross-cultural collaborations.

The paper should be intended as a first attempt to raise attention on the relevance of cross-
cultural teamwork in design, and it hence suffers from a lack of a consolidated literature in
the design discipline. Additionally, the paper doesn’t assess the strategies that researchers
should follow to conduct such interdisciplinary research between design and CCM.
Forthcoming contributions in this field should disclose the way the interdisciplinary research
can be developed. Moreover, further research can identify the most relevant theoretical
frameworks of CCM to adapt and apply them to the design practice.
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Culture is an influential predictor of the way people use their sensory (visual) perception to
derive information through visual stimuli. The discipline of psychology is culturally-bounded,
providing the dominant views of western societies, in relation to other cultural perspectives.
This western bias in research is often termed cultural blindness. According to Nisbett's model
of cognition, individuals from Asian (collectivist) and Western (individualist) societies have
bias to employ holistic and analytic visual processing styles, respectively. The stigma or
negativity associated with Assistive Technology (AT) products are instigated by the societal
perception of the communicative (semantics/meaning) content of those devices. There has
been little empirical evidence that shows how individuals from different cultures interact with a
given visual of an AT product, whether they are motivated to attend specific component
(graphemes) of the product; and, the sequence of the fixation within pre-defined Areas of
Interests (AOI) of a visual stimulus. In this study eye-tracking in conjunction with Semantic
Differential (SD) scale was used to explore the viewing behaviour of students (n=15) from the
UK (individualist) and Pakistan (collectivist). Through data analysis using BeGaze™, the
order of the fixations was checked. For the appraisal of identical product representation, the
pattern of eye movement was noted to be different across cultural groups. The contradiction
was discovered due to the amount of attention allocated to various AOI’s. The paper further
draws on the concept of ‘cultural blindness’ to indicate the role of culture in relation to socially
acceptable product design.

Keywords: Assistive Technology; Cultural blindness, Cognition, Eye tracking, Product
semantics, Visual attention

1 Introduction

The paper will underline some deficits/paucity of design research and practice to provide
empirical evidence for underpinning investigation using a multidisciplinary perspective. The
pragmatic research paradigm has been used for the extractions of insightful information
relevant for design researchers and practitioners and those involved in New Product
Development (NPD) process.
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Assistive Technology (AT) products — any, product, item, piece of equipment or a product for
the use of disabled people to alleviate their physical capabilities —have been used as a
vehicle to check those evidences within the domain of visual perception (psychology)
through a cross-cultural viewpoint (Cook & Polgar, 2015; WHO, 2011). This marketing (AT)
segment subsidises the economic development of countries, internationally (The Economist,
2014). According to World Health Organization (WHQO), more than one billion people has
some form of disability (WHO, 2011). The gradual but consistent increase in number of
disabled and elderly people has resulted in growing demand of AT products in international
market (Asghar, Torrens, & Harland, 2018, 2019; Lucintel, 2017; Newell, 2003; Routhier,
Vincent, Desrosiers, & Nadeau, 2003; Sun, Wilson, Schreiber, & Wang, 2017; WHO, 2008,
2016). Subsequently, the international assistive technology market has an estimated worth
of approximately $42,360.0 million (around £35,165.0 million) (BusinessWire, 2017).

With over 300 definitions, the notion of the culture has been discussed widely in literature.
Williams (1983) stated, ‘culture’ is one of the most difficult word in English language to define
precisely. The interventions concerning cultural perspective of disability tends to describe
culture as a set of beliefs, values, meanings and actions that shape the lives of a collective
of people, influencing the ways people think, live and act (Asghar et al., 2019, p. 2; Ripat &
Woodgate, 2011, p. 88). Arguably, culture affects the thinking (cognition) processes at both
societal and individual levels (Kastanakis & Voyer, 2014). While culture has been an
extensive concept, the division of culture into individualist (Western) and collectivist (Asian)
societies is a recurrent approach in studying this notion (Hofstede, 2001; Nisbett, 2003).
Both societies have marked differences in terms of the formation of societal structure and
their cognitive processes — the way by which individuals know the world (Nisbett, Choi, Peng,
& Norenzayan, 2001). The values related to interdependent self-construal, complex social
relationships with other members, group harmony, sense of belonging (other-focused
emotion), are considered to be the hallmark of collectivist (Asian) societies (Kastanakis &
Voyer, 2014; Masuda & Nisbett, 2001; Ripat & Woodgate, 2011). On the contrary, members
of individualist (Western) societies exhibit independent self-construal, less complex social
affiliation, personal autonomy, control (ego-focused emotions) (Kastanakis & Voyer, 2014;
Masuda & Nisbett, 2001; Nisbett, 2003; Nisbett & Masuda, 2003; Ripat & Woodgate, 2011).
Regarding cognitive styles, members from collectivist and individualist cultures have been
reported to use distinct cognitive styles, holistic and analytical, respectively (Masuda &
Nisbett, 2001; Nisbett & Masuda, 2003). Holistic and analytical systems of cognition can be
defined as follows:

Analytical cognition embodies:

o A detachment of the object from its context.

o Atendency to focus on attributes of the object in order to assign it to categories.

o A preference for using rules about the categories to explain and predict the object’s
behaviour.

o Inferences rest in part on decontextualization of structure from content, use of formal
logic, and avoidance of contradiction.

Holistic cognition entails;

o An orientation to the context or field as a whole, including attention to relationships
between a focal object and the field.

o A preference for explaining and predicting events on the basis of such relationships.

o Experience-based knowledge rather than abstract logic and are dialectical.
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o An emphasis on change, a recognition of contradiction and the need for multiple
perspectives. (Nisbett & Norenzayan, 2002a, p. 19)

Despite the classification of culture (individualist/collectivist), psychological interventions
persist to reflect dominating views of Western societies, in comparison to their counterparts
(Asian) (Berry, 2013; ljzendoorn & Sagi, 2001). The discipline of ‘cultural blindness’
highlights this prejudice and is often understood as the incapacity to comprehend how
specific situations may be seen by individuals belonging to another culture due to a strict
alignment with the viewpoints, outlooks, and morals of one's own society or culture (Bowers,
2013). The international perspective about the perception of disability by the societal
member entails both collectivist and individualist societies. Using the principle of psychology,
the term cultural blindness has, thus, been employed for this research to demonstrate the
opinion of both societies regarding their perception of disability through associated AT
products.

The use of AT products occurs in one’s sociocultural environment which could play an
imperative role for the acceptance of those product. Despite the increased demand of those
devices, AT products are often abandoned (Pape, Kim, & Weiner, 2002; Shinohara &
Wobbrock, 2011). This is due to the fact that the meanings assigned to these products do
not match against the social and cultural prospects of the targeted user (Asghar et al., 2018,
2019; Pape et al., 2002; Shinohara & Wobbrock, 2011). This parallels with the consideration
of more accepted social model of disability, that highlights the importance of society towards
disabled person (Barnes, Oliver, & Barton, 2008; Oliver, 1990).

Crilly (2010) has compiled evidence to describe range of artefact’s functions. Broadly, the
explanation of these key aspects of product functions have been described by Jochen Gros
in so-called ‘offenbach theory of product language’ (Gros, 1976). This conceptual model
provides an indication of imperative communicative function (semantic content) of products.
According to Krippendorff (2007), product semantics can be defined as a vocabulary and
methodology for designing artefacts in view of the meanings they could acquire for their
users and the communities of their stakeholders (Krippendorff, 2007, p. 03). Within the field
of product design, product appearance offers clues for the semantic comprehension of the
subject (product) (Crilly, Moultrie, & Clarkson, 2004). Henceforth, social significance coupled
with the semantics, the meanings, delivered through cultural coding, are considered as an
important predictor that instigates product related stigma (Vaes, 2014; Vaes, Jan, Standaert,
& Vaes, 2016).

To address the topic of cultural blindness, practicing industrial designers hold the position to
influence the individual’s perception to diminish the product related stigma (Vaes, 2014).
Meanwhile, those involved in AT product design and development process need to be well
aware of the way individuals from diverse cultures appraise AT products. While, the role of
engineers is vital for improving the practical functions of the product, yet, designers do not
have sufficient evidence to predict and check the societal perception towards the semantic
attributes of AT product.

This proposed study elicits insights on cultural difference between the individualist (United
Kingdom) and collectivist (Pakistan) and inspects how the cultures affects the societal
perception of designed AT product. This preliminary study included eye-tacking trials to
capture eye-movement for the semantic, meaning, comprehension of the AT product with
student samples from the UK and Pakistan.
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Two questions guide this study;

Which visual component (graphemes) of an image of wheelchair designs capture relatively
large amount of visual attention?

Are there any difference(s) in the semantic (meaning) assignment/given between individuals
immersed in a collectivist or individualist society due to the use of a holistic or analytical
cognitive processing of the image?

Eye-tracking was considered to be the most appropriate method to inspect the mechanism
of visual perception as it offers insightful information about the way people use their sensory
(visual) perception to derive information of the presented visual scene. Additionally, the
Semantic Differential (SD) scale was developed to check how the individuals dictate their
opinion when evaluating the presented AT product.

2 Method

2.1 Semantic Differential (SD) scale

The Semantic Differential (SD) scale has been reported as a method to measure an
individual’s perception of semantic content of the subject or concept (Ajani & Stork, 2013;
Martin & Hanington, 2012; Osgood et al., 1957; Robson & McCartan, 2016). Formerly
developed by Osgood (1957), this technique measures individual’s perception of subject
typically on a seven-point bipolar rating scale (Martin & Hanington, 2012). Participant’s
opinion about the subject(s) are assessed on a scale, typically one to seven, in relation with
the provided pairs of antonymous adjectives. The response value reflects the positive and
negative dimension being associated with the subject, where middle value (04) denotes a
neutral position (Osgood, 1964; Osgood et al., 1957). When exploiting this scale in cross
cultural innervations, the SD scale yielded three factorial categories, evaluation (good-bad),
potency (strength-weakness) and activity (fast-slow) becomes more relevant. Several
studies have shown to effectively use SD scale to inspect the issues related to disability and
disabled people (Ajani & Stork, 2014; Carneiro et al., 2016; Davis et al., 1999; Fellinghauer
et al., 2011). Meanwhile, researchers have been noted to modify and develop their own
version (Photo Elicitation Semantic Differential, PESD) of SD scale (Fellinghauer et al.,
2011). Based on evidences from previous studies, the SD scale method appears to be an
effective way to evaluate a viewer’s perception of an artefact or an image.

2.2 Eye tracking

The process of visual perception could be considered as an integral element to inspect the
way individual interacts with the presented visual stimuli. The advances in eye-tracking
technology enabled researchers to monitor, capture and analyses real-time eye movement
of the respondents (Wang & Sparks, 2014). Meanwhile, the interventions using a
psychological viewpoint to check the eye movement, combines cognitive processes with
eye-tracking technology (Dong & Lee, 2008). From this standpoint, eye-tracking offers
insightful information about the cognitive strategies that provide investigators with evidences
of viewing patterns, which respondents do not consciously see (Dong & Lee, 2008).
Moreover, the review of literature has shown eye-tracking as an effective method to be used
in pan-cultural studies (Dong & Lee, 2008; Ho, 2014; Nisbett & Masuda, 2003; Wang &
Sparks, 2014).

Considering the efficacy and effectiveness, both (SD scale and eye-tracking) methods are
used to achieve the intended objective of this study. For this research, SD scale was
developed through a Principal Component Analysis (PCA) for choosing appropriate pairs of
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antonymous adjectives (see appendix A). For using the SD scale in eye-tracking trial, the
visual layout was adopted from Photo Elicitation Semantic Differential (PESD) scale
(Fellinghauer et al., 2011).

The purpose of present study was to answer the question, “Did distinct cognitive style affect
the distribution of visual attention and viewing pattern of individuals from diverse cultures,
when attending various graphemes of an image of the attendant wheelchair?” This was
investigated by eye tracking, where the participant viewing pattern and sequence of fixation
is captured, when assigning semantics, the meanings, to the AT product. This approach also
suggested the amount of attention paid to each component of the product. For defining Area
of Interests (AOI), this study adopted identical methodology as highlighted by Ho (2014).
Based on object-oriented and feature-oriented theories of visual attentions, eight (08)
attention-based AOI were coded to obtain the information about relevant eye-tracking
metrics (Duration of First Fixation (DFF), Fixation Count (FC), Glance Duration (GD) etc.).
AOI with their corresponding coded labels are presented in Table 3.

The size and shape of AOIs corresponds to the associated regions of the product
(wheelchair). For example, the wheels and backrest AOI are relatively larger than other
components of the products. All types of attention-oriented AOI are listed in Table 1 and
illustrated in Figure 1.

Table 1: AOI's based on graphemes of the product

Defined Areas of Interest (AOI) Labelled as

Wheels A1
Backrest Az
Seat-pan As
Operating Handle (at back) A4
Footrest As
Support Wheels (at front) As
Armrest A7
Others (metal structure) As

Fiqure 1: AOI's with coded labels

3 Procedure and post processing

The authors collected 70 images of a generic attendant wheelchair. The images were
intended to be as neutral as possible with respect to sociocultural status. This was achieved
by removing unnecessary variables (details of users, backgrounds). Of the 70 images, four
images were selected based on the image quality, angle of orientation, and image size. The
chosen images were further treated to remove any indications of brands. The gender
ambiguous outline of an attendant was used to provide visual reference for scale and
proportion of the product. Lastly, the non-colour and non-texture preferences were selected
to avoid influence on participant’s opinions (Torrens, Storer, Asghar, Welsh, & Hurn, 2019).
Figure 02 presents those standardised designs of the product used in the eye-tracking
experiment.

For the experiment the authors used a screen based Tracksys supplied SMI (SensoMontric
Instrument) eye tracker with an infrared corneal reflection system, integrated into 21.5-inch
monitor (at 1680 x 1050 resolution). The SMI RED 120Hz equipment was selected as it
gathers information of each 10 milliseconds (ms).
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Image 01 Image 02 Image 03 Image 04
Figure 2: Designs of Wheelchairs used for the trials

The Experiment Centre 3.6 computer program in conjunction iView X™ was used to acquire
data at the rate of 120 Hz. The distance between the computer screen and participants was
ranging from 40cm to 50cm.

The size of the displayed map visual (stimuli) was 1680 x 1050 pixel to match with the
monitor resolution. Finally, to acquire the valid data for the study, the experiment using the
same equipment was carried out with the participants of the UK and Pakistan.

There were fifteen (n=15) participants in this preliminary study: eight (08) Asian volunteer
from Pakistan and seven (07) Western volunteer from the UK. Volunteer from Pakistan
sample were all graduate students recruited from University of Engineering and Technology,
Lahore, and consisted of equal number of males and female (04 male, 04 female), having an
age range between 18 to 21 years. Volunteer in the UK group were all British national
graduate students and consisted of four males and three females (mean age 19.2 yrs.)
recruited from Design School, Loughborough University, UK. The participants from both
groups were matched on age and graduate fields of study. Participants were graduate
students from design school in Higher Education’s Institution (HEI) from both countries. Prior
to data collection, the study received ethical approval from relevant committees of both
institutions involved.

All subjects read and signed an informed consent form that had been approved by the Ethics
sub committees at the University of Engineering and Technology and at Loughborough
University.

Prior to the eye tracking trials, participants completed the demographics questionnaire. All
participants were informed that they would be presented with a series of images to evaluate
the product for the provided pairs of adjectives. Once sitting comfortably, the participants
were asked to maintain their posture without moving their head or face. A calibration was
performed followed by five-point validation test. The calibration with .5 degree of X and Y
axis was achieved before introducing the mapping visuals. Each image was displayed for a
period of 10 seconds (10000 ms). Participants were instructed to utter their response on a
scale from one to seven. Figure 03 shows an example of such image used in the eye-
tracking.

161



Question: Without thinking toa much, please choose which word represents this product from bulky to compact,
where '1'is strognly aligned with word on left side and‘7'is aligned with words on right side.

Strongly Strongly

aligned neutral aligned
s B s s

| Bulky Compact |

Figure 3: Example of visual stimulus used in the experiment

4 Result

The complete dataset associated with this study can be accessed at Figshare (Asghar,
2019). Regarding Duration of First Fixation (DFF) for each AOls, Table 02 represents the
sequence of viewing behaviour in ascending order for Pakistani participants was A1 Az Az,
As, As As Arand A4 While, this sequence was noted as; A1, Az, Az As As As, A7, and As, for
participants from the UK. With the exception of A1 the sequence for DFF of participants was
discovered as different across the groups. Similar difference of sequence for DFF was
recorded for the other designs of wheelchair represented in image 02, image 03 and image
04.

The Fixation Count (FC) in descending order for image 01, for the participants from Pakistan
was Az, A2 and A1, This arrangement for FC does not match with the responses of other
groups. For which the similar order of FC was noted as; As, As A1, and Az The similar
fluctuation regarding FC were discovered, when participants were attending the rest of the
designs of product (image 02, image 03 and image 04).

Table 2: Eye tracking data metric from the experiment

Image 01 Image 02 Image 03 Image 04

DFF | FC | GD DFF | FC | GD DFF | FC | GD DFF | FC | GD

A 164 1.49 428.66 | 218.15 2.28 746.53 | 140.60 1.43 47546 | 217.7 220 737.36
A | 91.08 1.21 410.99 | 146.15 1.13 368.91 | 105.83 1.36 411.36 | 91.55 0.66  155.58
= As 1425 0.9 249.73 | 188.03 1.13 358.45 | 257.23 2.10 897.03 | 218.27 1.73 611.05
w | Ase | 1182 0.03 10.16 0.00 0.00 0.13 0.00 0.01 6.13 0.00 0.01 5.48
% As 18.77 0.05 14.08 | 41.03 0.28 7535 | 6253 0.25 55.78 | 63.60 0.23 64.09
o | As | 4257 0.18 546 | 56.48 0.49 120.05 | 109.15 0.41 136.75 | 185.95 0.40 179.35
Ar 18.25 0.10 23.85| 31.28 0.24 95.03 8.35 0.01 6.64 | 10.60 0.04 13.69
As | 5521 0.39 136.98 | 75.35 0.74 247.00 | 105.93 043 141.88 | 84.73 0.41 120.05
A1 | 150.23 1.55 605.68 | 231.87 2.56 789.60 235 25 927.05| 281.3 3.14 1057.53
Az | 141,92 1.90 602.01 | 143.07 1.48 467.79 | 123.70 1.26 416.53 | 118.97 1.29 384.75
As | 139.07 1.25 507.93 | 225.87 2.15 761.40 | 260.17 1.95 731.95|218.80 2.38 695.03
v | Ag 0.00 0.01 9.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
= | As | 7643 0.10 62.40 | 100.90 0.23 105.45| 18.00 0.05 18.28 | 11.90 0.08 24.13
As | 3650 0.28 61.19]128.90 0.39 193.50 | 14.50 0.08 20.41| 69.15 0.40 130.65
A7; | 2683 0.08 3040 | 6223 0.33 8215 | 69.92 021 9846 | 73.30 0.26 76.85
As | 8282 0.50 190.24 | 98.11 0.99 361.05| 104.91 0.61 234.06 | 85.76 0.60 193.60

Mean values for 'DFF' and 'GD' are reported in milliseconds (ms).
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For the first visual, the participants of both groups attended A1 with maximum Glance
Duration (GD). Regarding total GD, the order of viewing behaviour for participants from
Pakistan was recorded Az>> As>As>As>A7>Asand > A4. In contrast, the participants of other
group allocated slightly varied sequence of GD (A2>A3>As>As>As>A7 and > As).

Similar trends of fluctuation (in the amount attention paid and recorded through GD) was
observed when the participants of both groups were attending homogenous design of the
wheelchair. The dissimilar numeral for the variables (DFF, FC, GD) and sequence with
which the AOI were attended by the participants endorse the assertion; the distinct cognitive
styles of individuals from diverse cultures potentially affects the distribution of visual attention
and viewing pattern.

The eye-tracking data (heat maps) revealed further insightful information to inspect the
relevance of vital visual graphemes in the product, for the assignment of the meaning(s).
The findings from the heatmap suggested that participants of both cultural groups had
attended different AOI when evaluating the product. For example, figure 4 shows a
comparison of the amount of visual attention being allocated by the participants of both
groups. For the appraisal of product between bulky-compact, the hotspot (based on the
fixation length) was discovered on different AOI.

Question:

- o
u : i ord rep this pr«gm fomﬁlkv 0 compact, Questio t thinking too much, oose. u.Obd-M:m bulky to compact.
where'1! lign dmhm n left side and‘7"is aligned with words on right side. where 1/ u aligned with word on left side and d with words on right side.

-

o, gly s« g\y

o L & ST

l el - A E———

Figure 4: Heatmaps of partICIpants from Pakistan (left) and the UK (right)

Finally, statistical assessments were performed to investigate the nature of overall response
from both groups. The mean (M) standard deviation (sd) values of each groups were
obtained and analysed. The responses from both groups may not necessarily depend on
each other, for which reason, the responses can be considered as ‘independent’.
Consequently, the Independent sample t-test was performed through Statistical Package for
Social Sciences (SPSS) computer program, resulting a reliability (p) value (image 01 (0.023),
image 02 (0.04), image 03 (0.001), image 04 (0.0032)) less than 0.05. The p value (<0.05)
from statistical analysis further supported the proposition of the difference between the
viewing behaviour of individuals from both cultures.

5 Discussion

Previous interventions inspecting visual attention and viewing behaviour to extract
information from the presented visual found cultural differences between collectivist (Asians)
and individualist (Westerns) (Boland & Nisbett, 2015, 2015; Chua, Boland, & Nisbett, 2005;
Markus & Kitayama, 1991; Masuda & Nisbett, 2001; Nisbett & Masuda, 2003).

This study aimed to investigate whether holistic and analytical cognition would be relevant in
the context of visual attention during the product’s semantic(s) attribution. In an attempt to
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address the aim, this study found that Western and Asian perspectives differ in i) how much
attention has been paid by the individuals of both groups to various AQOIls, when appraising
AT product’s semantic(s), meaning(s), and ii) how viewing behaviour differs between the
groups to attend the visual of an AT product. As noted by Chua et al. (2005) and Boland
(2015) that differences in the formation of societal structure, experience and expertise may
overtly influence the individual’s unconscious behaviour (such as eye-movement). This
account approves the assumption of cultural influence on cognition and perception. From
this, it can be extracted that the distinct cognitive styles of the participants may have
mediated their viewing behaviour which resulted to fixate different graphemes of the product.
The variations in semantic attribution towards the product further offered authors with
empirical evidence of explicit influence of culture on the cognitive processes (appendices B).

In conclusion, the results suggest that there are stable cultural differences in the viewing
behaviour of Asian and Western societies. The participants from the UK had longer fixation
duration on the product compared to the Pakistani participants, supporting the outcomes of
relevant studies (Chua et al., 2005; Nisbett & Masuda, 2003). Likewise, when the UK
participants reacted to the product, visual attention was mainly in response to the subject
rather than other visual clues (question, rating scale, etc.). While, for Pakistani participants,
the visual attention was also distributed on regions other than the focal object. Overall, those
findings seem to be consistent with Nisbett (Kastanakis & Voyer, 2014; Nisbett et al., 2001;
Nisbett & Norenzayan, 2002b) theories regarding holistic cognition of Asian cultural values
and the analytical cognition in Western cultures.

It was important to note that when evaluating the product for new pairs of adjectives, the
viewing pattern of individuals was distributed differently. For instance, for the appraisal of
product between comfortable-uncomfortable, attention of participants was focused on the
seat-pan (As). While for other pairs of adjective attractive-unattractive, A1 was reported to be
more important than As. It provides an indication that people preferences were altered for the
semantic comprehension in relation to the different components within the product, which
could be further validated/investigated.

A further experiment with large number of young adults from both cultural groups will be
accomplished. At this point, the generalisability of the findings from this study is subject to
certain limitations. Initially, the small population size considered for this study does not
allows the authors to generalise the results. This preliminary study was intended with a
limited number of participants, for which reason individual (e.g. gender, age) related
influence could not be explored. Another limitation of this research would be the use of
pictorial representation of the product in the survey. The use of actual product may produce
further insightful results as it would convey more information than that of the visually
represented product. However, this preliminary research focuses specifically on the visual
aspect of the product using a cross-cultural viewpoint. Therefore, considering the research
objective (user-product visual interaction) the use of visuals was considered appropriate for
the survey. This research, using a visual of the product rather than the actual product, may
also provide an indication for brands, manufacturers and associated stakeholders to check
the value, credits and meanings of their products in global online marketplace (e-commerce).

Additional areas for future research may include; similar experiment comparing the opinions
of both groups, when presented with coloured/textured designs. Further exploration may
conduct semi-structured interview for validating the opinions of participants each group.
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6 Appendices

The study provides additional information underpinning investigations in following
appendices;

Appendix A: Pairs of antonymous adjectives selected for the study

Pair of adjectives Semantic Attribution  Reference
P1 Bulky — Compact . (Taylor, 2006)
P2 Large — Small Product feature (size) oo ves et al., 2004)
_ . (Chaves et al., 2004),
P3 Comfortable — Uncomfortable Ease of utility (Mann et al. 1996)
o B . (Petiot & Yannou,
P4 Traditional — Modern Modernity 2004)
ps Old—New Modernity PCA
pe Hard-to-use — Easy-to-use Ease of use (usability)  PCA
Product feature
P7 Practical — Decorative (functionality vs PCA
language function)
P8 Attractive — Unattractive Quality PCA

PCA: Principal Component Analysis,

Appendix B: Additional results: Comparing responses of both groups
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DESIGN REVOLUTIONS

Design considerations for play experience in children’s
hospital: from perspectives of child inpatients, parents,
nurses and hospital service experts
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Play is an essential element of cognitive, physical, social and emotional development of
children. the space of hospital takes away play form children. When children face to unfamiliar
environment, they act with specific strategies in order to control with own situation: they do
things to relax such as taking a walk, watching television, they make drawing to control their
emotion, or they fill surrounding with personal and recognizable thins to feel like a home. The
goal of the study expends play experience in the hospital environment to create play
experience for young inpatients regarding child development. This study conducted to total
three sessions; expert interview with child hospital designer, focus group interview with
guardian, and generative session with guardian and child. The results of this study figured out
factors of play in child hospital in terms of child-patient, guardians, and experts. Based on
these results, this study drew out design consideration which aids child development through
play in child’s hospital.

Keywords: Children’s hospital; Play; Cognitive development; Emotion; Healthcare

1 Introduction

Play is an essential element of cognitive, physical, social and emotional development of
children (Hayward, Rothenberg, & Beasley, 1974, Beltzig, 1998; Veitch, Bagley, Ball, &
Salmon, 2006; Grillmeier, 2015). Children are offered thousands of delight of free play, so
they can play, explore and interact with nature and playground without restriction or
supervision (White & Stoecklin, 1998). In there, they learn how to solve problems by trial and
error and grow stronger. In addition, they get to know how to cooperate with others for
coping with difficulties and naturally absorb how to express and control their emotion in a
community through play. However, such freedom of play is radically constrained in case a
child is hospitalized in inpatient wards simply because care (her illness could get worse) and
stability (she can hardly move due to her illness) are required. Losing playing in the
children’s hospital, staying at a ward can be a poignant experience for children (Verschoren,
Annemans, Van Steenwinkel, & Heylighen, 2015). In particular, emotionally children
inpatients suffer from considerable concerns and fears during hospitalization because of
separation from family and friends in a limited space (Haiat, Bar-Mor, & Shochat, 2003;
Coyne, 2006). In addition, children experience negative effects of hospitalization on the
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children development (SilavUtkan, 2012). However, play can help children development
softening the negative emotions at the hospital (Aziz & Said, 2012; Grillmeier, 2015). There
have been studies on making a children’s hospital playful place in order to reduce children’s
concern as well as to help children development in a hospital environment (D’Antonio, 1984;
Haiat et al., 2003). For example, the case of Yael, aged 10 years, was hospitalized to care
burns. She visited the white room which made it possible for her to handle the pain,
situation, and the odor of burn through play (Haiat et al., 2003). The example of American
hospital, children’s play is not a simple recreational activities supervised by volunteers but
therapeutic programs implemented by professionals(Pruitt, 2016).

In addition, having a child hospitalized is not satisfying not only to children inpatients but also
to caregivers because hospital environment is more difficult than their home in terms of
hygiene, and treatments(Favara-Scacco, Smirne, Schilird, & Di Cataldo, 2001; Haiat et al.,
2003; Commodari, 2010). Even for those who like dynamic and physical play, inpatient
wards in the children’s hospital spatially provide a huge constrain. Even though caregivers
already knew of the importance of play with their child(Miller et al., 2016), they do not make
their child play freely at hospital which has limited play or space. As a result, children
inpatients can only do limited activities such as a puzzle game or drawing in the ward.

1.1 Role of play and necessity of play

The verb of ‘play’ is about not a serious or practical but an engaging in the activity for
enjoyment and recreation in the dictionary. However, this description is the general
definition.

Play has five essential characteristics which are intrinsically motivated, freely chosen by
participants, pleasurable, nonliteral, and actively engaged in by the player (Rubin, Fein,
Vandenberg, Mussen, & Hetherington, 1983). First, in terms of characteristic of intrinsically
motivated, play gives satisfaction itself. Second, children accept activities as a work without
chosen, but they think same activities as play when they can choose it (King, 1979). Third,
the most typical behavioral criterion is positive affect for observation of child play in terms of
the character of pleasurable (Jenvey & Jenvey, 2002). Fourth, play is changeable according
to the interest in the characteristic of nonliteral. Lastly, the child is involved not passively but
physically, psychologically, or both what is doing so as to actively engaged in by the player.

Through summarizing play based on play theory, play consists of physical play, emotional
play, social play, and mental health play (Metin, 2003) (Table 1). Diverse studies present the
necessity of play and function of play.

Table 1. Theories in relation to play (Metin, 2003)

Theories Reasons for play Play benefits
Surplus Energy Discharging the natural energy of the body Physical

H. Spencer

Renewal of Energy Avoiding boredom while the natural motor Physical
G.T.W. Patrick functions of the body are restored

Recapitulation Reliving periods in the evolutionary history of  Physical
G.S. Hall the human species

Practice for Adulthood Developing skills and knowledge necessary Physical, Mental
K. Groos for functioning as an adult health(cognitive)
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Psychoanalytic Reducing anxiety by giving a child a sense of Emotional, social

S. Freud, A. Freud , E. control over the world and an acceptable way
Erikson to express forbidden impulses
Cognitive — Facilitating general cognitive development Mental
Developmental Consolidating learning that has already taken health(cognitive),
J. Bruner, J. Piaget B. place while allowing for the possibility of new  Social
Sutton-Smith learning in a relaxed atmosphere
Arousal Modulation Keeping the body at an optimal state of Emotional, physical
D.E. Berlyne, G. Fein H. arousal
Ellis Relieving boredom

Reducing uncertainty
Neuropsychological Integrating the functioning of the right and left Mental
O. Weininger, D. cerebral hemispheres health(cognitive)
Fitzgerald

1.2 Historical child development and definition of child development

In this study, children are under 13 years in psychology, that is, we call childhood before
adolescence. Especially, it is an importance to develop children’s physical element as well
as children’s psychological element dependent on play activities (Bruner, 1972; Kohlberg,
1968). However, the period of children has quiet complex categorizations. Child
development theories focus on explaining how children grow and change in childhood in
terms of various aspects of development including physical, cognitive, emotional, and social
growth. Throughout literature, this study defined the child development for under the 13
years old children.

In physicality development, it is related to a child’s ability to perform tasks such as their
motor skills or using their bodies(Piaget, 2013). Child development was consisted of four
stages; Infant, Toddler, Pre-schooler, and School-aged child. During the first few weeks and
months, child of infant stage acts reflexive or involuntary in nature. In detail, child makes
sudden loud sound, changes position, and grabs object in hands or feet. During the ages of
one month and one year, the child is able to hold head up on object, sit without support,
creep or crawl, and walk (Hughes, 2009). Toddler stage is between one and three years of
age to develop physical growth and motor skill slowly to expect to see the tremendous
intellectual, social and emotional changes (Hughes, 2009). Children become pre-schooler
during three to five years of age to focus on cognitive development(Piaget, 2013). In school-
aged child, between five and 12 years old, child feels confident in the ability to meet the
challenges. Child experiences in solving problems independently, being creative and getting
results for efforts(Hughes, 2009).

In cognitive behavior development, Piaget's theory consists of five stages; Sensitive motor
stage (0-2), Preoperational stage (2-7), Concrete operational stage (7-11), Formal
operational stage (12-) (Piaget, 1964). Child expresses response to sensitive stimuli in
Sensitive motor stage. Child increases understanding symbol or representation about the
object, but the child is impossible to think logically in Preoperational stage. The child
acquires cognitive operation to understand the relationship between objects in Concrete
operation stage. In Formal operation stage, the child is possible to ratiocinate symbolic, so
child utilizes abstract concept to think logically.

In emotional development, Erikson’s theory of social psychoanalysis consists of six stages;
Fundamental trust vs distrust (0-1), Independence vs shame or skepticism (1-3), Autonomy
vs guilty (3-5), Assiduousness vs inferiority (6-12), Identity vs role confusion (13-18), Affinity
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vs isolation (20) (Erikson, 1993). Children achieve their activity to feel trust, independence,
autonomy, assiduousness, identity, and affinity in each stage, but they fail it to experience
distrust, shame, guilt, inferiority, role confusion, isolation.

In social behavior development, the theory of animal behavioristics emphasizes nature role
in child development with Lorenz’ theory of carved seal and Bowlby’s theory of attachment.
Lorenz theory describes that child period is exposed to specific context to form the
attachment of specific context. It can deeply influence social behavior. Bowlby’s attachment
theory consists of four stages; Reckless social response stage (0-3 months), Discriminative
social response stage (3-6 months), Active approach and contact-seeking stage (6 months -
3), Goal modified companion stage (3-childhood end) (Bowlby, 2008).

Diverse child development theories focus on children’s age level. To improve child
development, it is important to support play for the child in terms of physical, cognitive,
emotional, and social perspective. First, Physicality development is an indispensable factor
in children’s play (Bee & Boyd, 2012; Broto, Ockrassa, Krauel, & Noden, 2010; Kotnik,
2017). This play type contains motor skills, physical stamina, and confidence while
promoting fithness and health. The definition of Play with physicality is developing a muscle
through physical activity. Next, Play with sociality refers to the process that children learn to
interact with others (Broto et al., 2010; Kotnik, 2017). Through this play type, children are
able to understand game rules, sharing, friendships, and other relationship. Children master
teamwork as well as competition for social interaction and communication skills. Third, Play
is associated with creativity for children development (Broto et al., 2010; Russ, Robins, &
Christiano, 1999). Through this play type, children acquire creative thinking ability and power
of imagination through the play. Lastly, children who contact with natural environment tend to
be more active and that supports a positive mental health (Brussoni et al., 2015; Lester,
Maudsley, & England, 2007). Children do this play that is associated with language,
perception, memory, problem-solving and thinking. The definition of play with mental-health
is that children learn the sensory skill and improve knowledge for play.

In this study, we consider the basic child development for child in terms of physicality,
cognition, emotion, and social behavior. In order that the four developments are important to
child growths, this study consider exploring them in child’s play.

1.3 Lack of play at children’s hospital

In the 18" century, hospital architecture contributed to the patient’s well-being, so this idea
has been influencing health care facility design (Wagenaar, 2006). Also, the concept of
hospital studies is attracted renewed attention such as healing environment (Dijkstra, 2009).
However, many studies that would follow healing environment perception, few focus on child
patients (Verschoren et al., 2015). During hospitalization, child patients suffer from fears and
concerns because of being separated from family and their friends, staying in an unknown
and unpleasant environment, undergoing treatment, and losing their self-determination
(Adams, 1976; Coyne, 2006).

According to another the study, hospitalization is a variety of negative effects such as pain,
fatigue, anxiety and, etc. on the development of children in the hospital environment
(SilavUtkan, 2012). Children’s hospital is designed to protect children’s physical and
psychological health (SilavUtkan, 2012). The author insists that child-space interaction is
important in terms of children’s hospital design based on children’s requirement (physical
and psychological) (SilavUtkan, 2012). Particularly, children who have a serious disability
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have a high risk of emotional problems, behaviour problems, and reduced the ability of
cognitive development(Tallon, Kendall, & Snider, 2015).

To improve hospitalization and child development, children can play diverse activities in
order to reduce fear as well as becoming confident in playroom or play area, so caregiver
can visit the playroom or play area frequently with the child to enjoy activities together (“Your
child in hospital: The importance of play,” 2013). About the role of play in hospitalization,
children in the therapeutic play condition proved a significant reduction in hospital fears
(Rae, Worchel, Upchurch, Sanner, & Daniel, 1989). Consequentially, play is the most
powerful and effective tools so as to reduce tension, anger, frustration, conflict, and anxiety
at the hospital (Haiat, Bar-Mor, & Shochat, 2003)

This study aims to provide design considerations in creating play experience in the children’s
hospital. The two research questions are formulated: 1) How can play experience be created
in the children’s hospital in terms of child development. 2) What concerns and wishes of
stakeholders exist in the children’s hospital regarding to play experience?

2 Methods

In order to figure out what needs and wishes about play stakeholders in the children’s
hospital have, three methods were conducted, expert interview, FGI, and generative
workshop. First, through expert interview, this study had to figure out knowledge of child
inpatients and understand situation of child hospital. Second, this study considered parents
and nurses as secondary member of child hospital to be conducted to FGI session. Lastly,
this study had a generative workshop for children because it is easy for children to embody
their wishes based on experience rather than interview.

2.1 Expertinterview

2.1.1 Experts

We recruited to experts who worked in service design team from tertiary care hospital at
Seoul and secondary care hospital at Busan. Three experts who worked at hospital service
team understood the design process to develop hospital space (see their detailed
background in Table 2). Experts who were from diverse backgrounds had working
experience average six years. They could understand not only design thinking but also
medical knowledge in order to answer the design consideration for child inpatients.

Table 2. Experts profiles in the expert interview

Participant Gender Age Backgrounds Profession or expertise Working place

A Female 36 Designer Hospital design Hospital in
management Busan

B Female 38 Nurse Hospital service Hospital in
design management Seoul

C Female 28 Designer Hospital place design Hospital in
management Seoul

2.1.2 Materials

The research conducted the semi-structured interview with experts. The questions of the
expert interview consisted of three part. First, interviewees were asked features of child
hospital such as target of child hospital, the percentage of each age group, the ration of
infection inpatient and non-infection inpatient, and etc. Next, we asked experts of children’s
play in the hospital and current condition as below:
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¢ Do the children in the hospital have lack of activity?
e If so, how do they solve their activity?
e What do children have difficulties related to play at the hospital?

e How do children express their dissatisfaction at the hospital and what do they want at
the hospital?

e What does your hospital serve to release boring for child inpatients are current
services or spaces satisfied to child inpatients?

e Lastly, they mentioned the effect of play for child inpatients and the solution of the
current condition.

2.1.3 Procedure
The expert interviews were conducted to the children’s hospitals which were located to the

woman and child hospital in Busan, and the national hospital in Seoul. In order to explore an
expert’s opinion about the play in hospital, respondents were interviewed for one hour
(Figure 1). We recorded their voice during interview session. First of all, we distributed
interview question. Next, the expert described what they did in hospital as design
perspective for 10 minutes. After then, they answered main problem in hospital for 10
minutes. We asked the solution for child inpatients in hospital to experts for 20 minutes.
Then, they answered future play design for child inpatients for 20 minutes.

Figure 1. Experts read the interview questionnaires in the interview session.

2.2 Focus group interview

2.2.1 Participants

We recruited six nurses of the child’s hospital from Busan and five mothers from Ulsan
through recruit advertisement and social networking. Nurse team were woman who were
between 28 to 48 years old and from the hospital for woman and child in Busan. Five
mothers who were between 30 to 56 years old had the experience to care for their child in
the hospital within one month.

2.2.2 Material

The main goal of the FGI was to obtain user needs about hospital play space. The session
of collage was adopted as thinking for child play space in hospital context based on
caregiver position. For the collage making, a A3 paper with a basic play room layout was
designed to help the participants express their wishes in the space (Figure 2). We also
provided pencils and sketch tools in order to express participants’ idea freely on the paper.
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Figure 2. A paper with a play room layout used in the sesseion of the collage making and
sketch tools

2.2.3 Procedure

The FGI was conducted at a room in hospital and in cafe. Throughout ice breaking,
participants introduced themselves and shared hospitalization for 10 min. We asked what
you want to design play room in hospital. To figure out the needs of the playroom in the
hospital, participants drew or wrote what they designed for children during 20 min with pencil
or drawing tools. Each team discussed the questions which were about what they want
things at playroom and why they placed something at playroom on their drawing for 30 min
(Figure 3).

Figure 3. Scenes of the focus group interview (above) and examples of collages of play
room (below)
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2.3 Generative workshop

2.3.1 Participants

Throughout mother’s internet community in Ulsan, we recruited three children (one boy and
two girls) and their mothers in this workshop. The average age of the children was seven
years old. All of them had an experience to have been hospitalized for at least a week
duration. The patrticipants involved in the research had hospitalized in child hospital for one
week. Also, they experienced hospitalization within 6 months before the time of the
workshop.

2.3.2 Materials

The images of hospital were utilized to evoke experience of hospitalization. In order to
express wishes for children and make detailed form of play, we prepared diverse thinkerring
materials such as paper, clay, sticks, plastic bowls, woolen yarn, and so on. Before the
tinkering session, participants evoked their hospitalization experience through sensitizing
images which were projected on the wall. In the session the following questions were
answered: What do you have negative experience during hospitalization, What and why do
you design the play in hospital? and How to develop others play?

Figure 4. Examples of sensitizing images (upper) and materals provided for tinkering for the
workshop

2.3.3 Procedure

This workshop was conducted in a home-like laboratory for 2 hours. Before the session, we
took the nerves of child to do ice breaking and to talk about the memory of hospitalization. It
consisted of two steps: one was sensitizing experience in hospitalization throughout hospital
images, and the other was creating play space to use materials (Figure 5). Next, after
watching hospital images, the children shared their negative experience of hospitalization
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with others for 30 minutes. Next, they imaged to design play in hospital context for 50
minutes with assistances teacher because of issue of safety and focusing on hospital
context. Assistance teacher helped child evoke thinking for hospital. Lastly, they presented
and discussed their play for 40 minutes (Figure 5).

Figure 5. A scence of the workshp (above) and the outcomes generated from the workshop
(below)

2.4 Data analysis
To figure out the result from interview data and generative sessions, the participants’ data

were transbribed into text. We used descripted coding as first coding frame because
meaning sentences were cut from exeperts, nurses, parents, and children. All coding
processes were conducted to three researchers, who were a PhD student and two graduate
students together, in order to improve validity of coding and analysis. First of all, throughout
affinity diagram on frequency percentile, the data of experts’s interview were arranged to
describe the reason of lack of play space and consideration of design in child hospital. Also,
we anlyzed FGI data from nurses and parents in terms of needs for child play room. Lastly,
this study figured out child’s wishes of play to anlysis affinity diagram.

3 Results

3.1 Current play experience in the children’s hospital

This study investigated the reason of lack pf play space through expert interview. Figure 6
shows the frequency percentile of reasons about the cause of lack of play space in hospital.
The infection was the most frequently mentioned as associated reason of lack of play space
in child hospital (46%). Because child inpatients have weak immune system, experts think
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that child expose virus from others in play room. Physical safety (21%), Priority of healing
(16%), and Lack of staff for play space (16%) were followed in this figure. In the hospital,
experts mentioned that the removal of play space prevented safety accident. The
characteristic of hospital, there was not playground, so most service or facilities focused on
healing for child. In management perspective, it was hard to care play space for child
because of limited of staff numbers.

Figure 6. The reasons why play space has not been considered in children’s hosptial

3.2 Considerations for play experience in children’s hospital

Through expert interview, this study figured out consideration of design of play at the child
hospital. Figure 7 shows the frequency percentile of reasons about the design consideration
of play in hospital. The interactive play was the most frequently mentioned (23%) in order to
reduce direct contact to others and to utilize interactive technology for play. Next, the
emotional comfort (21%) and the therapy with play (20%) were followed. The emotional
comfort was related to character design or colourful design to reduce fear of hospital for
child. The 10 percentage was mentioned to the Outdoor play. For example, child inpatients
could experience an exploration of nature. The child development (9%), the physical safety
(8%), and etc (9%) were followed in this figure. Play design in hospital was considered for
lack of part of child development. Also, because diverse play activities accompanied physical
activity, paly has to prevent safety accident.
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Figure 7. Factors to be considered in designing for play in children’s hospital from experts’
perspective

3.3 Guardian needs for child in hospital

To verify the difference between nurse and parent, the results of FGI were coded for
gualitative analysis in terms of parents’ and nurse’s perception. Figure 8 presented important
needs for child in play space. First, about the perspective of parents, the component of fun
and hygiene are important as 37.5 % in this figure. Parents needed spending time for the
child to get rid of boredom in hospital. Also, parents needed clean play space because this
place was shared space with other child inpatients. Next, parents mentioned the needs of
physical safety in play room because they did not want to hurt their child during play. In
nurses’ perception, physical safety for child was the most significant needs among others in
playroom. Hygiene (28.6%), space (21.4%), and convenience for service (14.3%) were
presented to figure. In nurses’ perception, hygiene was related to prevention of infection
from virus. Space was related to interior. For example, nurse wanted to change space
according to purpose such as education, play, and etc. Convenience was related to service
for parents to serve diverse facilities such as cosy sofa, snack bending machine and etc.

Component of Fun /j 37.5%
Hygiene /j 37.5%
Safety 7/ 25%

Safety | 35.7%

Hygiene | 28.6%

Space | 21.4%

Convenience 14.3%

0%

EZ7z7727Z72Z4 Group of parenis
C——— Group of Nurse

Figure 8. The needs for play experience in children’s hospital from parents and nurses
perspectives
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3.4 Child perception of play in hospital & Guardians perception of play in hospital
Figure 9 presents the frequency percentile of play wishes associated with child in the
hospital context. Among the results of play in hospital, the most frequently answered play
was sensory and it occupied 17 percentage. Next, Physical (15%), creative (13%),
interactive (12 %), exploratory (10%), free for monitoring (10%), Social (5%), Relaxation
(5%), and Safety (6%) were followed. The table 3 shows the children’s quotes which
describe the example of participant’s wishes.

Table 3. The example of participants’ quotes

The results Quotes
Sensory A: “l want to touch soft for play...”

: “It is good at music song during the play because it is very glad to me.”
Physical : “ make the climbing slide, so it is possible to slide at high site.”
Creative . “I like drawing. When | am boring, | am happy to draw....”

B
C
B
Interactive B: “I make big wall in order to draw electronic pen on the white wall...”
Exploratory C: “l design car to tour the playground with friends....”
Free for monitoring A: “There are no guardians. They just stay rest room to read book...”
Physical safety A: “Every play should be safe...”

B: “This sliding is high, but it has safe bar because | do not want to get hurt

during play”

Figure 9. The wishes for play experience in chilren’s hosptial from child inpatietns’ perspetive

4 Discussion

Based on the results, design considerations for play experience in children’s hospital were
derived. The design considerations consisted of five categories: interactive technology,
motivation, fun-therapy, social-physical play, and free from infection.

4.1 Interactive technology

According to the results of this study, interactive technology stands out play for child. It
indicates that the interaction between person and product arouse diverse opportunities of
play. In child perspective, child prefer to play interactive wall such as game, painting, and
etc. in order to play with creativity. Experts and guardians would like to utilize interactive
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projection for the child as playing with creativity. To provide interactive technology, it would
help playing with creativity for the child. Especially, interactive play help to develop cognitive
development for child at hospital context (Pykhtina et al., 2012). For example, there are
interactive screen which children can play diverse activities thorough at the child’s hospital in
England.

4.2 Motivation

To design the play in hospital, motivation is possible to give the child inpatient fascinated
play. For instance, Hospitals have a different interior like the concept of space flight in order
to reduce the serious atmosphere for the child. Also, exploration stimulates child’s curiosity
which observes the intriguing things. It indicates that the child improves confidence
throughout achieving the mission (Perry, Hogan, & Marlin, 2000). Throughout motivation in
hospital, the child would be satisfied with playing with emotion development so as to relax
hospital environment.

4.3 Fun-therapy

Therapy is scared course to children even though it is simple such as measuring
temperature and having a shot. However, children would recognize a fun-therapy, which
combines play and therapy, as a part of the play. For example, child inpatients refuse
walking around an aisle of the hospital as a recovering, but they like to follow the colourful
line of the floor. Through fun, emotional, social, and cognitive development are accelerated
by the fun of play (Perry et al., 2000).

4.4 Social-physical play

In hospital context, the child spends their time during healing without play. Despite the main
function of hospital is recovering of the body, experts of hospital mention the importance of
playing during healing. Even though children experience insufficient child development in
terms of physical and social development in hospital, guardians and experts of hospital want
to give education for child development their child. To supply play with physicality and
sociality, the play has to be designed by combining physicality and sociality. Particularly, it is
important to play about social-physical for the older age child group (Smyth & Anderson,
2000). Because, the hospital has limited composition of space, it does not set a limit on
inner space. The play space in hospital is extended to roof top park, which provide diverse
opportunities. In the hospital, which has diverse space, it plays an important role in
expanding play place for physicality and sociality of the child.

4.5 Free from infection

Infection is considered as not ignoring issue of play in the hospital. According to the position
of guardian and experts, infection has not to occur in play space. Isolation of space is not a
solution for child. It has to be easy to keep hygiene the play space as well as be possible to
play indirectly connect for children as playing big block which makes children’s hiding place.
For instant, play equipment could be made of anti-bacterial material to protect infection.

5 Conclusions

The study aimed to figure out design considerations in creating play experience for child
inpatients at hospital. Involving multiple stakeholders who were child inpatients, nurse and
parents related to the study, five design considerations were derived from designing the
playroom in the child hospital. The first consideration is ‘Interactive technology’ which is able
to utilize interior products so that child inpatients can play diverse activities. The second is
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‘Motivation’ which stimulates the curiosity of child inpatients in order to transform the serious
circumstance of the hospital into a space experiencing positive emotion. The third, ‘Fun-
therapy’ which is derived from the participation of child seems that child inpatients recognize
the procedure of clinic as the experience of play. For example, child could explore spaceship
during using therapy machine in order to experience fun. The fourth is ‘Social-physical play’
which provides to combine the physical development with the social development in such
limited space so as to contribute to childhood development. Even though hospital has limited
space in terms of physicality, child inpatients might want to experience with other age groups
throughout new play experience. Lastly, it is ‘Free from infection’ that prevents child
inpatients from infection of disease during play experience.

This study showed the design considerations for child inpatients in order to provide child
inpatient with play experience. In other words, the play design consideration will be delivered
to solve children wishes within the context in the hospital. Child inpatient could be satisfied
during hospitalization through play as well as child development. Also, the other implication
of this study is to understand diverse user experience where play in hospital to evoke
children inpatients’ and guardians’ physical well-being as well as emotional it.

Although this study provides design implications for play experience in children’s hospital, it
would be risky to generalize the findings considering some limitations of the study. First, the
study was conducted with a small size of samples. Second, the focus of the study was only
on children having experiences of short-term hospitalization. Considering there are also child
inpatients who have to stay for long term period, the findings would not be applicable for the
group of children. Therefore, follow-up studies are supposed to be designed in a way to take
the limitations into consideration.

Overall, the findings are expected to make a meaningful contribution to design for play
experience in children’s hospital because the design considerations were derived from
diverse perspectives of stakeholders who are actively involved in children’s hospital.
Therefore, the study can add values into the body of knowledge in healthcare for children
inpatients and furthermore it could provide design practitioners with clear guidelines in case
of design for play experience in children’s hospital.
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This paper reports on the practice-led design research project “Citizens Connect
Neighborhoods: community development harnesses digital transformation” (2016-
2018)!, located at the intersection of participatory design, technology development
and their political and social implications. The paper aims at situating the project’s
processes and outcomes in the context of a currently renewed discourse on the
potential of practice-based and transdisciplinary research for shaping new social
practices and civic technologies that affect democratic developments in our everyday
lives (Manzini 2014). The focus was on questions about who gets to shape and to
take part in the digitalization of societal, political and cultural processes, and who
determines the way we communicate or have access to information. The living
labs/citizens’ workshops became the focal point, by which a series of intensive co-
design workshops with initiatives of the civil society were conducted, as well as group
discussions, informal and half structured interviews, meetings with different
stakeholders and public presentations. These transdisciplinary processes engaged
us critically in the urgent question of design’s agency within practices of collaboration
and co-creation and provided us with a productive framework for the queries into the
interdependence of digitalization, political participation and social cohesion, on which
this paper reports.

Keywords: participatory design, digital transformation, civic tools, networked society,
networking locally

1 Introduction: Digital divide, digital literacy and civic engagement

As new local practices and initiatives such as urban gardening, file sharing, repair cafés, and
the like are on the rise, as well as alternative forms of living together such as co-housing,
neighborhood initiatives and citizen networks are seeing greater acceptance and

" The project is a cooperation between the Berlin University of the Arts, the Neighborhood Academy NRW, IFOK
and NRW.Urban, and was carried out together with 14 civil society initiatives with a wide variety of contexts —
from refugee welcome services to co-housing; funded by the State of North Rhine-Westphalia/ Ministry of
Regional Identity, Communities and Local Government, Building and Gender Equality of the Land of North Rhine-
Westphalia (MBWSV): www.modellprojekt-nrw.de
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appreciation. As pointed out by Manzini, the groundwork for macro-transformations and for
great systemic changes, is laid by micro-transformations and by local systemic
discontinuities, i.e. through the kind of “changes in which design can play an important role”
(Manzini 2014). Acting locally pushes the envelope of broad action effectiveness —
reinforced and fueled by digital transformation: New networking opportunities, collaborations
and movements are marching onward in areas such as open data, open source, open
technology and digital commons. Digital platforms are becoming more and more important
for civil initiatives, regional networks and face-to-face encounters. More and more self-
organized associations and initiatives are focusing on how to use digital tools to connect
neighborhoods in a more sustainable way.

Understanding the drivers for opportunities and risks of the digital transformation with
regards to neighborhood development and civic engagement for creating a successful policy
framework requests actively engaging with local community partners in the co-creation of
knowledge, building alliances and recognizing their expertise around local challenges. Both
policy and civil society actors must face the challenges of missing out on digital
developments, digital disenfranchisement and digital literacy to adequately address key
issues of participation and to address the growing digital divide within initiatives, especially
the so called third-level digital divide (van Deursen, A.J.A.M., & Helsper, E. J. 2015) that
frames the digital inclusion not only around access, skills and usage, but in relation to the
tangible outcomes.

Against the backdrop of the rapid development of technological possibilities, not only digital
infrastructures need to be adapted for the success of digital development (OECD 2015); the
education and training landscape must also take account of this development. “The
population is meeting the digital future with little digital literacy” is the result of the D21 Digital
Index (Initiative D21 e.V. 2016). One demand that has been made for some years now is
that citizens should help shape the developments of and through digitization themselves,
instead of only participating as users (Brandt 2017). Competencies must also be “promoted
at all levels in the population” to ensure that no one is left behind by digitization. “If
digitization is not developed by citizens, but solely from the technological side, there is a
danger that people will be excluded from digital transformation” (Joost 2017). Academia and
policymakers have also increasingly been trying to address this demand.

Against this backdrop, the model project “Citizens connect neighborhoods — community
development harnesses digital transformation” (2016—2018) was launched the Berlin
University of the Arts, Design Research Lab, and the State Government of North Rhine-
Westphalia (NRW), the most populous state of Germany. The aim was to engage civil society,
academia and policy makers into a participatory process in order to address the
opportunities for social cohesion, the strengthening of civil society and for inclusive,
participatory engagement in an increasingly networked society. In collaboration with the
actors involved, the idea was to work out how the digitally accompanied world can be
brought in to respond to social problems, specifically in terms of neighborhoods, villages and
city districts. A major concern in the model project was to ask how to engage citizens in
these developments so as to sustainably promote digital and social participation. In the
research framework, these new formats of cooperation, collaboration and co-creation
underwent evaluation, which in turn aimed at providing new knowledge for trans-disciplinary
urban development processes. The project thus focused on bridging the gap that frequently
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opens up between the objectives of process and/or technology development and the needs
and expectations of users’ participatory methods. The results of the model project can finally
be used as a contribution for civil society actors and for policymakers on the municipal and
state levels, as well as a scientific contribution to academic-oriented research approaches.

2 What is the model project?

Initiatives from North Rhine-Westphalia (NRW) were given the opportunity to respond to a
call for proposals in early August 2016 to participate in the project. Fourteen candidates
were selected out of 45 applicants and became part of the model project in support
community development through digitization. Since October 2016, they have been
participating in so-called “citizens’ workshops.” The project’s aim was to help each individual
initiative work towards their community development goals by providing them with the
relevant tools and communication instruments. It developed (or continued development on
pre-existing) platforms and participatory methods. It further accompanied the initiatives with
scientific expertise and worked with them in an iterative process to implement and evaluate
what they accomplished. For the citizens’ workshops, the concept “communities of practice”
Lave and Wenger (1991) served as a basis. CoPs represent an “arena of problem solving” —
they provide quick answers to questions and produce higher quality decisions (Oakley et al.
2010).

Within the framework of self-organized networks, there is a high degree of informality,
fragmentation and readiness for transformation. The future challenges and potential both lie
in balancing free cooperation with targeted steering through policy. Steering such a
coexistence of different competencies and tempos requires a governance practice both the
municipal and state level that knows how to counter short-termism and heterogeneity as well
as unstable financial conditions. This is because mechanisms of self-regulation and self-
steering alone cannot provide complex community services; they therefore require the
strengthening of structures that make self-regulation possible.

Therefore, we apply the perspective of “project ecologies” developed by Gernot Grabher
(2001; 2004), which are mostly temporary alliances for dealing with problems and questions
that lead to the provision of solutions through explicitly heterogeneous competences in
specific contexts: for example, when IT experts work together with legal experts and
politicians as well as local experts to provide solutions that fit a specific situation.

The model of trans-disciplinarity (Nowotny/Scott et al. 2001) can be a guiding principle for
social innovations. Practice-based design research and trans-disciplinarity describe a
practice of knowledge production by which the boundaries between academic/scientific work
and the layperson’s practice/application-oriented approaches increasingly dissolve. At the
same time, the blurred lines take new shape — delimitations between expert, non-expert and
domain-specific expertise are reorganized. The focus on application and practice points
towards social networks and the social responsibility that underlies such processes.
Temporary and application-oriented teamwork in which researchers, experts and
practitioners with varying expertise and interests come together is what underlies this
conception of research, as it is currently being practiced in design research. In practice-
based design research, the scientific reference cannot be separated from the context of the
practice.

Therefore, design research is important for future-oriented research into social, ecological
and gender-specific contexts as well as everyday cultural contexts. A context-dependent
understanding of innovation is characterized by trans-disciplinary cooperation with
heterogeneous interest groups, flat decision-making structures, application-oriented
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research and social relevance. At the same time, it requires specific infrastructures that allow
the various interest groups, e.g. university or public institutions as well as actors from civil
society, to participate in the research process. Such infrastructures for innovation
development in research are not unique to universities; there are also rich intermediate
areas between university and industry, the public sector, informal networks and the private
sphere. Models that enable such cooperation and make the infrastructures and resources
available have great potential to be motors of social innovation development.

3 Design and participatory research

The early involvement of citizens in a process of joint identification and handling of problems
is an important concern in participatory design. The research approach in the model project
works with an extended understanding of design as process and system design. Since the
1960s, design has not only been understood as the design of individual things or signs and
symbols. Rather, contexts and conditions for complex production and uses became more
important and now justify the current approach to design as an “interdisciplinary and
cooperative task” (Erlhoff 2007). “Participatory Design” and “Social design” as working areas
within the design discipline have seen an ongoing shift for some time now, whereby the
disjointed design of artifacts is less important than the question of user involvement in the
design of processes (cf. Joost 2014, Margolin/Margolin 2002, Bjérgvinsson et al. 2012).

In practice as well as in research, it is the inter- and trans-disciplinary qualities of design that
are required. This role brings the interaction relations within the disciplines of design into
focus, also in terms of political strategy development, as well as for the interfaces to other
socially relevant fields of activity. This is why we consider the trans-disciplinary research
approach of the model project to be essential. It is above all a matter of gaining scientific
knowledge through practice-based research, in order to counter the risk of unilateral
measures going nowhere at all. For implementation, this means bring the actors involved up
to speed in terms of knowledge base, integrating them into the development process and
aligning it with institutional requirements. The approaches developed in processes of co-
design and co-production should lead to the shaping/steering of transformation and generate
results that are relevant for both social practice and scientific discourse.

4 Methodology for the model project

The topic of the model project requires discourse among administration-specific, planning-
design and socio-cultural perspectives. The challenge of such a collaborative research
environment is to build a common understanding of the problem context and foster a
productive environment. This in turn enables knowledge generation as well as knowledge
integration.

The participatory practice and research approach pursued here is characterized largely by
contextuality and flexibility. Integration of perspectives, skills and experience of living and
working practices served to build the knowledge base as well as to create new self-efficacy
and extend the action horizon of stakeholders (von Unger 2014).

A procedure was developed that allowed for ongoing adjustment of the intermediate results
and at the same time carried out an intense dialogue with all the stakeholders. Various
formats allowed for all the partners to communicate in a multi-tiered, qualitative practice and
research process: co-design workshops, project meetings, advisory board meetings, various
dialogue and exchange formats as well as a digital platform for internal communication and
exchange among the participants. Results were delivered through several data sources and

188



based on a mix of methods. The intensive cooperation with the citizens’ workshops within
the framework of practice-based research included:

o All-day workshops in which existing knowledge, potential and needs, structural
weaknesses and thematic problem areas as well as approaches to solutions were
identified and jointly worked out in detail

¢ Onboarding surveys and one- to two-hour telephone conversations with the heads of
the citizens’ workshops in the various phases of the model project with a focus on the
current use of digital services and the effects of digitization, infrastructure,
organizational structure and commitment

e On-site visits addressing local policy support and regional networking

e Structured and semi-structured interviews in the networks of citizens’ workshops to
trace the correlations between media use and communication behavior with age,
education and occupational factors

¢ Analysis of the state of research in the field of digitization and civic engagement in
order to compare and validate the findings of the model project on the basis of
qualitative and quantitative studies

From October 2016, the project team developed a joint agenda together with the selected
citizens’ workshops. The agenda specified the digitization topics and areas. This presented
quite a challenge due to the diversity of topics and concerns for concrete support. Meeting it
required a process of mutual information exchange between the citizens’ workshops and the
project team, in the course of which the needs of the individual citizens’ workshops
crystallized.

Building on this, networking and cooperation at very different levels followed: from joint
workshops, to planning meetings and training. The advisory board brought the project social
and political recognition as a multifaceted expert body and was important in the process
beyond its role as a multiplier: The board also acted as an internal evaluation committee and
as a companion to the citizens’ workshops. The aim of evaluations was to ensure continuity
and a long-term approach by providing support, for example in the form of training courses
and consultations. After an initial phase, the focus of the model project shifted to the
practical establishment of a network and then to ensuring that outcomes were properly
recorded in the final phase.

On this basis, the results emerged as a building block in the process of digital transformation
and as a practical contribution to the use of digital means in civil society contexts of
community development and shaping its constitution. Already in the first months, our
research 