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ABSTRACT
As a consequence of the one-child policy, the older adult population in China—defined
as 55 years and older—has been growing geometrically over the past few decades. Meanwhile,
urban expansion-part of China’s modernization-gave rise to a situation in which young adults
migrate to major cities, further stratifying the social structure in China and isolating older adult
communities.
With 620 million active users, WeChat is the most popular all-in-one social media app on
smartphones in China. It has been increasingly adopted by older adult users to cope with the
challenge of loneliness and unhappiness due to the social changes. However, the interface design
of the WeChat app appeals to active young adult users, making it challenging for older adult
users and leaving them confused when they use the app, due to their decreased cognitive and
physical performance as they age.
The purpose of this study is to improve the WeChat user experience for Chinese older
adults. A quantitative research method with an IRB-approved survey was conducted to collect
the quantitative data concerning the older adult user experience of WeChat. A series of vigorous
data analyses was implemented using Statistic Package for Social Science (SPSS), a
comprehensive statistical tool largely used in social sciences, marketing, healthcare, and more to
extract information and knowledge in a data mining process.
The findings revealed in the data analysis were further utilized to guide the design
process to improve the user experience of WeChat, making the app much easier for older adults
to use daily.
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CHAPTER 1.

INTRODUCTION

1.1 Overview
Technology development is a priority in China’s modernization. Internet coverage and usage
in China has expanded rapidly over the last two decades. Since 1994, a fully functional internet
connectivity has been established (Yang, 2011). With 854.49 million internet users, as reported
by the China Internet Network Information Center (CNNIC 2019), a dynamic internet culture has
arisen in China. Smartphones and Chinese social media, encouraged in such a cyber-active
culture, quickly became ubiquitous in the everyday life of Chinese people. However, the success
of the internet and the popularity of social media is not entirely due to China’s modernization,
but also to the urbanization that has expanded cities in China and led to a boom in the urban
economy. To develop their education and careers, farmers, laid-off employees, and college
students moved from rural areas to major cities, where labor force was highly demanded (Wei
and Gao, 2017) (Liu, 2011).
However, this new migration distanced younger people from their older parents, breaking the
family bonds between old and young that so predominantly feature in the typical agricultural
family model that has existed for thousands of years in China. In this new Chinese society, older
adults living without young family members feel lonely and isolated much more than ever.
WeChat is the most popular social app on smartphones among young adults in China, and it
has been increasingly adopted by older adults to cope with this situation resulting from economic
and social changes. With the WeChat app, older parents can remain connected with young family
members and can even pursue better life quality by learning and using this social media app.
However, the interface design and the user experience of the app appeal mostly to young Chinese
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users, challenging older adult users and leaving them confused, due to their decreased cognitive
and physical performance as they age.
As a consequence of the one-child policy, the older adult population has grown dramatically,
and the increasing number of older adults is unprecedented in China. Therefore, their user
experience of WeChat should be addressed and improved.
Statistic Package for Social Science (SPSS) is a comprehensive statistical tool package
largely used in social sciences, business, marketing, healthcare, education, government, and
more. It provides statistical tools for data analysis, mining and predicting the information needed
to achieve various goals. In a research study involving data collected from survey questions,
SPSS can effectively analyze the data to extract information, patterns, and knowledge through a
data statistics and mining process. Depending on the field, the findings can be used for many
purposes, such as making business plans, predicting college grades, and improving interface
design.
1.2 Purpose of this study
The most popular social media app among young adults in China, WeChat poses a
usability challenge to older adult users—defined as age 55 years and older, since people in
their 50s begin to experience a decline of physical performance according to researchers with
School of Medicine at Duke University (Sagon, 2016). This problem needs to be addressed,
and usability problems should be identified in order to create a solution.
The purpose of this study is to design a prototype based on the finding the user survey
and literature review and to demonstrate how data collected from a user survey can be
utilized in a design process and contribute to improving the user interface/user experience of
WeChat for Chinese older adult users.
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1.3 The research questions
The research questions in this project aim to investigate the architecture of WeChat and to
statistically analyze the data collected from a user survey examining the user experience of
WeChat among older adult users, in order to understand older adult users’ experiences and to
design the app interface so that is friendlier to these users. The research involves the following
questions as listed below:
1.

What is the information architecture of WeChat?

2.

What are the most frequently-used WeChat features among older adults?

3.

What is the difficulty level of often-used features in WeChat?

4.

What cultural and demographic factors influence the interface?

5.

How can we provide a friendly interface for older adults?

6.

How can we improve the icon design for older adults?
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CHAPTER 2.

REVIEW OF LITERATURE

2.1 Connectivity and smartphones in China
Internet coverage and usage in China has expanded dramatically over the last two
decades. As a new emerging technology, the internet was immensely fascinating to China
(Cullen and Choy, 1999), where national policy had just shifted to economic reformation and
modernization. The Chinese internet user population has grown dramatically, as the internet is
not only a resource for news and information, but also a platform for entertainment. In 2004, 94
million Chinese people (also called netizens) were reportedly using internet, making China the
second-largest country in internet usage (Zhu and Wang, 2005). In 2019, this number reached
854.49 million, according to a report released by the China Internet Network Information Center
(CNNIC).
The smartphone market was quickly prosperous in China, as it enjoys such a high level of
internet connectivity. Many Chinese people are mobile phone users (Wei, 2014), and the
majority of them own smartphones (Poushter, 2016). As reported on the CNNIC official site,
99.1% netizens use smartphones for internet access. Due to the popularity of smartphones and
the need for internet services, the supporting infrastructure of the internet has been called
forward, requiring Wi-Fi, or wireless networking (Marshall, 2001). Major internet and
telecommunication providers-such as China Telecom, China Unicom, and China Mobile—have
begun to employ and provide seamless Wi-Fi coverage for major cities. Shanghai and Hangzhou,
for example, have been completely covered with Wi-Fi networks, offering smartphone users
constant internet coverage.
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2.2 Social media in China
2.2.1 Social media in China
In China, an unprecedented social revolution occurred during the past ten years, driven
by the flourishing of social media (Wei and Gao, 2017). Multiple social medium platforms
hosted by different major websites provided rich content and a variety social features to Chinese
netizens, who often have more than one social media account (Chiu, Ip and Silverman, 2012).
Since Western social media—such as Twitter, YouTube, and Facebook—are blocked in the
Chinese market, a large vacuum of foreign social media directly led to a rapid growth of
domestic equivalents (Crampton, 2011). Even though ICQ (developed by the Israeli company
Mirabilis in 1996) and MSN (as a type of instant message (IM)) had successfully entered the
Chinese market, both soon lost the battle to local competitors, due to the lack of user-centered
interface design tailored to local Chinese users (Che and Lp, 2018).
Microblogging, also called WeiBo, is a Chinese equivalent to Twitter. Launched in 2009
with 8 million Chinese subscribers, Weibo’s portals were quickly hosted by the major internet
websites. Domestic blogging platforms like Sina Weibo, Tencent Weibo, and Sohu Weibo
became Chinese netizens’ primary resource for online news (Fu, Samet and Sankaranarayanan,
2014). People can read news and post videos, photos, and comments on Weibo platforms.
Records show that 33.5% of Chinese netizens used Weibo in 2017 (Wei and Gao, 2017). The
population of users turning to social media for online news has reached 686 million, or 80.3% of
total Chinese netizens, as reported by CNNIC in 2019.
QQ (qq.com) was released in 1999 by Tencent in Guangzhou China as a domestic
equivalent of ICQ (icq.com). Despite its early imitation of ICQ, QQ quickly outperformed ICQ
and other IM competitors and remained appealing to Chinese users in the instant message
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market. The success of QQ was mainly due to its optimized, local user-centered interface design.
An improved interface, an innovative Chinese character typing function, and great attention to
the language needs of Chinese users (Che and Lp, 2018) made QQ the most popular IM service
in the country before the rise of WeChat.

2.2.2 WeChat
QQ was originally designed for desktop platforms, and its smartphone version did not
satisfy most users who had already established a habitual use of QQ on a desktop. Meanwhile,
WhatsApp was released in 2009 as a smartphone-based social media. As it continued to expand
in China and further squeeze QQ’s Chinese market, the company Tencent decided to develop a
new smartphone-driven IM app called WeChat. WeChat was released by Tencent in 2011 as a
sibling product of QQ (Che, and Lp, 2018 p. 58). Compatible to all major smartphone platforms
including iPhone, Android, and BlackBerry, WeChat offered free download service—as opposed
to WhatsApp, which at the time charged $ 0.99 in the App Store. WeChat rapidly became the
dominant app in the social network market: in 2016, with 600 million monthly active users (Tu,
2016), WeChat became the most popular social media in China. Based on the latest report from
Tencent’s official statistics, the number of monthly active WeChat users in 2019 reached over 1
billion.
WeChat offers an extensive range of social functions beyond the basics of
communication. Users can engage in text messaging; voice talking; broadcasting messages;
posting pictures, videos, comments, red packet, payment, and much more. Tailored to Chinese
domestic users, WeChat has become “the synonym of mobile internet for many Chinese users”
(Che and Lp, 2018 p. 58) (Gong, 2016). Due to the app’s multiple functions, it is seen as a
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“better WhatsApp crossed with the social features of Facebook, and Instagram, mixed with
Skype and a walkie-talkie” (Chao, 2013 para. 2). The New York Times described WeChat as a
Swiss army knife (Kessel & Mozur, 2016) that provides all the features one can possibly imagine
needing or using for daily life.

2.3 Older adults in China
2.3.1 Overview
Social media on smartphones contributes to a better quality of life for elderly users (Kiat
and Chen, 2015). More older adults are beginning to use WeChat, not only because WeChat
offers a wide spectrum of communication features and online access, but also because older
adults pursue well-being by using WeChat to actively connect with young family members and
to engage with local communities. The one-child policy and the new urban migration pattern
have both given rise to a situation in which many Chinese older adults live far away from their
children, resulting a more stratified social structure. After retirement, many Chinese older adults
are facing the problems of anxiety and a lack of social and family support. At the same time, the
young family members who become the urban migrants are facing the same problems in the
major cities that are hundreds and even thousands of miles away from their hometowns. In this
chapter, we look into the political factors that lead to the growth of the senior population and the
socioeconomic factors that cause the new urban migration and family separation. More
importantly, we probe into the possible problems of using WeChat for older adult users due to
their aging. This will provide us a better picture of Chinese older adults and lead to a better
understanding of who they are, why they use WeChat, and the physical aging conditions that
may affect the way they use WeChat.
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2.3.2 The growing older adult community in China
According to data released by China’s National Bureau of Statistics, the average lifespan
of Chinese people has increased, from 40.8 years old in 1950 to 74.92 years old in 2010. The 60+
population reached 153 million in 2007. Just one decade later, the number reached 229 million in
2016-33.2% more than 2007. Much-improved medical conditions and technological
developments have decreased the death rate among older adults, with the result that older
Chinese adults live much longer than before. Another factor, the one-child policy also
contributes to the growing percentage of older adults in China’s population.

2.3.3 One-child policy
Over the last few decades, to reduce the pressure of insufficient natural and social resources, the
one child per family policy (‘one-child policy’ for short) was vigorously implemented as a
national policy by the Beijing government. Because there is only one child per family, a typical
4-2-1 relation in a family became common: four grandparents, two parents, one child. This type
of relationship demonstrates a decreasing young adult population and a geometrically-growing
older adult population. Moreover, an increasingly expensive childcare environment depresses the
rate of newborns in China, further aggravating the problem of an aging society. By 2030, the
anticipated number of Chinese seniors (65 years and older) could reach 23% of the overall
Chinese population (UN, 2010 via BBC, 2012).

2.3.4 New city migrants
Beyond internet connectivity, smart devices, and social media, urbanization is the main part of
Chinese modernization that led to the growth of urban areas and a city expansion that demanded
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a large workforce. Consequently, the Chinese family values and bonds derived from the
traditional agriculture-driven society were challenged. Large numbers of one-child generations—
including students and young adults from smaller cities and countryside—migrated to major
cities for better education and job opportunities (Wei and Gao, 2017) (Liu, 2011) (Ke, 2015).
This rural-to-urban migration separated young people from their elderly relatives, not only
causing loneliness for young migrants (Crampton, 2011) but also their older parents. As a result,
despite being a rather new technology to elderly Chinese people, WeChat has been adopted to
“build new patterns of family bonding” (Ke, 2015, p. 10).

2.4 Aging characteristics of older adults
Some physical attributes and human factors among older adults must be understood for
designers to make better decisions to improve the usability and user experience of WeChat for
older adult users. In this paper, ‘older adult users’ are defined as Chinese people age 55-85 years
without major mental and/or physical health issues. Due to a natural aging process, this user
group presents decreasing capacity in cognition, mobility, and sensation compared to young
users. These conditions can greatly impact older adults’ experiences of using WeChat on a
smartphone. This section discusses the aging characteristics of older adults, providing insight and
deeper understanding of older adults as the target population in this study.
2.4.1 Cognition in aging
Cognition is a process of human mental reaction to the external world. Older adults’ cognition
involves a decline in memory, attention, thinking, and learning. For designers, understanding the
core concept of measuring “an individual’s ability to engage in activities” (Blazer et al., 2015, p.
2) is crucial when they explore user-centered design solutions. Scientists approach the research
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of aging-related cognitive decline from multiple perspectives. One observation of older adults
with dementia suggests that cognitive decline comes from neuronal cell loss (Price et al., 1998).
More recent research suggests that cognitive decline among healthy elders is attributed to other
disruptions in the neural network than the decrease of cells (Stern and Carstensen, 2000 p.15).
Regardless what research hypothesis scientists have used, some common findings about the
cognitive decrease among heathy older adults are valuable in this project, providing a scientific
overview that provides the evidence needed to design a better WeChat user experience for older
adults.
It is widely accepted that older adults generally have decreased cognitive capacity
compared to younger adults. One major complaint from older adults is the difficulty in
remembering things (Herzog, 2002). Research finds that information processing in the mind
slows with age (Moscovitch, 1982). One useful research framework pertinent to older adults’
memory is the Memory Stage Theory, featuring 3 memory stages: encoding (registration),
storage (retention), and retrieval (recall) (Salthouse, 1982). Encoding/registration refers to the
initial information acquisition and establishment; storage/retention measures information
preservation in the brain; and retrieval means the recall of information. Research has shown that
memory decline in older adults is greater than in younger adults, demonstrating that older adults
appear to be slow in reacting to information and less able to attend to multiple tasks
simultaneously (Salthouse, 1982) (Wright, 1981) (Burke and Light, 1981, p. 528).
Due to this cognitive decline, older adults seem to prefer dealing with simple situations.
Simplicity is perhaps the most effective design objective in order to meet the desires of older
adult users for digital devices and apps. Social media with complicated architecture flow and
multi-functions such as Facebook are quite a challenge and are difficult to learn for elderly users
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(Kait and Chen, 2015). For older adults, a convenient, smooth usability experience can be
achieved by offering them a more efficient navigation based on their preferences which reduces
their cognitive load and physical requirement.

2.4.2 Mobility of hands (haptic deterioration)
Many studies pertinent to human mobility focus on gross motor tasks, such as walking or
lifting. In this paper, mobility refers to the fine-motor finger moving that involves the finger
gestures required to use the touch screen on a smartphone. Decreased hand mobility appears to
be common among older adults: most older adults experience a decreasing agility of the fingers
with increasing age. Scientists have noted that hand performance gradually declines in fine and
gross motor tasks with age (Iwase and Murata, 2003; Lepicard and Vigouroux, 2010) and
eventually becomes nonexistent in everyday tasks like typing, writing, and holding (Beek, 2019)
(Shiffman, 1992).
Many well-documented research studies on finger performance in aging have focused on
muscle properties and the central nervous system (CNS). A number of studies in muscle
properties show that with age, muscles become stiffer (Tseng et al., 1995), muscle mass shrinks
(Keller and Engelhardt, 2013), and the amount of non-contractile tissue within the muscle belly
decreases (Power et al., 2013). More recent studies linking human mobility with the CNS
(Varma V. et.al 2016) (Sorond F. et al. 2015) suggest that the human CNS changes
neurologically with aging, resulting in the loss of finger functions (Park Y. et al. 2018). An
interesting study regarding aging and sequential finger movements among young, middle-aged,
and older adults (Cacola, Roberson, and Gabbard, 2013) finds that older adults significantly
decline in their ability to mentally represent their finger movements, which reinforces that a
declining cognition in aging also contributes to the motor abilities of the hand and fingers.
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Human hands can do many complicated fine tasks; however, affected by the aged muscle
and CNS, older adults become inept with their hand and finger performance, resulting in
challenges for older adults in prehensile actions—grasping, gripping, pinching, and holding. This
information should be remembered when older adults face a touch screen that require users to
perform complicated finger operations like sliding, pinching, and gripping.
2.4.3 Sensation
Sensation is a process of detecting information with the sensory organs-eyes, ears, skin,
nose, and tongue-and further processing the information in the brain (Kopec, 2012, p. 89). It is a
key function of how humans perceive and respond to the external environment. However, the
sensory abilities of older adults begin to regress as part of the normal aging process, typically
resulting in poor performances in vision, hearing, and touch.
2.4.3.1 Vision/eyesight
With their eyes, people can see the world as a combination of forms, lights, and shadows.
The eyes can perceive objects with light and send the information to brain to interpret what one
sees. The mechanical process of human seeing can be demonstrated from the following narrative:
Light rays enter through the front part of the eye (the cornea) and reach the lens. After the iris
and the pupil adjust the amount of light let into the eye, the cornea and the lens focus and cast the
penetrating light rays to the retina in the back part of eye. The retina can detect light, color, and
detail. The cells in the retina encode the lights into electrochemical impulses or signals and send
these signals to the brain via the optic nerve.
With aging-more specifically, by the age of 45-people’s eyesight begins to decline. The
cornea is no longer sensitive to stimuli, making eyes unresponsive to external changes. The lens
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in the eye loses its flexibility, resulting in older adults having problems differentiating colors. For
example, when carotene (a yellowish material) accumulates on the eye lens in adults over 65,
recognizing the difference between blue and green becomes quite a challenge (Brabyn,
Haegerstrom-Portnoy, Schneck, and Lott, 2000). Other commonly-occurring vision problems
among older adults include difficulties in perceiving depth, reduced field of eye vision, glare,
and adjusting to dark and light conditions.
When interacting with a smartphone app, older adults are visually engaging with graphic
UI elements. Difficulty viewing the interface of the app makes the interaction more stressful, due
to the fact that poorly seeing images and text leads to comprehension problems (Dodd, Adam,
and Athauda, 2017). Accordingly, as Dodd referred to in related studies, the delay of
comprehension can significantly impact the time needed to perform the tasks.

2.4.3.2 Hearing and speaking
Human auditory function involves three parts of the ear: the outer ear, the middle ear, and
the inner ear. The major part of the outer ear is the earflap. The earflap vibrates when hit by
sound waves coming from outside of the ear; it is used to capture sound waves. The middle ear is
a cavity filled with air and houses the ossicles, which are the tiny bones called the hammer, the
anvil, and the stirrup. The ossicles are vibrated by the eardrum vibration. The inner ear, also
called the cochlea, is shaped like a snail. The vibration from the ossicles activates the fluid in the
cochlea. The hair cells in the inner ear respond to the vibration and generate electric signals,
which the auditory nerve can take and transport to the auditory cortex.
Aging causes a partial or complete loss in hearing. The most common age-related hearing
losses are noise-induced hearing loss, presbycusis, and tinnitus. Presbycusis and tinnitus often
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comes with a natural aging process. One noticeable symptom of presbycusis is older adults
experiencing a slowly-diminished hearing. This gradual loss of hearing happens because older
adults’ eardrums grow thicker as they age. In addition, increased earwax with aging can also
affect the auditory nerves, which produce fewer signals and impulses for the brain to accurately
interpret the sound message. As a result, older adults often have a hard time hearing and lack the
ability to hear clearly in all directions.
As researchers (Dodd, Adam, and Athauda, 2017) have noted, reduced hearing is not a
major attribute in interface interaction. But knowing this information can help the designer fully
understand the target audience and make more confident design decisions.

2.5 Interface design
In China, the elderly WeChat user community is continually growing. However, this
increasing number does not indicate that WeChat is a challenge-free app for older adult users.
Related studies have highlighted how aging affects the user experience of smartphone apps (Kiat
and Chen, 2015) (Li, 2017). Understanding that aging may cause usability problems can help
designers define problems more accurately, which make the resulting design decisions more
persuasive and responsive.
Interface design is a subset of a field of study called human-computer-interface (HCI)
(Galitz, 2007). As a sub-field in industry design, it has become new hybrid research area in the
last 20 years, resulting from the rise of digital technology. Many researchers have conducted indepth principles and practices in interface area to assist interface designers achieve better
usability. Due to the increasing size of older adult communities, many designers and user
interface scientists are committed to continue investigating interface designs that are friendly to
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older adult users. The American Associations of Retired Persons (AARP) is a Washington, D.C.based nonprofit organization in US founded in 1958 with the mission of helping people choose
how they live as they age. Much of the human interface research related to aging that has been
published through this organization may provide a good picture and details of interface design
that is appropriate and user-friendly to older adult users.

2.5.1 Typography
“Font size is a common app design problem” (Watkins et al. 2014 p. 119). Typography is
what people directly read to acquire information. Poor legibility leads to users misunderstanding
the information. Evidence has showed that older adults, especially these with presbyopia, will
encounter problems focusing in on small text (Beaver, 2010). Therefore, the legibility of
typography is critical when older adult users communicate via a smart device. For older adults,
larger type size is often recommended both for print and online text. Chisnell (2005) conducted
research on older adults published on AARP and reviewed the usability issues for 50 websites
that seniors often visit. Chisnell recommended 12-point or bigger for the text on web pages based
on her user survey. The National Institute on Aging of the National Institute of Health (NIH) is
part of US Department of Health and Human Services. It suggests at lease 12-point type size and
preferably 14 points (the suggested font size) for the text to be senior-friendly. For apps and
tablet interface design, 14-point type size is recommended (Watkins et al. 2014) (Demiris G.
Finkelstein S. and Speedie S. 2001) to achieve good usability for older adult users. For screen
reading, san serif fonts are suggested to achieve a great legibility for older adults. (Bernard, Liao,
and Mills 2001).
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2.5.2 Buttons & icons
The common problem of buttons in interface design for older adults is the ‘clickability’.
If the button has lower visual recognition, it is very likely to be neglected by older adults. The
reduced ‘clickability’ is mainly caused by button size and poor visual characteristics. Chisnell
(2015) suggested that buttons on webpages for older adults should be easy to target and large
enough to click. Demiris G., Finkelstein S. and Speedie S. (2001) also suggest that buttons
designed for older adults should be larger for clicking.
Icons, as another important interface element, are often used as a button to link the user
from one page to another. Due to the fact that most older adult users lack computer experience,
icons that are common to younger users with more computer experience may mystify older
adults. Icons that are symbolically designed can be distant from their semantic meaning. For
example, the triangle symbol for “play” in interface design may make no sense to older adults
with little computer experience (Xie, Watkins, and Huang, 2011). Researchers have found that
the semantic distance on icons is the major factor preventing older adults from recognizing the
icon’s function (McDougall, Curry, and Bruijin, 2007). To avoid icon misunderstanding,
Chisnell (2015) suggests that the images/symbols on icons should be “task-relevant”; otherwise,
icons used on buttons should be labeled. Many other researchers, including Demiris G.,
Finkelstein S. and Speedie S. (2001), also suggested adding text to the icons to clarify their
functions for older adult users.

2.5.3 Navigation and hierarchy
Apps often contain a large number of features. Kaufman (2016) noted that navigation in
an app is a sequential relation that leads the user from one spot to another spot. It allows users to
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sequentially dive down to detailed features. However, for older adults, deep navigation is not
recommended (Rot, Kutera, and Gryncewicz, 2017). Due to cognitive disadvantages, multiple
layered navigation systems often cause confusion for older adult users. According to the
graphical user interface (GUI) developed by Rot, A. et al. (2017), information should be grouped
into a meaningful category to avoid information clusters for older users. All features and content
should be structured with a clear hierarchy. Rot, A. et al.’s GUI may hold true in Western
culture, but for the WeChat app developed in China, different cultural and demographic factors
may not completely align with GUI.

2.6 Cultural and demographic factors in interface design
UX designers are aware that the culture affects their job; this is especially true when
creating localized UX for customers. Each culture places different value on different design
elements, just as they do in their own society. They also absorb content in different ways, due to
these cultural perspectives.
Culture and philosophy also play an important role in interface design. Past scholarly
work and literature have indicated how interface design can be significantly affected by
geographical and cultural factors (Choong and Salvendy, 1999) (Li H., Sun X., and Zhang K.
2007) (Marcus A. 2005). Choong and Salvendy (1999) believe people from different cultures
hold different assumptions and values, and they vary in their perceptions and cognitions. They
conducted research investigating how cognitive abilities stemming from cultural difference
between China and the US may affect user performance. The findings from their work showed,
as Marcus Aaron (2005) put it, that US users tend to infer common features and rely on
categorization, while Chinese users are much more responsive to relation and contexts. Li H. et
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al. (2007) also noted that “cultural differences in cognition, perception, personality and other
psychological model such as power distance, uncertainty avoidance, masculinity and
individualism are influential factors in interface design and usability tests” (p. 1087).
In Asian philosophy, the world is rather complicated; as Nisbett (2003) described, all
events are not isolated, but interrelated or correlated. Asian people see the world as a continuous,
internally-connected element. They understand things by considering the holistic factors that
“operate in relation to one another in no simple, deterministic way” (Nisbett, R. 2003 p. xvii).
This philosophical perception of the world in Asian history led to an Asian society with a
collective, interdependent nature. Individual rights in this collective society were “one’s share of
the rights of the community, as a whole, not a license to do as one pleased” (Nisbett, R. 2003 p.
6). In contrast, the Western philosophy largely followed the Greeks, who assumed that the world
is filled with objects, each one individual and separate. For people living in Western cultures, to
understand the world is to understand the characteristics and attributes of objects. These
attributes lead Westerners to categorize objects, to develop rules, and to understand what rules
“to apply to the objects in question, and formal logic plays a role in problem solving”. (Nisbett,
R. 2003 p. 6).
Individualism is preferred in Western culture and collectivism is adopted in Eastern
culture, also evidenced by the studies of Marcus Aaron (2005) and Hofstede Geert (2005), with
the mapping of power distance versus individualism-collectivism (see Figure 1). The mapping
below quoted from Marcus shows that Western countries are marked with higher values for
individualism than the collectivist Asian countries.
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Figure 1. Mapping of power distance versus individualism-collectivism
The image above quoted from Marcus (2005) Cross-cultural user-experience design.
Diagrammatic Representation and Interface. 16-24.

20
CHAPTER 3 CASE STUDY: WECHAT AND THE ANALYSIS OF THE OLDER ADULT
USER’S EXPERIENCE
In this chapter, WeChat as an app program-including its app architecture and featuring
social tools and the older user’s experience-is introduced and analyzed. This case study will
provide enough information to present a clear, in-depth picture of WeChat, older adult users, and
their experiences using WeChat, as well as potential usability problems that older adult users
experienced from using WeChat app.

3.1 Architecture of WeChat
WeChat can be downloaded from the App Store for free. The app has all the social
features of Facebook and WhatsApp (Oliver, 2016) (Stephens, 2018). After installing and
launching the WeChat app on a smartphone, a user is welcomed with an opening page indicating
four major sections: Chats, Contacts, Discover, Me, and a shortcut section indicated with a +, as
demonstrated in Figure 2. Each of these four sections has different thematic social functions. The
shortcut section then provides four features including group chat, add friends, scan QR code, and
pay vendors.
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Figure 2. The opening page with four major sections in WeChat

3.1.1 Chats section
Considered as a replacement of the traditional role of the mobile phone (Che, and Lp,
2018 p. 59), the Chats section offers users all possible forms of instant message and
communication features, including typing, hold to talk, emojis, voice call, and video call. When
clicking a contact to start a chat, one can see hold to talk, typing, and emojis immediately
become available. A “more” button also appears the next to emojis, providing an access to some
unfolded tools that are frequently used, such as shooting short videos and photos, sending red
packets, transferring money, indicating locations, and more. See Figure 3.
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Figure 3. The information architecture in the Chats section of WeChat

The Chats section offers users most of the social features to enhance their chatting
experience: album, camera, video call, voice call, location, red packet, and money transfer are all
embedded in the Chats section.
Young adult WeChat users in China enjoy using all the functions under Chats. As the
target audience of WeChat, young adult users’ social interactions can be deeply enriched by each
feature in the Chats section in many ways. However, these features that appeal to young adult
users may pose a great challenge to older adult users. For example, typing and hold to talk are
two popular social tools in the WeChat Chats section among young adult users, because young
users enjoy interacting with smartphones and prefer typing or holding to talk which is more
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playful to communicate with friends. For older adult users, this is not the same case, given the
consideration of their age-related problems. Influenced by their decreased finger capabilities,
older adults may see typing as a physical challenge. Holding to talk is a three-fold task: holding,
talking, and then releasing. For older adult users, such simultaneous multi-tasks can cause
significant cognitive load and motor challenges. Emoji is the same case. Research indicated that
younger adult user use emoji more often than older adult users (Prada M. et. al. 2018) due to the
playful nature of emoji icons.
The social features under the Chats section that older adults are likely to use are voice
call and video call, possibly because the concept of these two features are similar to the
experience of using analog telephones. However, older adults have to tap on the “more” button
to see the voice call icon and the video call icon. If these two features are the most frequently
used by older adult users, these two features should be available by default, rather than hidden
and folded under the “more” button.
Another social feature that older adults enjoy using is probably the camera tool for taking
photos. Most older WeChat users are retirees living in urban and suburban areas in China.
Traveling, attending health-and-longevity workshops, dancing, and taking care of grandchildren
are dominant activities in their retired lives. Taking photos and videos, and sharing with family
can help express themselves, lead their new lives, and remain actively connected with family
members and senior friends in a growing elderly community (Ke, 2015). Based on survey
findings posted on Chinese Social Science Today (Feng, 2018), elderly WeChat users often take
short videos and photos. They post these photos and short videos in the chats, to share their life
activities of travel, fitness/dancing, and grandchildren in order to entertain themselves, them
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families, and friends. The current preferential hierarchy under the “more” button shows that
photo album and camera take more priority than video talk and voice call.

3.1.1.1 Red packet (红包)
Red pocket is a unique social feature one may not find on any other social apps. It is a
type of online transaction tool, based on the traditional Chinese culture stemming from the Ming
Dynasty (1368-1644 CE). The early version of ‘red packet’ in Chinese history was a red string
tied with coins, given to children during Lunar New Year as good wishes and a gift; it is also
called lucky and fortune money (压岁钱). In the period of the Republic of China (1912-1949
CE), some money was wrapped in a red paper packet and handed to children. Nowadays, with
social media significantly changing our social traditions, the red packet feature has become a
highlight of WeChat as a social function in Chinese communities around the world. Red packet
is the most used WeChat payment feature (Graziani, 2018). According to Tencent's official 2016
report, 3.2 billion WeChat users sent out red packets during the Chinese Lunar New Year of
2016. It is an innovative online transaction feature, where online payment meets the traditional
Chinese folk custom.
Young Chinese adult users enjoy the red packet feature as a playful tool beyond its
traditional role. They send out a very small amount of money through WeChat as part of daily
social activities, such as saying thank you, engaging in talk, and asking a favor. Older users use
the red pocket feature as well, but they still perceive it as an alternative to a physical red packet.
They only give it out to young family members or friends for good wishes during significant
events and holidays, such as on a birthday or during the lunar New Year holiday, to symbolize
the red packet as message of good luck or good wishes to the receiver.
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3.1.2 Contacts section
The Contacts section in the app resembles the same section in other instant messaging
(IM) apps. Its default page is a list of saved contacts, organized alphabetically. It allows users to
participate in a group chat, create personal tags, set up an official account (like a blog), or
subscribe to an account for news and content. It also allows users to search and add new friends
by invitation through WeChat ID, radar, QR code, and mobile numbers (see Figure 4). It also
provides the option of allowing users to set up and join a private group. Tapping the avatar of
each contact will bring the user to the chat mode, to start messaging a contact.

Figure 4. The information architecture in the Contacts section of WeChat

In addition to alphabetically-listed contacts, group chats are featured in this section. A
group chat is an exclusive contact group: to a certain extent, it is like the user is speaking with
the group members in a private chat room. WeChat users can set up different groups to chat with.
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The members can be a family group comprised of direct relatives, or a friend group where only
friends in the group can send and receive messages. Teachers like to organize parent groups to
discuss homework for the kids, and team members in a workplace like to create a group chat
where only work-related topics are allowed. Most WeChat users are in more than one group,
allowing a conference talk with a related contact group.
Older adult users may see the value of this group chat feature as a way to strengthen
family bonds, as they can directly speak and send short videos and photos to all their family
members instantly. Additionally, in urban and suburban areas, a growing senior community is an
active social network. Many health and social services and events are available for elderly
people. A group chat is an effective communication method among older adult users, to boost
attendance at these services and events. However, group chat is also a potential channel of online
fraud, including cheating, emotion manipulation, rumor spreading, and false advertising (Feng,
2018).

3.1.3 Discover section
The Discover section extends the social networking features beyond chatting and
communication (see Figure 5). The primary function under the Discover section is the Moments
feature. In the Chinese version of WeChat, Moments is referred to as “Pengyou Quan” (朋友圈),
which means “a circle of friends”. Similar to Instagram and Facebook, users can post photos and
share likes and comments with friends. In order to encourage social activities, the Discover
section also offers users various ways of finding potential friends. Users can scan a QR code to
verify and add a new contact to their circle of friends. They can also shake their phones to
virtually ‘bump’ a potential new friend, who also shakes their smartphones at the same time. Of
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course, they can also use this feature to research a friend or find people nearby. A mini-programa new add-on that has been available since 2017-offers users advanced commercial features, such
as online shopping, management, and coupons. WeChat Out is a paid telephone call service only
available to overseas users.

Figure 5. The information architecture in the Discover section of WeChat

Besides instant messaging, Moments is the most frequently-used social feature in
WeChat. Referred to as a circle of friends, it is the place to check friends’ statuses, post and
share photos/short videos, read posts, give likes, and leave comments. Certainly, it is a favorite
social arena for young adult users. However, for older adult users, Moments is a place to enjoy
the life status of family members. They like to follow the statuses of young family members and
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to know what they are doing (Ke, 2015). They also can share their own status by posting photos
and videos on Moments even though the usability of this feature may not be older adult friendly.
When choosing the camera function to take photos or videos, the reminder text seems to
disappear too fast, leaving older users confused as to how to use the white button. In addition,
taking video requires older adults to keep holding the white button while shooting the video. It is
another multi-tasking challenge to older adults’ cognitive and physical capacity.

3.1.4 Me section
The Me section on the app is a page for settings. Users can update their profile, manage
personal posts, create/add stickers, curate favorite collections, set up a digital wallet, and more
(see Figure 6). The highlight of the Me section is perhaps the digital wallet function, which
supports many financial functions such as deposit, money transfer/transaction, and online
payments, which makes daily purchasing a cashless transaction. Users can sync their bank cards
with their digital wallet. Through a QR code, they can pay and receive money as the Chinese
equivalent of PayPal. Some third-party add-ons are also synced with WeChat Wallet, allowing
users to pay utility bills, book flights and hotels, reserve cars, purchase movie tickets, and more.
Online payment in WeChat requires users to sync their bank bards with the app. It is
rather popular among younger users for almost all daily purchasing activities. As a result, China
is reportedly labeled a cashless society. Despite their low rate of using online payments, as
reported in Chinese Social Science Today (Feng 2018), more and more elderly users have begun
to adopt this feature for convenience in daily purchase transactions. Data shows that the
penetration rate of elderly WeChat users for online payments was 33.3% in 2015, and in 2017 as
high as 46.7% (Graziani, 2018). Among these older adult users who have already synced their
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bank card with their WeChat account, 97.6% of them reportedly use WeChat as a mobile
payment form in daily life.

Figure 6. The information architecture in the Me section of WeChat

3.2 Cultural relationships in the organization
Cultural can be seen in comparisons of WeChat and WhatsApp, the equivalent of
WeChat in the US. It is clear that social features in WeChat appear to be less logically
categorized. For example, under the Chats section in WeChat, all tools and features are grouped
not by their attributes, but by their interrelationships. In the Chats section, both call and chat
features are available, and the video camera is also included-and these are mixed with non-chatrelated features such as location, red packet, money transfer, favorites, and files. In contrast, in
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WhatsApp, calls, camera, and chats are categorized into three individual sections, clearly
assigning these tools to different categories according to their inherent attributes. The lesslogically categorized Chats section in WeChat is not a random phenomenon, but an inherent
consequence of cognitive and perceptual habits stemming from Asian culture and philosophy,
which are fundamentally different from those in the West.
Specific to the perceptions of navigating between individualism and collectivism as
mentioned in the literature review, Marcus refers to individualism as individual paths, popular
choices, and tool-oriented. Collectivism, then, can be seen as group-oriented, relationshiporiented, and content-oriented.
Consequently, in WeChat, one might see that some features (such as in the Chats section)
are grouped not based on individual attributes but based on the fact that these features are
related, due to the reason that they might be all frequently used. Chinese users can choose the
one to use from all features together, rather than be led to different sections that are differentiated
by the attributes of the tools.
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CHAPTER 4. METHODOLOGY
4.1 Introduction
One of objectives of this study is to understand older adult WeChat users and to identify
the interface problems for these users through a survey with this population. A survey is the
instrument that can acquire the statistical database needed for a data analysis that can reveal the
potential user interface problems experienced by older adult users. These problems will be
addressed in this study in order to provide solutions that optimize the WeChat interface, for the
purpose of offering older adult users a much-improved user experience. To ensure that the results
are as valid and reliable as possible, a quantitative research method is used in this study. The
method includes online survey preparation, quantitative data collection from a large group of
participants (n=100+), and quantitative data analysis.

4.1.1 Quantitative Research Method
The most commonly-used research methods are quantitative methods, qualitative
methods, and mixed-methods research (mixing quantitative and qualitative methods). Unlike
qualitative methods that rely on empirical materials for data analysis, quantitative methods are
often seen as “an objective measure of reality” (Williams, 2007 p. 70). They are often utilized in
social science that discusses different facts of social reality, finding the logical links or patterns
between these facts, and formulating predictions for the future (Antonius, 2002, p.1). As its name
suggests, quantitative methods rely on a large quantity, a “strategy of using a survey to collect
data on predetermined instruments that yield statistical data” (Creswell, 2003, p 18). The primary
method is a survey design, which can “provide a quantitative or numeric description of some
fraction of the population-the sample-through the data collection process of asking questions of
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people” (Creswell, 1994, p. 117) (Fowler, 1988). The data collection and analysis are key in this
research method, as they allow researchers to “generalize the findings from a sample of
responses to a population”. (Creswell, 1994, p 117). In a quantitative method, researchers can
manipulate one or more variables or attributes in the data and identify hidden relationships
between different variables (McMillan & Schumacher, 1989).
The program used for data analysis in this study is the Statistical Package for the Social
Sciences (SPSS), owned and developed by IBM. It is a data algorithm program designed for
interactive statistical analysis.

4.1.2 Preparing the user survey
A well-rounded survey was prepared for this study. The survey is taken as the primary
means for collecting the data from participants, for the purpose of data analysis. Data collection
is not a random process but “in respond [sic] to some questions that researchers like to answer”
(Antonius, 2002, p. 2). Based on the analysis in the case study in Chapter 2, the questionnaire in
this survey study has been carefully designed to identify and verify the potential WeChat user
problems experienced by Chinese older adults, due to their physical aging and psychological
needs in a socioeconomic environment in China that features the ubiquity of social media, urban
expansion, family separation, and an increased senior population.
As the primary user group is the older adult community living in China, the questionnaire
was prepared in two languages: English and Chinese (Most of Chinese older adults cannot read
English). The final survey was structured in two parts. Part 1 (questions 1-8) covers the consent
form approved by IRB Iowa State University and the demographic information of participants,
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including age, gender, education, location, employment, and the typical amount of time they
spend each day on WeChat. See Table 1.
Table 1. Survey questionnaire part 1
SURVEY PART 1
Question #

Questionnaire (English version)

Questionnaire (Chinese version)

Q1

Do you give consent?
Yes / No

Q2

What is your age?
below 55 years old / above 55 years old
(including 55 years old)
What is your gender?
male/female/prefer not to say
Where do you live?
urban/suburban/rural
What is your age interval?
55-60/61-65/66-70/71-75/76+
Are you retired?
Yes/No
What is your education level?
master/bachelor/high-middle school
How long do you use WeChat per day?
less than 1 hour/1-2 hours/2-4 hours/4-6
hours/more than 6 hours

同意書
同意/不同意
您的年龄？
55岁一下 / 55岁以上 （包括55岁）

Q3
Q4
Q5
Q6
Q7
Q8

你的性别？
男/女/不想说
您住在哪里？
城市/城郊/农村以及小城镇
您的年龄段是？
55-60/61-65/66-70/71-75/76+
您是否退休？
是/否
您的受教育程度？
研究生/本科生/高中或高中以下
您每天用多长时间的微信？
1小时以下/1-2小时/2-4小时/4-6小时/6
小时以上

The purpose of Part 1 is not only to collect the sociodemographic information for each
participant, but also to obtain important qualitative data variables that may show some hidden
patterns and relations revealed in a data analysis. For example, the education level variable may
reveal a pattern demonstrating a relationship between the user experience of WeChat and the
level of education.
Part 2 of the survey is comprised of the questions regarding the older adult’s user
experience and usability in the Chats, Contacts, Discover, and Me sections of WeChat (See
Table 2). It includes the user’s primary reason for using the app; preferred communication tools;
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the most-used social features; and evaluation of the usability of the major social tools, online
payment, and some interface design issues.
Table 2. Survey questionnaire part 2
SURVEY PART 2
Quest. #

Q9

Q10

Q11

Questionnaire (English version)

Questionnaire (Chinese version)

Please give your primary purpose for using
WeChat.
• Chatting with family and friends
• Speaking to “Friend Circle”
• Online payment
Which one do you prefer to use in chatting?

请对于您常用的以下功能进行优先性排序。
• 和朋友以及家人联系沟通
• 和微信群进行联系沟通
• 手机支付

Hold to talk/Typing/Video call/Voice
call/Depends on the situation
Which features do you use frequently? (multiple
choice)
Video call/Voice call/Hold to speak/Camera/Red
pocket/Transfer money /Add people/Join
group/Moments/Pay vendors/Location/Official
account/Tag/Group Chat/Voice input
Evaluation variables:
Always, Sometimes, Once a while, Rarely,
Never

Q12
Q13

在使用微信交谈中，对于按住说话，打字和
视频电话你更喜欢用哪个？
按住说话/打字/视频电话/语音电话/视情况
而定
您您是否常用以下功能？(多项选择)
视频电话 /语音电话/按住说话/拍照/发红包
/转账/加朋友/加入群/朋友圈/付钱给商家/
发定位/公众号/加标签/ 建群/ 语音输入
评估变量
（经常/通常/有时/偶尔/很少/从不）

Please list more features that you use daily
but are not listed here.
Please evaluate the listed social tools, from
easy to difficult to use.

请列出你平时还用的其他功能但上面没有列
出来的？
你认为以下哪些功能容易使用？容易 不容
易。

Video call/Voice call/Hold to speak/Camera/Red
pocket/Transfer money/Add people/Join
group/Moments/Pay vendors/Location/Official
account/Tag/Group chat/Voice input

视频电话 /语音电话/按住说话/拍照/发红包
/转账/加朋友/加入群/朋友圈/付钱给商家/
发定位/公众号/加标签/ 建群/ 语音输入

Evaluation variables:

评估变量
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Table 2 continued
Q14

Do you know how to make a post in Moments?

您知道如何发布朋友圈吗？

Yes/No

知道/不知道
您使用朋友圈做什么？

Q15

What is the purpose of using Moments?

分享文章/发照片和文字/发文字/发短视频

Q16

Share text/Share photos and text/Share photos/
Post short videos
Do you often post short videos in Moments?
Always, Sometimes, Once a while, Rarely,
Never

评估变量
（经常/有时/偶尔/很少/从不）
您使用微信钱包付款的频率

Q17

How often do you pay with WeChat?
Always, Sometimes, Once a while, Rarely,
Never

Q18

Do you sync your bank card with WeChat?
Yes/No

Q19

Is the type size in WeChat too small for you?

Q20

Yes/No
Do you know how to increase the type size in
WeChat?

您经常发短视频到朋友圈吗？

评估变量
（经常/有时/偶尔/很少/从不）
您是否在微信中绑定银行卡
是/否
您是否觉的微信聊天中的字体太小
是/否
您是否知道如何放大字体?
是/否

Q21

Yes/No
What does this icon mean?

拍照/拍短视频/相机/发朋友圈/不知道

Q22

Taking photos/Shooting videos/Camera/Post in
Moments/Do not know
What does this icon mean?
Taking photos/Shooting videos/Selfie/Do not
know

拍照/拍短视频/自拍/不知道

请选出这个 图标的功能.

请选出这个 图标的功能.

The questions in Part 2 were selected based on the study and analysis in Chapters 2 and 3,
in which it was clear that Chinese older adult users often use WeChat for daily social interaction
and online payment but may also experience challenges and difficulties due to aging when using
WeChat. As suggested by Creswell and Clark (2018), an instrument with variety has strong
psychometric properties and should use scales; consequently, most closed-end questions in the
survey provide participants the appropriate scales, such as Likert-type scales, in order to acquire
valid responses and data.
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The online survey proposal was approved by the Institutional Review Board (IRB) at
Iowa State University. After approval was gained, the survey was immediately sent out through
WeChat to reach all potential participants for data collection. Participants can electronically sign
the consent form.

4.1.3 Parallel testing
Parallel testing, sometimes referred to as parallel forms, is used to conduct a different
version of a test that is designed to be equivalent or to address the same problems. In this study,
the parallel testing tested an early model of the survey among a small group of older adult users.
The purpose was to make sure the survey has a good usability for older participants and does not
pose any potential cognitive or physical challenges to older adult participants, who will answer
the questions on their smartphones.
The parallel testing of the survey was conducted in Ames, Iowa, where 4 local older adult
participants were involved in this survey. All 4 participants are originally from China and use
WeChat daily. Their ages are 61, 70, 65, and 62, with two males and two females. The following
(Table 3) shows the two changes made in the format of the survey in response to their feedback.

Table 3. Modified survey questions based on feedback from the parallel testing
Identified problems

Changes made to the format of the survey

Participants don’t know how to set the hierarchy.

Using numbered radio buttons to allow participants to
make the hierarchy by simple tapping instead of
dragging.

Participants are not used to scrolling down a single
long page to answer all survey questions.

Adding clickable page breaks to allow participants to
navigate survey questions.
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Since the online survey was prepared both in English and Chinese, a senior scholar in the
Department of World Language and Culture at Iowa State University was involved to ensure no
translation disparities were found between the two versions of the online survey.
4.2 Tasks and procedures
Since WeChat is the most popular social media app in China, the survey was sent through
WeChat and shared in the WeChat Moments section. Snowball sampling method is used to
recruit participants. For example, WeChat users can forward the survey to many groups in their
WeChat accounts. The more WeChat users forward the survey to more of their contacts, the
more diverse and random the participants are.
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CHAPTER 5. SURVEY DATA ANALYSIS
5.1 Data cleaning
Data analysis involves a process of cleaning the data, to make sure all data entries are
kept consistent. This is very important, as the data analysis can be greatly affected by the quality
of the database. First, missing and invalid values in the database need to be removed to ensure
the accuracy of the analysis. In the collected data, many participants were younger than 55. Since
the target age group is 55-95 years old, any case (entire row) in the dataset by users younger than
55 years has been deleted. These who did not sign or agree to the consent form in the survey
were removed as well.
The missing values that appear in each table column must also be removed. However, in
this study, some types of statistical tools in SPSS only correlate the data in two varieties in the
data table. Deleting the missing values in the data table that are not used in the correlation
analysis would reduce the sample of cases, resulting in an insufficient data sample that may
affect the accuracy of the analysis.

5.2 Data analysis using SPSS
5.2.1 SPSS statistical tools
Since the goal of this study is improving the user ability and experience of WeChat,
different data algorithms (or models) are utilized in the data analysis, including Frequencies,
Correlation, and Chi square.
The Frequencies procedure in SPSS is typically used to compute percentiles in the data of
categorical variables. This statistical method can effectively analyze and find the distribution of
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each variable in the data, as well as create visualized graphical displays (such as chart or tables)
of the statistical results that are quickly seen and understood by viewers.
Correlation in SPSS is a “statistical association between quantitative variables”
(Antonius, R. 2002, p.147). A strong correlated pair of variables can be used to generate an
equation in which one known variable predicts another unknown variable. For example, if age is
closely related to body height in a data sample, the age variable can be used to predict probable
body height in a larger population. In addition to making predictions, another great application of
correlation is correlating two data variables and reveal a “hidden” relationship that is
consequential to the research.
The Chi-square test, written as X2 test, is a statistical procedure for approving a
hypothesis in a study. The most common Chi-square test, also used in this study, is the Pearson’s
Chi-square test. Pearson’s Chi-square test identifies whether a significant difference exists
between the expected sample frequencies and the observed frequencies in one or more categories
of the data table. When the value of significance (p-value) in the Chi-square test is smaller than
0.05 (p < 0.05), the null hypothesis is invalid, and the proposed hypothesis is valid.

5.2.2 Study of demographic data of participants
This project intended to reach 100 participants. To ensure maximum diversity and
accuracy of sample data, this study used an online survey to collect a random sample. After the
survey was sent out online, more than 200 people visited the survey link on their smartphone.
Since older adults in this study are defined as those aged 55 years and older, participants under
55 years (n=92) were not included in this sample. In the collected data, a total of 107 (n=107)
valid responses were received with the consent form signed. The charts below graphically
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demonstrate the demographic information (see Figures 7-12). The participants include 47 males
and 55 females (2 participants did not disclose their gender). Most of the participants (89.4%) are
urban residents; participants from suburban and rural areas were 5.78% and 4.8% of the sample,
respectively. As many as 57.1% participants indicated being 55-60 years. The percentage of
participants decreases with the increase of age. Many participants are retired—69.2% of all
participants. A few participants hold master’s-level education, but most participants have a
bachelor’s degree (47.6%) or a high-middle school-level education (44.7%). Most participants
stated that they spend 2-4 hours a day on WeChat.

Figure 7. Gender distribution (Survey question 3)
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Figure 8. Distribution of geographic locations (Survey question 4)

Figure 9. Distribution of age intervals (Survey question 5)

42

Figure 10. Percentage of the retired and the employed (Survey question 6)

Figure 11. Education background distribution (Survey question 7)
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Figure 12. The time spent on WeChat daily (Survey question 8)

5.2.3 Analyzing the collected data using SPSS
5.2.3.1 The purpose of WeChat use among older adults (Survey question 9)
A strong family bond, created by older adults living close to young family members, has
been a typical social model as the legacy of Chinese agricultural society. Staying connected with
young family members is profoundly meaningful for older adults. Therefore, the proposed
hypothesis is that older adults primarily use WeChat to maintain a close relationship with their
family.
Survey question 9 reveals the answer, as it asked participants to share their priorities in
using WeChat. The Frequencies test in SPSS was implemented in the data collected from the
survey. Figure 13 is the frequency table indicating the results.
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Figure 13. Frequency result for the purpose of using WeChat (survey question 9)
Figure 13 shows the total number (n=73) of valid data entries. The numbers 1, 2, and 3
represent the rank of priority: 1 is the highest priority, and 3 is the lowest priority. For their
priorities for using WeChat, 48 participants gave the highest priority for Chatting with family
and friends. Specifically, 48 of 73 participants use WeChat primarily to chat with family and
friends. Only 12 participants consider using WeChat to chat with the “Friend Circle” as their
main purpose or using the app. WeChat online payment is turning China into a cashless society.
Certainly, many older adult users are using this convenient feature. However, this feature is not
as highly used among older adults comparing to the tools used for communicating with family.
Only 13 participants rate it as their highest priority for using WeChat.
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To further validate the result, a Chi-square test was implemented to support the proposed
assumption. Figure 14 below shows the Chi-square test applied to the data.

Figure 14. Chi-square statistical result for the purpose of using WeChat (Survey question 9)
As figure 14 shows, we sampled 73 participants and evaluated how old adult users
prioritize three reasons for using WeChat. This data was analyzed using a Chi-square Goodness
of Fit test. The result was X2(1) = 37.014, p ≤ .05 for using WeChat to chat with family and
friends. More than one-third of all participants (n=73) felt that used WeChat to chat with family
and friends is the highest priority. The result was X2(1) = 18.438, p ≤ .05 for using WeChat to
chat with “Friend Circle”. More than one-third of all participants (n=73) felt that using WeChat
to chat with the “Friend Circle” is the second priority. The result was X2(1) = 28.959, p ≤ .05 for
using WeChat to pay online. More than one-third of all participants (n=73) viewed online
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payment as the lowest priority for using WeChat. As all three p values are smaller than 0.05, the
null hypothesis was rejected. Therefore, the proposed hypothesis is valid, and the statistic result
is significant enough to be able to support the hypothesis: older adults users use WeChat
primarily for chatting with family.

5.2.3.2 Analyzing older adults’ preferences in chatting tools (Survey question 10)
Older adults are conditioned by their age, in which their cognitive and physical
performance decline over time. The Chats section of WeChat features multiple chatting tools.
Survey question 10 aimed to identify the preferences for chatting tools among older adult users.
The hypothesis is that older adults prefer to use video call or voice call rather than typing and
hold-to-talk that are multiple tasks and require more cognitive load and physical efforts.
A frequency test was implemented to analyze the data (n= 102) collected from survey
question 10. Surprisingly, the data shows that 38 of 102 participants use typing as the primary
tool for chatting, and 19 of 102 participants prefer Hold-to-talk. video call and voice all are
relatively less used in chatting (see Figure 15).
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Figure 15. Preference of tools in Chats section of WeChat (Survey question 10)
Such a result contradicting the assumption could be explained by the fact that many
participants are on the younger side of this study’s target age range. For these younger older
adults, typing and hold-to-talk may not yet pose an obvious challenge. Additionally, education
level also affects how people use chatting tools in WeChat. Users with higher education may
prefer typing for communication (Shui, 2018). More than half (55%) of the participants had
received higher education. However, a Pearson Correlation test in SPSS (see Figure 16) shows
that the older the participants are more likely to use video call and voice call for chatting when
their age increases. Even though the results of the Pearson Correlation indicate no significant
positive association between age interval and frequency of using chatting tools, (r(101) = .086, p
= .392) - as the p-value is greater than 0.05 - the graph in Figure 10 shows an increasing
frequency of using video call and voice call as age increases.
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Figure 16. Correlation between age increase and the preference of chatting tools of WeChat (data
mining part 2 in Survey question 10)

5.2.3.3 Analyzing the frequently-used tools in WeChat among older adults (Survey question
11)
In the Chat section, many social tools are listed, including hold-to-talk, typing, album,
video, location, red packet, and more. The proposed hypothesis is that older adult users have a
different preferential hierarchy for using these tools in WeChat. Due to the aging process, older
adults experience declining cognition and physical condition. Such conditions, as discussed in
the literature review, prevent older adults from performing tasks that demand extra cognitive
load and physical efforts.
To present the hierarchy of preference for older adults’ use of the tools in the Chat
section, a frequencies test was used to analyze the data collected from survey question 11.
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Figure 17. The usage frequency of tools in WeChat among older adults (Survey question
11)

As Figure 17 shows, the Camera tool is the most popular and most frequently-used tool in
WeChat. Video call and Voice call are equally popular, as indicated in the table. However, if the
frequency value of “once a while” is added as a weight to the frequency values of video call and
voice call, video call becomes slightly more favored by older adults than voice call. Compared to
video call and voice call, hold-to-talk is less used by older adults, which also reflects the
assumption in survey question 10.

5.2.3.4 Analyzing the unlisted features but mentioned by older adults (Survey question 12)
Question 12 askes participants to list the features they use daily that are not listed in
question 11. As Figure 18 shows, most people either left it empty or answered ‘none’. Only some
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responses show the use of other tools. Due to the very low response rate to this question, there is
no significant evidence that these are tools regularly used beyond those listed in survey
question 11.

Figure 18. App features that are used daily but were not listed earlier (Survey question
12)

5.2.3.5 Analyzing WeChat tool evaluation (Survey question 13)
Survey question 13 aimed to gain participants’ responses evaluating the tools in the Chats
section. The question used a Likert scale ranging from very easy to very difficult. 96 responses
(n=96) were frequency-tested in SPSS. As Figure 19 shows, the often-used tools of camera,
video call, voice call, and hold-to-talk were considered easier to use. The trend in Figure 19 is
similar to the trend in Figure 17. This may indicate that older adults often use tools that are easier
for them to use, or perhaps they consider some tools as easy to use because they often use
those tools.
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Figure 19. The evaluation of ease of use of Chats tools (Survey question 13)

5.2.3.6 How to post on Moments (Survey question 14)
Moments, translated as “Friend Circle”, is another popular social feature in WeChat. Like
Facebook, this feature allows users to post photos, videos, text content, comments, and likes. As
Figure 20 shows, most participants (92.8%) know how to use Moments; only a few participants
(7.1%) aren’t familiar with this social feature.
A Chi-square test was implemented to evaluate this finding. We sampled 98 participants
and evaluated whether the observed number of users knowing how to use Moments (f = 91) was
equal to the expected number (49). The null hypothesis was rejected, X2(1) = 72, p ≤ .05 (pvalue is 0.000), suggesting that statistically, most users know how to use Moments.
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Figure 20. Chi-square test and pie chart show most participants know how to use Moments
(Survey question 14)

5.2.3.7 The purpose of using Moments (Survey question 15)
For question 15 in the survey, we sampled 107 participants (n=107) and evaluated the
purpose of using the social feature Moments among old adult users (see Figure 23). A chi-square
test was conducted to analyze the data. For part 1, the statistical result showed X2(1) = 15.710, p
≤ .05. As the p-value is smaller than 0.05, the null hypothesis was rejected. Therefore, the data
indicates that older adult users use Moments to share articles. For part 2, the statistical result
showed X2(1) = 1.579, p ≥ .05. As the p-value is greater than 0.05, the null hypothesis cannot be
rejected, not giving a clear answer on whether older adult users use Moments to post photos and
text. For part 3, the statistical result showed X2(1) = 28.271, p ≤ .05. As the p value is smaller
than 0.05, the null hypothesis was rejected, indicating that older adults are not likely to use
Moments to post text content. For part 4, the statistical result showed X2(1) = 28.271, p ≤ .05.
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As the p-value is smaller than 0.05, the null hypothesis was rejected, indicating that the
assumption that older adults post short videos in Moments is not valid.

Figure 21. Chi-square test shows the purpose of using Moments among older adults (Survey
question 15)

5.2.3.8 Do you often post short videos in Moments (Survey question 16)
Question 16 in the survey collected data about how often participants post videos in
Moments. A single-sample t-test in SPSS was originally planned to investigate this dataset. Since
the t-test is controversial for treating ordinal variables (five ordinal variables of 1 to 5 (1=Often,
2=Sometimes, 3=Once in a while, 4=Rarely, 5=Never), instead a frequencies test converted to a
pie chart was implemented in the dataset. As the pie chart shows (Figure 22), there is no
significant statistical difference between the five variables.
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Figure 22. Chi-square test and pie chart shows that most participants know how to use Moments
(Survey question 16)
The statistical results of survey questions 11 and 13 show that participants enjoy using
the camera, which can be used to take photos and videos. However, the statistical results from
survey question 15 indicates that participants mainly use Moments to share articles. Furthermore,
the negative result from survey question 16 does not support the conclusion of survey questions
11 and 13. One possible reason for this is that participants may not know how to post videos in
Moments, or even how to post any content in Moments.

5.2.3.9 How often do you pay with WeChat (Survey question 17)
For WeChat online payment, 36% of 99 participants in the survey said they often use
WeChat online payment, and 19% of all participants said they use it sometimes. Only 10% of
participants never use online payment through WeChat. The data result in survey question 17
shows that a significant number (more than half of participants) of older adults use WeChat for
online payment. As the results of survey questions 11 and 13 show, online payment is the most
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frequently used tool beyond the social chatting tools and is rated quite easy to use among older
adults (see Figure 23).

Figure 23. Frequencies result of WeChat online payment (Survey question 17)

5.2.3.10 Do you sync your bank card with WeChat (Survey question 18)

Figure 24. Distribution of older adults syncing their bank card with WeChat (Survey question
18)
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Survey question 18 shows the distribution of participants who sync their bank cards with
their WeChat accounts. Figure 24 shows that 61% of participants synced their bank cards with
their WeChat account, and only 39% of participants did not. A chi-square test was also
conducted in order to determine the statistical significance of this difference.
In the Chi-square test, we took the sample of 100 participants (n=100) and evaluated the
distribution of participants who synced their bank card with WeChat and those who did not. The
chi-square test result shows X2(1) = 4.840, p ≤ .05. As the p-value (0.028) is smaller than 0.05,
the null hypothesis was rejected. Therefore, the data suggests there is a significant difference
between the number who synced their bank card with WeChat and these who did not. In another
words, most older adults sync their bank cards to their WeChat accounts.

5.2.3.11 Is the type size too small for you? (Survey question 19)

Figure 25. Distribution of older adults’ evaluation of type size (Survey question 19)
Older adults generally have poorer eyesight, as discussed in literature review. Difficulty
seeing the text can lead to comprehension problems (Dodd, Adam, and Athauda, 2017). This
survey question investigated whether the type size in WeChat is too small for older adult users.
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As Figure 25 shows, out of 100 participants (n=100), 57% consider the type size in WeChat as
too small to read, while 43% said the type size is acceptable.

Figure 26. Distribution between participants who know how to enlarge type size in WeChat and
those who don’t. (Survey question 20)
Figure 26 shows the statistical result of how many participants know how to enlarge the
type size in WeChat versus these who do not know. Of the 100 participants, 42 indicated they
know how to enlarge the type size in WeChat, while 58 participants indicated that they do not
know how to enlarge the type size.
Combining Figures 25 and 26 paints a clear picture, showing that more than half of the
participants (57/100) consider the type size in WeChat as too small to read, and nearly the same
number (58/100) do not know how to reset the type size.

5.2.3.12 What does this icon

mean? (Survey question 21)

As discussed in the literature review, the semantic distance for icons is the major factor
influencing older adults’ ability to recognize the icon’s function (McDougall and Curry 2007).
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To avoid misunderstandings of icons, Chisnell (2015) suggests that the images/symbols on icon
should be task-relevant.

Figure 27. Distribution of answers to what the camera icon means. (Survey question 21)

Survey question 21 sought to find out how participants read and understand the meaning
of the icon

. This icon is located on the Moments page; when clicked, it leads users to a page

where a camera option and an album option can be clicked, to take photos or short videos to be
posted on Moments. This icon is the only icon the user clicks to start the process of making a
post on Moments. Figure 27 shows the frequency test in SPSS applied to 96 participants (n=96).
The statistical result shows that 82% of participants misread this icon as taking photos or taking
videos. Only 13% correctly read it as making a post in Moments.
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5.2.3.13 What does this icon

mean (Survey question 22)?

Figure 28. Distribution of answers to what the selfie icon means, with pie chart and chisquare result (Survey question 22)
Survey question 22 evaluated whether older adult users misunderstand the selfie icon

.

Figure 28 shows a color-coded pie chart: red shows the number of participants who correctly
identify the meaning of the icon, while blue indicates the number of participants who misread the
icon. We sampled 94 participants (n=94); the statistical result in the pie chart shows that only 33
participants correctly recognize the icon, while 61 participants misread the icon (including these
who responded ‘Do not know’).
A Chi-square test was conducted to analyze the data. The statistical result in the chisquare test shows X2(1) = 8.340, p ≤ .05. As the p-value is smaller than 0.05 (p=0.004), the null
hypothesis can be rejected. Thus, there is a significant difference between participants who
correctly read the selfie icon and those who incorrectly read the icon. In other words, most older
adult participants misidentify the icon.
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CHAPTER 6. REDESIGNING WECHAT INTERFACE
6.1 Overview
This chapter demonstrates how the designed prototype responds to the results from the
survey and the problems identified in the literature review. In the information architecture, the
tools in WeChat have been reprioritized based on the preferences of older adult users. The
interface design, along with the issues discussed in the case study (see the literature review) and
verified in the data analysis, were addressed; these include typography, icons, colors, and layout
for the purpose of improving the usability of WeChat for older adult users.

6.2 Information architecture of prototype
Table 4 shows a summary of the proposed information architecture, and the prototype is
designed based on this information architecture.
Table 4. Summary of developing the proposed information architecture
Design execution

Reason and analysis
Information architecture

Chats
Reprioritized features in
the Chats section based
on participants’
preferences.

Statistical results show that
participants frequently use typing in
WeChat. Older adults enjoy the voice
call and video call, which require less
cognitive load and physical effort.

Contacts
Reprioritize features in
the Contacts section
based on participants’
preferences.

Statistical results show that many
participants add family, relatives, and
friends for chatting.

Discover
Redesign the process of
posting in Moments in
the Discover section.

Statistical results show that many
older adults often use Moments, but
they may not know how to post text,
photos, or short videos in Moments.

Reference
Frequency and correlation tests for
survey question 10.
Frequency test on the frequently
used tools for survey question 11.
Difficulty level test on tools for
survey question 13.
Frequency and chi-square tests for
survey question 9, on priorities of
using WeChat.

Frequency and chi-square tests for
survey questions 14, 15, and 16:
• Do you know how to post in
Moments?
• Purpose of using Moments?
• Do you often post videos on
Moments?
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Table 4. continue
Me
Reprioritized the Pay
Vendor feature in the Me
section
More…
Reprioritized the Pay
Vendor feature.

Statistical results show that many
older adults sync bank cards and
frequently make online payments.

Frequency and chi-square tests on
survey question 17: How often do
you pay with WeChat? and
question 18: Do you sync your
bank card with WeChat?

See reason above.

See reference above.

6.2.1 Chats section
The information architecture shown in Figure 29 demonstrates the reprioritized oftenused features under the Chats section. Its structure reflects the sequence of tools/features based
on older adults’ preferences, as seen in the data collected from the survey (survey question 11).
Compared to the information architecture in the tested WeChat app (version 6.6.1), the new
information architecture presents a significant difference in tool preference and navigation.
A sequence was conducted based on the survey results in survey questions 11 and 13.
Table 5 shows the significant sequential difference of tool preference—as marked by the number
scale 1-13, with 1 = most used and 13 = least used—between the tested version (version 6.6.1)
and the prototype.
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Table 5. Comparing the preferences for features in the Chats section between version 6.6.1 and
the version for older adults
Rank of preference

Version 6.6.1

Prototype

1
2
3
4
5
6
7
8
9
10
11
12
13

Hold to talk
Typing
Emoji
Album
Camera
Video call
Voice call
Location
Red pocket
Transfer money
Contact card
Favorites
Files

Typing
Voice call
Video call
Camera
Hold to talk
Red pocket
Transfer money
Album
Location
Emoji
Contact card
Favorites
Files

According to the statistical results from survey question 10, the typing tool is the most
frequently used among 4 chatting options: hold-to-talk, typing, video call, and voice call. Survey
questions 11 and 13 examined the frequencies of all frequently-used tools and features in the
Chats section. The statistical result shows that voice call and video call are more frequently used
by participants and are evaluated as the tools that are very easy to use. The camera tool is also
highly favored by participants, according to the data; however, it makes more sense to categorize
the chatting tools together. Therefore, as typing, voice call, and video call are the most popular
chatting tools for older adults, they are listed in the first layer of navigation, as the information
architecture (Figure 29) shows.
Giving a red packet on holidays is a Chinese tradition as discussed in literature review; thus, it is
not surprising to see the statistical result showing that the red packet tool is enjoyed by older
adults, and is ranked closely after camera and hold-to-talk tool.
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Figure 29. Older adult user-friendly information architecture for WeChat’s Chats section

6.2.2 Contacts section
The Contacts section includes contacts listed alphabetically, along with four social
features: Add Contacts, Group Chat, Official Account, and Tags (see Figure 30). The label “New
Friend” in the tested version has been renamed to “Add Contacts”, since the new label is more
task-relevant and makes more sense to older adult users.
The statistical results from survey questions 11 and 13 show that Add Contacts (New
Friend) is the most frequently-used tool in the Contacts section. Since older adults often add their
family members, relatives, and friends, Add Contacts and Group Chat are much more favored
and frequently-used by older adults than Official Account and Tags. Table 6 shows the
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significant difference in the tool hierarchy between the tested version and the prototype version,
based on the preferences of participants in the survey.

Table 6. Comparing the feature preferences in the Contacts section between version 6.6.1 and the
version for older adults
Rank of preference

Version 6.6.1

Prototype

1
2
3
4

Group Chat
Tags
Official Accounts
New Friend

Add Contacts (New Friend)
Group Chat
Official Accounts
Tags

Figure 30. Older adult user-friendly information architecture for WeChat’s Contacts section
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6.2.3 Discover section
The Discover section includes some of most interactive social features, such as Moments
(the Chinese version of Facebook), Scan QR code, Shake (to find friends), etc. However, instead
of exploring new social friends, older adult users enjoy using Moments to maintain family
connections. Photos, text, and short videos posted by close friends and young family members
(e.g., sons, daughters, and grandchildren) make Moments a place to follow and like status
updates. Older adults can also post photos or videos to share with their young family members.
The statistical result from survey question 14 shows that most participants know how to use
Moments; however, the result from survey question 15 shows that most participants just share
articles, not photos and videos. There are two possible reasons to explain this. One reason is that
the icon for posting in Moments is misleading, as reported in the data analysis (survey question
21); this will be changed in the next interface design section. Another reason is that the post
button for Moments is not available until the videos and/or photos are taken, which requires a
heavy cognitive load and effort (holding a button to shoot a video with a progress indicator). The
extended navigation path also increases the cognitive load for older adult users.
The significant change made in the Discover section was to allow older adults to post to
Moments without having to use Camera or Choose from Album. The post button was moved up
from level 5 to level 4, making the posting option much easier to find. On the Post Moments
page, post, typing, and camera (see Figure 31) are available after shorter navigation. Meanwhile,
the interface for taking photos and videos is redesigned; this is presented in the next interface
design section.
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Table 7. Comparing the sequence of navigation in the Discover section between version
6.61 and the version for older adults
Navigation levels

Version 6.6.1

Prototype

1
2
3
4

Discover
Moments
Post in Moments
Camera, Choose from Album,
Cancel

Discover
Moment
Post in Moment
Post button, Choose from
Album, Camera, Location,
Share to, Mention

5

Post button, Location, Share to
Mention

Figure 31. Older adult friendly Information architecture of WeChat- Discover section
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6.2.4 Me section
The statistical result from survey question 17 shows that many participants make online
payments through WeChat, and as many as 61% of participants in the survey sync their bank
card with their WeChat account. A report from Chinese Social Science Today shows that 92.4%
of Chinese older adults in their survey (n=800) use WeChat for online payment, including those
who sync their bank cards with WeChat.
For the Me section, the online payment feature is highly relevant to older adult users. To
respond to the fact that older adult users often use WeChat pay, the Pay Vendor feature is
prioritized for older adults (see Table 8) to provide quicker and easier access. For every day
online payment using the Pay Vendor tool, older adults need to make a navigate as such: MeWallet-Money-Pay Vendor. Since an extended navigation increases the cognitive load and
causes confusion to older adults, the new navigation moves Pay Vender feature from level 4 to
level 3 as showed in Table 8, which reduces the unnecessary efforts for older adult users. (see
Figure 32).

Table 8. Comparing the sequence of navigation in the Me section between version 6.6.1 and the
version for older adults
Navigation levels

Version 6.6.1

Prototype

1
2
3
4

Me
Wallet
Money…
Pay Vendor

Me
Wallet
Pay Vendor
Money…
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Figure 32. Older adult user-friendly Information architecture of WeChat’s Me section

6.2.5 More section
The More section in the 6.6.1 version of WeChat serves as a shortcut, offering a quick
access to 4 features: New Chat, Scan QR code, Money, and Add Contacts. In response to the
statistical results from survey questions 11 and 13, this sequence has been changed to Pay
Vendor, New Chat, Scan QR code, and Add Contacts (see Figure 33). Pay Vendor has been
moved up to a higher priority, since older adult users are very likely to use the Pay Vendor
feature on a daily basis in China’s cashless society.
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Figure 33. Older adult user-friendly Information architecture of WeChat’s More section
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6.3 Designing the graphical interface
The table 9 shows a summary of the design process, including reasons/evidence and
references.
Table 9. Design, analysis, and references
Design action
Typography
• Use Sans serif fonts.
• Use font size at least 1214 pts. for icons/text.
Use labels and text if
space is available.
• Make heading font size
16-18 pts.
Icons
• Increase size and create
strong visual recognition
for improved
‘clickability’.
• Make icon task-relevant.
• Label symbolic icons.

Color
•
•
•
•

No mixing violet, blue,
and green
High saturation
High contrast
White background

Layout
• Table-based layout for
icons

Reason and analysis
Interface design

Reference
•

Older adults due to aging have
difficulty focusing. Large type
size provides clear legibility and
causes less confusion.

•
•

•
Larger buttons require less
accuracy for tapping.
A symbolic icon confuses older
adults due to the semantic
distance between the meaning of
the icon and the image of the
icon. Task-relevant icons cause
less confusion.
Labeling on an icon clarifies the
function of the icon.
With aging, cornea is less
sensitive to stimuli.
The lenses in the eyes lose their
flexibilities, resulting in
problems in differentiating
colors.
High contrast and saturated
colors can contribute more to the
depth of color perception.
A table-based layout is better. It
provides larger button size and
more spacing around buttons,
which improves the pointing
accuracy for older adults and
reduce the mental load
associated with performance.

•

•

•
•
•

•

•
•

Beaver (2010) Refractive error in the
geriatric population.
Chisnell (2005) Designing Web Sites
for Older Adults.
Watkins et al. (2014) Heuristic
evaluation of healthy eating apps for
older adults.
Demiris G. Finkelstein S. and Speedie
S. (2001) Considerations for the design
of a Web-based clinical monitoring and
educational system for elderly patients.
Xie B., Watkins I., and Huang M.
(2011) Older adults’ perceptions and
use of Web-based multimedia health
tutorials.
McDougall, Curry and Bruijn (1999)
Measuring symbol and icon
characteristics: Norms for concreteness,
complexity, meaningfulness, familiarity,
and semantic distance for 239 symbols.
Farage et. al. (2012) Design principle s
to accommodate older adults.
Morris (1994) User interfere design for
older adults.
Crassini, Brown, & Bowman (1999)
Age-related changes in contrast
sensitivity in central and peripheral
retina.
Hanson V. and Crayne (2005)
Personalization of Web browsing:
adaptations to meet the needs of older
adults.
Finley P. (2013) A study comparing
table-based and list-based smartphone
interface usability.
Caprani N. and Gurrin C. (2012) Touch
screen for older adults.
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6.3.1 Chats section

Figure 34. Reprioritized features in the Chats section, based on older adult users’
preferences
The primary revision in the Chats section, as demonstrated in the prototype (Figure 34),
was to reprioritize the tools based on the preferences of older adult users. The prototype visually
reflects the revised information architecture in the Chats section as showed in Figure 29. The
symbol on each original icon in the Chats section remained the same in the prototype. Other
revisions in the prototype include increasing the font size of the icon labels and enhancing the
color contrast of the original icons. More details about the icon design revision were provided in
6.4.2 where icon design is specifically discussed.
Older adults enjoy chatting tools that require less cognitive load and physical effort.
Survey questions 11 and 13, through a frequency test, revealed older adult users, due to aging,
have different preferences for tools from the tested WeChat version. The survey result shows that
Typing tool, Voice Call, and Video Call are the most frequently-used tools among older adults.
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Therefore, these tools were placed on the top level as the primary chatting tools in the prototype.
The rest of the tools were folded under the More button (+) and listed sequentially based on the
older adults’ preferences abstracted from survey question 11 and 13.

6.3.2 Contacts section
The prototype of the Contacts section (Figure 35) visually presents the revised
information architecture for the section. The design focus in the prototype was to reprioritize,
following the older adults’ preferences, the four featured tools in the Contacts section: Adding
Contacts, Group Chat, Official Accounts, and Tags. The original symbol design on each icon and
the search button design remained the same in the prototype except that the color contrast and
font size of the icon labels were updated to be consistent with the design revisions made in the
Chats section.
In the Contacts section, the four featured tools were reprioritized following the results
from survey questions 9, 11, and 13. In the tested WeChat version (6.6.1), the four featured tools
are placed above the list of contacts. Statistical results from survey question 9 show that
participants often add family, relatives, and friends for chatting. Therefore, Add Contacts was
moved to the top (see Figure 35) in the prototype to reduce the cognitive load and offer quick
access to the tool that older adult users most often use. Additionally, survey questions 11 and 13
provide information on use frequency for these four featured tools, on which the sequential
hierarchy of the four featured tools is based.
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Figure 35. Reprioritized features in the Contacts section, based on older adult users’ preferences
6.3.3 Discover section
In the Discover section, the Moments is the most popular social tool. The prototype in the
Discover section visually illustrates the revised information architecture and a revised user
experience in the Moments. The two original icons, Posting in Moments and the selfie icon, have
been redesigned and used in the prototype. The details about these two icon revisions are
provided in 6.4.2.
The statistical result of survey question 21 shows that the majority of participants do not
understand the Posting icon in the Moments, which is not older adult user-friendly. A single
button used for both taking photos and shooting videos can increase cognitive load. To shoot a
video, user must keep holding the button to take the video and keep track of the progress bar to
decide the length of the video, which is a multi-tasking challenge for many older users.
A new page was added to the prototype for making a post in Moments (Figure 36, left).
The page provides older adult users with not only a post button, but three additional options on
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the same page: type text, add photo from album, and use camera to take new photos or videos.
The camera mode has two separate buttons for taking photos and taking videos (Figure 38),
rather than mixing the two functions with one button as in the tested WeChat version. Taking a
video was set as a single task, with a tap to start, a recording progress indicator, and a tap to end.

Figure 36. Redesigned interface for Posting in Moments, for older adults

6.3.4 Me section
The Me section features personal setting tools. The most popular tool in this section is the
Wallet, where older adult users can make cashless payment and manage money. The design
revision in the prototype involved reprioritizing the tools folded under the Wallet based on the
revised information architecture (Figure 32). The original symbols on the icons basically
remained unchanged in the prototype, except the icons’ color contrast and label font size were
updated accordingly to keep consistent with the revisions made in Chats, Contacts, and
Discover section.
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In the Wallet, Pay Vendor is a frequently-used tool among older adults. As China is
becoming a cashless society, having the option to use WeChat to make online payments is
everywhere. Statistical results from survey questions 17 and 18 indicated that most participants
synced their bank card with WeChat and often make online payment with the app.
In response to the statistical results from survey questions 17 and 18, the Pay Vendor tool
in the prototype was placed above the Money feature to provide a quicker access when needed,
shortening the navigation path for older adult users (see Figure 37).

Figure 37. Reprioritized Wallet features, based on older adults’ preferences

6.3.5 More section
The More section, as mentioned earlier, is a shortcut that provides quick access to four
featured tools: Pay Vendor, Add People, Scan QR Code, and New Chat. In the prototype, a
revised, older adult-centered preferential hierarchy and a table-based layout were applied to the
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four featured tools. The original icons were used in the prototype, but the color contrast and the
font size on each icon’s label has been revised.
Based on the statistical results in survey questions 11, 13, and 17, Pay Vendor has been
placed as the top priority, followed by Add People, Scan QR Code, and New Chat. The prototype
adopted a table-based layout instead of a list layout since table-based layout is more efficient
than listed table.

Figure 38. Reprioritized More section

6.4 Typography, icons, colors, and tables
6.4.1 Typography
As explained in the literature review and summarized in Table 3, in response to agingrelated conditions, an older adult user-friendly font size should be at least 12-14 points. The type
size for the headings should fall between 16-18 points. Sans Serif fonts are preferred in order to
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offer clear legibility to older adults. The font used in the prototype is Myriad Pro, a Sans Serif
font that delivers clear legibility for body text, labels, and headings.
6.4.2 Icons
The statistical result of survey question 21 shows that most participants (83/96)
misidentify the meaning of the icon for posting in Moments in the current version of WeChat. In
the Moments feature, users can post text, photos, and videos; thus, the simple camera symbol
(see Figure 39, the icon in the middle) does not meet the guideline that an older adult userfriendly icon should be task-relevant, as suggested by Chisnell (2005), because this icon does not
fully represent the function of the Moments feature. When an icon design is not task-relevant,
adding a label next to the icon is necessary to help older adults understand its function (Morrell,
2002) (Bo X., Watkins I, and Huang M. 2010). Figure 39 shows three icons: the one on the left is
the original Moments icon, the camera icon in the middle is the original icon for posting in
Moments, and the icon on the right is the icon for posting in Moments designed for older adults.
The message becomes clear: a pencil symbol added to the original Moments icon effectively
assists older adults in comprehending this icon.

Figure 39. The Moments icon, the original Post in Moments icon (middle), and the new Post in
Moments icon for older adults (right)
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The statistical result of survey question 22 shows that most participants (61/96)
misidentified or did not know the meaning of the icon for taking selfies. This is likely because
older adult users lack the computer using experience to understand the two opposing arrows as
symbolizing a reversing in image. To help older adults better understand the meaning of the
selfie icon, a label has been added to the icon (see Figure 40).

Figure 40. The original selfie icon (left), and the older adult user-friendly selfie icon (right)

6.4.3 Colors
The color solution in the prototype creates high contrast and saturation for maximum
legibility. For older adults, research has discovered that aging can cause vision problems, such as
difficulty in differentiating colors, focusing on a point, and responding to stimuli. Black color on
a white background is often seen on screens as a color solution for older adults. Such a solution
provides older adults with a high contrast and saturated color, offering a greater depth of color
perception. Therefore, in this prototype, black is used for body text, headings, labels, and some
icons against a white background. Figure 41 shows a comparison between the global navigation
on the tested version (top) and on the prototype version (bottom). The icons in the older adult
user-friendly version is much more legible, with a distinct contrast.
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Figure 41. The original global navigation (top), the older adult user-friendly global
navigation (bottom)
6.4.4 Table-based layout
Research has indicated that content managed in a table layout is more efficient than listed
content (Finley 2013). On a touch screen, such as for a smart phone or a tablet, a table-based
layout provides a larger button size and more spacing, which can improve the pointing accuracy
for older adults, causing less mental load associate with performance (Caprani, O’Connor, and
Gurrin 2012).
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CHAPTER 7. DISCUSSION AND CONCLUSION
The older adult community in China is growing. In China, the one child policy that was
vigorously implemented from 1979 to 1990 successfully controlled the growth of the Chinese
population. However, the policy resulted in a typical 4-2-1 family structure: four older adults,
two middle age adults, and one child. Such a family structure clearly indicates the percentage
relationship between the growing older adult population and the shrinking younger population in
the current Chinese society. In Western countries, seniors living alone is a normal phenomenon,
but in China, the tradition of living close to young family members (stemming from Chinese
agricultural tradition) collapsed due to the process of China modernization. As a result of this
urbanization, young people—also called “new city migrants”—moved to urban and major city
areas for a living, often far away from their older relatives. Consequently, Chinese older adults
often face loneliness and feel a lack of social support. The decline in cognition and in physical
performance makes the situation worse. With a growing population of older adults in China,
much attention and social support has been given to older people in the infrastructure, healthcare,
and design services that target older adults and improve the quality of life and wellbeing for
seniors.
When designing the interface of a device that may/will be used by older adults, designers
need to not only understand the device but also the older audience, from multiple perspectives.
Researching older adults’ social, economic, psychological, and physical conditions can help
identity issues and illuminate the design process. In this study, much of the literature review
provides an in-depth picture of Chinese older adults who are living in an unprecedent era in
China, which profoundly challenges their culture, social status, and lifestyle. The case study in
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the literature review comprehensively examined some key elements in the most popular social
media app—WeChat—and older adult users in China, including:
1. The architecture of the WeChat app
2. Major sections of the social and other tools
3. The unique features that culturally characterize the app, such as the red packet feature
4. An overview of interface design relevant to older adult users
5. Cultural and demographic factors that affect interface design

7.1 Findings: Answering the research questions
The typical approach for evidence-based design research, such as UI/UX research, is to
use a survey to collect data from the target audience. The case study sets a guideline and
provides background information to develop the survey questions. Some key and potential
factors related to user interface (UI) and user experience (UX) among older adults contributed to
the survey questionnaire.
Data mining and statistics play a revolutionary role in social science and economics areas
for finding evidence, trends, and hidden information in the collected data. A vigorous analysis
using SPSS was conducted to reveal the information and knowledge in the collected data, in
order to assist interface design and to answer the research questions, as summarized below.

Research question 1: What is the information architecture of WeChat?
This research question was asked in order to comprehensively understand WeChat and its
basic features, including social tools and add-ons beyond chatting features. For UI/UX designers,
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knowing the information structure of the app is necessary in order to become familiar with the
app before making any modifications in optimization.
The information architecture in the tested WeChat version (6.6.1) was mainly depicted in
the case study. From there, one can fully understand why WeChat is a super multi-functional
social app (Kessel & Mozur, discussed in literature review 2016); it provides all the features one
can imagine needing in daily life. WeChat has 4 major global sections: Chats, Contacts,
Discover, and Me. In the Chats section, frequently-used chatting tools are included. One point to
be underscored is that the app targets young adult users; therefore, interactive chatting features
such as hold-to-talk, typing, and emojis are listed as the top-priority chatting tools in this section.
Other features—such as video call, voice call, camera, album, money transfer, red pocket, and
more -- are included under the More button. The Contacts section includes adding new friends,
group chats, tag, official accounts, and an alphabetical contact list. The Discover section features
Moments, which stands for “Friend Circle” where users can post photos, text, videos, comments,
and likes similar to Facebook. In the Me section, WeChat pay is the main feature and perhaps the
most frequently-used tool for daily payment. China has been transitioning to a “cashless”
society; WeChat pay contributes significantly to this transformation, due to its social attribute
(Wang & Gu, 2017). Some less-used features are also grouped here, such as Favorites, My Posts,
Stickers, and Settings.
The updated information architecture in the prototype for older adult users shows a
significant difference from the test version (6.6.1). As shown in the statistical results from survey
questions and in the design process demonstrated in Chapter 5, substantial work contributing to
the information architecture has been conducted in all five social sections in WeChat, including
the More section, that reprioritizes the social features and tools frequently used by older adults.
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By doing so, the information architecture has been optimized to provide enhanced, more efficient
navigation that allows older users to access the tools that they frequently use with less traveling.
The changes also significantly reduce the cognitive load and physical effort required by older
adult users in using the app.

Research question 2: What are the most frequently-used WeChat features among older
adults?
Older adults, unlike young adults, generally have decreased cognitive and physical
performance. Affected by these aging symptoms, older adults were expected to have different
preferences for using the WeChat features. Survey question 11 was included to collect
quantitative data that would identify the most frequently-used WeChat features among older
adults. A frequency test in SPSS was applied to 87 participants (n=87), and a total of 14 features
in the app were tested.
The findings show that the most frequently-used tool in WeChat among older adults is
the camera tool, (61/87) (Figure 11). However, the frequency of online payment is also high
(54/87), which contradicts the report that Chinese older adults are reluctant to make online
payments. In addition, red packet is more frequently used than the location tool.
It is not surprising to see the finding from survey question 11 that the hold-to-talk tool—
which appeals to younger users—is ranked lower than video call and voice call, the tools that
require less physical effort to use. A Pearson correlation test was implemented to identify the
correlation between the use of hold-to-talk and age interval. Interestingly, the Pearson correlation
indicates that there is a significant positive association between age interval and use of
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hold-to-talk (r(94) = 0.256 p = .012) (Figure 16). The results show that the older the user is, the
less likely they use the hold-to-talk tool in WeChat.
It should be noted that survey question 10—investigating the frequency of tool usage
between hold-to-talk, typing, video call, and voice call—shows the opposite: that result shows
that typing and hold-to-talk are the most preferred tools. Such a result could be due to the reason
that many participants are on the younger side of the age range. For these younger older adults,
typing and hold-to-talk may not yet pose an obvious challenge. Additionally, education level also
affects how people use chatting tools in WeChat (Shui, 2018), and more than half (55%) of the
participants had received higher education. At the same time, a Pearson correlation test shows
that the older the participants are, the more likely they use Video call and Voice call for chatting
(Figure 15).

Research question 3: What is the difficulty level of often-used features in WeChat?
To answer research question 3, survey question 13 was developed to measure the
difficulty level of the often-used features in WeChat, with a 5-point Likert scale ranging from
‘very easy to use’ to ‘very difficult to use’. 14 often-used features in WeChat were tested, the
same features tested in question 11. A frequencies procedure was conducted with 96 participants
(n=96). The findings show that voice call, video call, and the camera feature were evaluated as
the easiest to use, with at least 60 participants rating each as very easy to use. Hold-to-talk was
evaluated as easier to use than Pay vender. Join Group was evaluated as equally difficult to Red
Pocket. The rest of the features are listed according to their ratings.
It should be mentioned that the hierarchical trend of the most frequently-used features
(survey question 11) shows an obvious similarity to the hierarchical trend of the easiest features,
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or a reversed trend of the most difficult features. By comparing across the two columns in Table
10, we can confidently say that the difficulty level of often-used features is significantly
associated with how often participants use these features. This association supports the
assumption that either a feature seems easier with more frequent use, or participants frequently
use those features that are easy to use. This finding is important, as it informs designers that they
should reprioritize the features in the navigation hierarchy to reflect the preferences of older
adults and allow them to more easily and quickly locate their favorite tools.

Research question 4: What cultural and demographic factors influence the interface?
Asian philosophy sees the world as a substance with all events/objects being correlated
(Nisbett, 2003). According to Nisbett, this philosophical perception of the world led to a
collective or group-oriented nature in Asian societies. In contrast, Western philosophy believes
that objects are individual and separate, with individual characteristics and attributes. These
attributes lead Westerners to categorize objects and develop rules “to apply to the objects in
question” for problem solving (Nisbett, 2003, p. 6). Marcus Aaron (2005) noted that while
Western users tend to infer common features and rely on categorization to understand things,
Chinese users are much more responsive to relationships and contexts.
Literature and scholarly work have demonstrated how philosophical, cultural, and
demographic factors influence interface design (Cai, 2005) (Ishak Z et al.2012). Cultural and
demographic characteristics influence interface design because people from different cultures
hold different assumptions and values, and they vary in their perceptions and cognitions (Choong
and Salvendy, 1999).
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Collectivism is clearly reflected in the Chats section of WeChat. Chatting tools like holdto-talk, typing, emojis, video call, and voice call are not categorized together but are mixed with
many “non-chatting” features like camera, location, transfer, pay vendor, etc. This type of mixed,
‘illogical’ categorization is very rare in Western social apps such as WhatsApp. However, in
WeChat, one might see these features in the Chats section as grouped not based on individual
attributes, but based on the fact that these features are related, since they might all be frequently
used by users. It is not a random grouping, but a consequence of cognitive and perceptual habits
derived from Asian culture and philosophy, which are fundamentally different from Western
culture and philosophy.
Research question 5: How can we provide a user-friendly interface for older adults?
Many interface design principles are set forth with the goal of improving interface
usability. To provide a user-friendly, intuitive interface for older adults, designers should think
about the abilities of the target users and how they use such an interface, as well as “the
difficulties that different users like elderly users must adapt and deal with” (Hsiao et al. 2017
p.148). The unique needs of older adults “must be examined in light of user interface advances”
(Hutchison, Eastman and Tirrito, 1997 p. 497). Older adults, unlike young users, are often
influenced by limited/decreased cognitive and physical capacity and performance. Designing a
user-friendly interface for older adults is to make a consistent, clear, older adult-centered
navigation that is less complicated and more responds to their needs and aging conditions.
To answer this research question, survey questions 11 and 13 were specifically developed
to discover older adults’ preferences or using the 13 tools in the Chats section in WeChat (see
Figure 17), as well as the difficulty levels of each of these 13 tools, through a frequency test (see
Figure 19). The frequencies test shows the statistical results, which depict the hierarchy of tools
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favored by older adults. As expected, the preferences for these 13 tools among older adults is
significantly different from the preferences of younger users. Some social tools (such as hold-totalk) that are favored among young users are not preferred by older adults, due to the multitasking nature (hold and talk) that requires extra physical effort. Reprioritizing these tools can
reduce the cognitive load and physical effort needed for older adults to navigate to the tools they
prefer to use. Another modification suggested in this project for providing a user-friendly
interface to older adults is to convert list-based information to table-based information. Listbased information involves scrolling, which requires precise hand movement—often a challenge
(Redish and Chisnesll, 2004) to older adults. Table-based information is much more intuitive for
older adult users to use and easier to navigate.

Research question 6: How can we improve the icon design for older adults?
Much research has been conducted to identify icon design guidelines for older adults. The
biggest problem discovered in this study is that older adults misunderstand the meaning of
certain icons. An icon that is symbolically designed may not completely represent its semantic
meaning. Survey questions 21 and 22 tested how accurately participants could identify icon
meanings. The findings show that the vast majority of participants (82/96) misread the meaning
of the icon for posting in Moments
of the selfie icon

, and many participants (61/94) misunderstand the meaning

.

To avoid confusing icons, Chisnell (2015) suggested that the images/symbols on icons
should be “task-relevant”, making the icon less symbolic and more concrete in the presentation
of its function; otherwise, icons should be labeled. Other researchers, like Demiris G. Finkelstein
S. and Speedie S. (2001), also suggested adding text to the icons in order to clarify their
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functions for older adult users. In light of the extra cognitive effort needed to understand a
symbolic icon, adding a text label can be an effective solution to improve the icon design for
older adults.
In general, the findings of the study show that the older adult users, due to aging, have
preferences for tools that differ from those in the tested version of WeChat (6.6.1). The tools
frequently used by older adults are found to be these in the app that are easy to use and require
less cognitive and physical attention. As the data analysis in the study supports, easy-to-use tools
are more likely to be used frequently when the age of older adult users increases. Knowing older
adults’ preferences for tools is highly valuable for developing a revised information architecture
that is friendly to older adults, primarily by reprioritizing tools in the app based on their
preferences. The revised information architecture allows older users to access often-used tools
without having to navigate as far, which requires less cognitive load and physical effort for older
adults locating their favorite tools.
Aside from the influence of cultural and demographic factors on interface design, the
findings also reveal more interface-related issues, including typographic legibility, icon
recognition, color contrast, and button menu layout. As discussed in the literature review, aging
is characterized by poor eyesight, declining cognition, and low mobility. Such age-inherent
problems cause difficulties with reading small type, perceiving color contrasts, comprehending
abstract icons, and finger-tapping listed menu links. In the prototype, those problems were
addressed in order to improve the app’s usability for older adult users. Substantial work has been
conducted to enlarge the font size, make icons relevant to tasks, add necessary icon labels, and
increase color contrast (i.e., to black and white). A table-based button menu was also adopted for
older adult users as a means to improve navigation efficiency and finger-tapping accuracy.
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7.2 Limitations
Overall, this research project is potentially affected by a few factors that might limit the
generalization and/or use of the research.
The first factor is user testing. To provide a good interface to older adults, a user testing
is important. Involving older adults in testing and evaluating the prototype can help further
remove subjective factors in design process and provide researchers and designers the feedback
that allows them to review the design from users’ perspective; thus, to makes the design more
objective and effective. Some researchers, like Fisk et al. (2004) and Hawthorn (2003), suggest
that an older adult-centered product should be evaluated by older adults.
The second factor is the limited diversity of the data sample. Even though more than 100
participants responded to the survey, the collected sample is not evenly distributed across living
areas. Most participants came from urban areas in China; only a few came from suburban (5.7%)
and rural (4.8%) areas.
The third factor is the version of WeChat tested in this study. Tencent.com updates the
WeChat app frequently. This research study only focused on WeChat version 6.6.1. Thus, some
new features and changes in newer versions are not discussed and included in this research.

7.3 Future study
In the future study, the prototype can be tested in a user testing. Some customization
features, such as the option of switching to older adult mode, can be added and tested to enhance
the user experience further. However, as an evidence-based design in the field of user interface
and user experience, this project involves data collection and analysis. It is a hybrid research
method, as it expands statistics to assisting in a visual design project and heavily relies on the
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knowledge, patterns, and information extracted from the collected data. Such a hybrid research
design calls for a more inclusive study. Further exploration in this line of work can involve
artificial intelligence (AI), or using big data to aid interface design. By calculating the data
collected from a massive target audience—in this case, older adults—AI can accurately predict
the solutions that offer older adults a highly customized yet intuitive user experience.
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