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Abstract 

User experience design is like a pyramid, and the bottom layer is functional 

and usable. Nowadays, more and more interaction design research focuses on 

meaningful user experience at the top of the pyramid. This also means that 

measuring a good interaction design is more focused on whether it is able to 

achieve the psychological needs of users. 

After reviewing the understanding and research of meaningfulness in phi

losophy, psychology, and design, it is found that meaningful user research 

now stays at the framework and definition levels. In order to realize the 

gradual application in practice, this study narrowed the target group to 

the Chinese elderly group and conducted semi-structured interviews with 

the Chinese elderly and the interaction designers who designed for them. 

Laddering theory is used to analyze the interview content at three levels of 

attributes-consequences-values. After completing the conversion of qualita

tive data to quantitative data, the analysis obtained the components and 

quality of meaningful user experience for Chinese seniors. 

For Chinese elderly interviewees, there are six meaningful user experi

ence components: "belongings and love", "self-esteem", "self-realization", 

"aesthetic", "social participant" and "social value". There are also four in

teraction design attributes that older users value more. Ftom the interaction 

designer's data, there are four components of "belongings and love", "self

esteem", "self-realization", "social participant", and three design attributes. 

The study also conducted an in-depth analysis and comparison of the two 

sets of data and obtained the similarities and differences of meaningful user 

experience from the perspectives of Chinese elderly and interaction designers. 

The research results help us to further transform the meaningful user expe

rience into practice and conduct an in-depth analysis of the Chinese seniors' 

pursuit of meaningfulness in the user experience. 

Keywords: Meaningful user experience; Interaction design; Chinese elderly 

people; Laddering theory 
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Chapter 1 

Introduction 

1.1 Background 

To evaluate an interaction, researchers are always measuring and improving 
different qualities in the past, including consistency, transparency, usabil
ity and positive emotions [l]. Recently, human-computer interaction (HCI) 
designers put focus on meaningfulness increasingly in user experience (UX) 
design. This quality is often considered the ultimate pursuit for them (see 
Figure 1). Therefore, many different but similar concepts have emerged 
from the interaction design, for example, 'moment of meaning' [2-4], and 
'meaning-making'. Unfortunately, only limited researches focused on com
ponents and attributes of meaningful quality. In this situation, Mekler and 
Hornbrek [5] proposed a framework for the experience of meaning in HCI, 
which presents five components of meaning - connectedness, purpose, coher
ence, resonance and significance. This framework is the basic theory of this 
thesis. 

Nowadays, the definition and component for meaningful UX stay at the 
general users' level. The research on the elderly is lacking, especially for the 
psychological and health needs of old people. Thus, this thesis starts with 
point of the framework for the experience of meaning in HCI [5], and narrows 
the target audience to the Chinese elderly, here considered as people who are 
over 60 years old. Because according to the study on Chinese population, 
China will become an aging society in 2050, where more than 30% of pop
ulation is expected to be age 60 or older [7]. The psychological health issue 
of Chinese elderly is crucial, since 85% of them have mental health issues 
and 27% of them have significant anxiety and depression [8]. Some actions 
play important roles in improving Chinese elderly mental health and social 
participation, such as "active aging" [9] and "silver age" [10]. These projects 

1 
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____ CONVENIENT __ 
Super easy to use, works like I think 

USABLE 
Can be used without difficulty 

RELIABLE 
Is available and accura1e 

FUNCTIONAL (USEFUL) 
Works as programmed 

2 

Figure 1.1: Meaningful UX is often considered a peak goal for Interaction 
Designers. Image from [6] 

show that meeting the elderly's pursuit of meaning in life can avoid mental 
health issues to some degree [8]. What's more, Chinese traditional culture 
affects Chines elderly's lifestyle and the ways of thinking. They are facing a 
series of changes such as leaving the work environment and their children's 
leave from their family. At this moment, interaction products for Chinese 
elderly are desperately needed, especially to improve their meaningful user 
experience. 

Elderly people also have their special interaction features, due to their 
comprehension and physical impairment. An important criterion for assess
ing whether a person can adapt to modern society is access to ICT [11]. 
While elderly people using the touchscreen interaction, they usually need 
more energy to control the movement of fingers and the accuracy of touch
ing [12]. Hence, for elderly people, interaction designers need to use aux
iliary functions to improve their meaningful user experience. Research on 
the meaningful quality of interactions for the elderly prevents them from 
feeling frustrated or abandoned by society because of interaction methods 
or interaction experience. For example, a strong sense of connection with 
society and others can encourage elderly people to pursue their meaning in 
user experience. 

Although the increasing attention on meaningful user experience from 
scholars and industry appears, and the basic framework which shows the 
components of meaningful is also proposed, the research on special target 
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groups have not be well studied. Research on the psychology and interaction 
of the elderly has also been fruitful, but it is still scarce at the meaningful 
level. Especially the study on conceptual clarity and design support for 
Chinese elderly about meaning in HCI is almost a neglected area. 

1.2 Motivation 

Since meaningful user experience is a concept that has just been focused on 
by interaction designers and scholars, many mysteries remain unexplored at 
its conceptual level. Personally, I am convinced that "meaning" is the highest 
level of human spiritual need. As human-computer interaction designers, we 
are used to creating and evaluating an interaction products from the perspec
tives of "usable" or "convenient", but ignored the pursuit of "meaningful". 
The concept "meaningful user experience" and the framework [5] encourages 
me to think about how to support more interaction designers to understand 
and design for meaningful UX. On the other hand, meaningful UX is one 
kind of unique or individual experience. For different target groups, they 
have different pursuits and understandings of meaningfulness. For example, 
the study on creating new meaning in products and services focuses on eval
uating individual or personal meaningfulness [13]. Thus, in this thesis, my 
motivation is to explore and explain the components and qualities of mean
ingful user experience for a smaller target group. Due to my personal study 
and design experience, I visited and designed for Chinese elderly for several 
times. Elderly people's mental health and social participation are also my 
concerns. So, my motivation of this study is to propose an explanation of 
meaningful user experience components and design qualities for Chinese el
derly to deepen the understanding of this group's meaningfulness needs and 
support interaction designers to design and evaluate meaningful quality for 
them. 

1.3 Goal and main research question 

Based on the background and motivation above, this study focuses on the 
Chinese elder people as target group to explore the components and qualities 
of meaningful user experience design. Mekler and Hornbrek's framework [5] 
is the theory foundation, and I will analyze what specific interaction features 
are for Chinese elderly to re-design and refine the conceptual level of mean
ingful quality. After the literature review and semi-structure interview with 
interaction designers, detailed meaningfulness requirements will be extracted, 
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and new components and qualities will be proposed. 
The main research goal is: 
Proposing new components and qualities of meaningful user experience 

based on Mekler and Hornbrek's framework [5] for Chinese elder people to 
conceptualize the meaningful quality of this target group and support design 
and evaluation tasks for interaction users. 

The main research questions are: 
1. How do interaction designers design and consider the user experience

at the meaningful level for Chinese elder people? 
2. What are the components and qualities of meaningful user experience

for Chinese elderly people? 
The first research question studies on interaction designers' design meth

ods and thinking processes through literature review and semi-structure in
terviews with them. And the second research question aims at finding and 
summarizing of the meaningful user experience at the component level. The 
answer of these research questions will help find out the generality and per
sonality issues of interaction designers when they design for Chinese elder 
people. What's more, after extracting the characteristics and analyzing them, 
this thesis will propose components and qualities for interaction designers to 
explain concepts and support design. 

1.4 Structure of the thesis 

This thesis follows the structure as below: First, the theories about mean
ingfulness, the psychology and physical attributes of Chinese elder people 
are reviewed. Then the methodologies of semi-structure interviewing and 
analysis are studied. In this part, the detailed explanation is presented to 
show the processes and methods used in the conduction. After the summary 
of the research, the finding and conclusions are proposed at last. 



Chapter 2 

Literature review 

In this part, the different understandings of meaningfulness in HCI are re

viewed, which presents the literature foundation of meaningful as the design 

component and quality. Besides, the study and analysis of the Chinese el

derly show the attributes of the target group, especially on the psychology 

and physical levels. Based on the exact projects and research, the charac

teristic blueprint of the Chinese elderly when using smart interaction prod

ucts supports the interview process. Last but not least, the methodologies 

about semi-structured interview and result analysis are studied in specific 

cases. These research methods in the form of examples give support to de

sign questions and data analysis. Totally, previous research and projects help 

to confirm that meaningfulness research plays an important role in interac

tion design. And Chinese elder people as the smaller target group have their 

own special characteristics both on mental and physical. Meaningful user 

experience design for the target group is full of significance. Therefore, these 

theories and methodologies explain the research background of this thesis 

and provide a sufficient theoretical foundation. 

5 
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Part 1 Meaningfulness Development Part 2 Chinese Elder People Attributes 

Philosophy Psychology Physical Mental 

Design 

Part 3 Methodology 

Figure 2.1: Structure of literature review 

2.1 Meaningfulness in HCI design 

As with the evolution of Human-computer interaction (HCI) discipline, user 
experience (UX) also absorbs the essence of the development of the phi
losophy, psychology, and design theories. In previous research, both schol
ars [2-4, 14] and practitioners [15, 16] were seeking for design qualities and cri
teria for user experience, especially under the influence of technology. From 
utility to the holistic view, the focus on user experience is always changing. 
Nowadays, meaningfulness as one design quality gets more and more atten
tion after function, usability, convenient and positive emotions [1,2]. More 
concepts about meaningfulness appear from different perspectives in HCI ar
eas (Table 1). In general, these meaningfulness concepts come from diverse 
design cases, philosophy, and positive psychology theory research in the last 
decade. 
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Paper 
Key meaningful con-

Description References Design areas 
cepts 

B. Grosse-
Slow Design for Meaningful 

Design meaningful intera.c-
Slow Design Princi- Mass produced prod-

Hering, et al. tions to reflection and ap--
(2013) Interactions 

preciate 
pies nets design 

M. Hassenzah, Designing Moments of 
Provide day-to-day oppor-

Psychology needs for 
et al. (2013) Meaningful 

tunities to engage in mean-
Experience Design 

Experience Design 
ingful experiences 

E. D. Mekler, et Eudaimonic User Experi-
Striving towards and ac-

Philosophy and Posi-
al. (2016) 

complishing personal goals Eudaimonia 
tive Psychology ences 

through technology use 

V. J. Carpenter, Designing for Meaningful-
Enable meaningful experi-

Wearable Product De-
et al. (2017) 

ences through thoughtful Meaningful Jewellery 
sign ness 

device design 

V. Kaptelinin. Existential Inquiry Frame-
understand how to make 

Existentialism, Givens Philosophy and Psy-
our lives more authentic and 

(2018) work 
meaningful 

of Existence chology 

V. J. Carpenter, 
Four metrics which compa,-

Meaningful Interac- HCI Design and Eval-
et al. (2019) 

Metrics of Meaningfulness nies considered relevant de-
tions uation 

signing for meaningfulness 
E. D. Mekler, et A Framework for the Expe-- Five distinct senses of the Meaningful Interac- Psychology and HCI 
al. (2019) rience of Meaning experience of meaning tions Theory 

Table 2.1: HCI studies on meaningful concepts 

First of all, meaningful life is the topic of constant exploration in the 
field of philosophy. The controversy surrounding "meaningfulness" has also 
emerged in all ages. The hedonism believes that the biggest goal of life is 
to enjoy the ultimate happiness [17, 18]. Therefore, the UX designers and 
scholars who are derived from hedonism put pleasure and user satisfaction 
as an important quality. They argue designing products should from the 
perspective of the direct senses those humans can obtain pleasant [19]. But 
on the other hand, eudaimonism that appeared at the same time as hedo
nism proposed the "good life". This kind of life aims to pursue meaningful, 
non-obvious goals [19]. The notion of eudaimonia, especially the pursuit of 
meaningfulness, greatly promotes the understanding of user experience [18]. 
For example, embarrassing interactions [20], uncomfortable interactions [21], 
and designing for the self [22] can be better interpreted from the view of 
meaningfulness. By comparing hedonic and eudaimonic UX [23], a mean
ingful perspective supports more possibilities to improve user experience. In 
addition to eudaimonia notion, another important philosophy concept "ex
istentialism" also inspires the development of meaningful user experience. 
"The givens of existence" proposed by Yalom [24] is supposed to be an im
portant opportunity to enrich the framework of user experience. Existen
tialism emphasizes, for human-being, the most basic is the existence itself, 
feelings, and lives [14]. Thus, the notion of "givens of existence" suggests con
sidering the user experience from the perspective of what and how to make 
human lives more authentic and meaningful. These philosophical viewpoints 
lay the theoretical foundation for the pursuit of meaningfulness and greatly 
encourage scholars to explore meaningful UX. 
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Positive psychology on meaningfulness in HCI was also proposed at the 
same time as the philosophical study. In Maslow's hierarchy of needs, mean
ing ( or self-actualization) is considered to be a necessary psychological need 
for human development [25]. Positive psychologists effected by this per
spective also begin to research on the role of meaning in well-being [26, 27]. 
Eudaimonic UX and existentialism study on UX, as mentioned above, also 
made a series of psychological experiments to confirm these concepts have 
an impact in the field of meaningful UX [14, 23]. More and more studies 
reveal what is meaning in life [28, 29], meaning-making, and meaning main
tenance [30, 31]. From the view of positive psychology, previous research 
supports the interpretation of meaning by different channels. Meanwhile, 
researchers recently have focused on the modeling of meaning [28, 31] and ex
plored different components of meaning [3, 3, 28, 29]. Thus, the components 
and qualities of meaningful UX design for the target group are needed to be 
interpreted. 

Another aspect that has a profound impact on UX design is design the
ory. Not only product design considers adding meaningful interaction into 
product attachment [2, 3], but also service or experience design focuses on 
meaningful interaction in daily life [4]. For mass-produced product design, 
emotionally durable design theories [32] appears to design sustainable and 
environmentally friendly products. This theory aims to establish the rela
tionships between human and produced products in order to extend the life
cycle of products [33]. In the exploration of emotional connections, product 
designers put attention on meaningful interactions. Therefore, on the base 
of six design principles of Slow Design [34], Barbara Grosse-Hering et al. 
promoted new principles in practice through the design case "Juicy Mo" [3]. 
This promotion incorporates meaningful interaction into the product attach
ments. For personal product design, some designers also explore how to 
design for meaningfulness. For example, Vanessa Julia and Dan Overholt 
proposed three design linkages for wearable jewelry [2]. One of these linkages 
is enabling stories which help to build emotional connections through daily 
activities. Personal stories and emotional connections attach personal mean
ingfulness to this product. Besides, in experience design, meaningfulness 
also attracts the attention of scholars. "Moments of meaning" becomes a de
sign quality to guide experience design. Through design daily opportunities, 
Marc Hassenzahl et al. enhanced human's feeling of meaningful and positive 
in experience [4] From this perspective, more attention on human emotion 
and happiness are needed on designing day-to-day activities experience. In 
sum, for different types of products and experiences, scholars have proposed 
corresponding design theories in the area of meaningfulness. These recent 
studies prove that meaningfulness is increasingly important in the domain 
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of design. Although some viewpoints mentioned "meaningful interaction" 
or "moments of meaning", the exploration of meaningful user experience, 
especially on component level, still needs to be studied thoroughly. 

1
�-- create ---.+

Proposed 
Slow Design Principles 

RMAL E><J>ANO REA.ECT 

ENGAGE PARTICIPATE EVOl.VE 

111\lAl 

Product attachment 

0 ME ES 

0 TIME 

8 SELF EXPRESSION 

C!') GROUP AFFIW.TlON 

$ ICEIP USDI INVOI.VED 

(:) FUNCTlON 

'---- support ___j 

leadto � 

Longer and more 
sustainable use 

of products 

Figure 2.2: Slow design of meaningful interaction. Image from [3] 

When meaningfulness and HCI are combined, meaningful UX begins to 
gain attention. Philosophy, positive psychology, and design theories have in
fluenced the research direction in the field of user experience from different 
perspectives. After different design qualities, including consistency, trans
parency, usability, and positive emotions [1], meaningfulness is considered to 
be the ultimate pursuit for HCI designers [6]. Therefore, from the point of 
conceptual clarity [5] and metrics of meaningfulness [15], the foundational 
framework has been proposed. This framework presents five components 
of meaning in HCI: connectedness, purpose, coherence, resonance, and sig
nificance. Through analysis of numerous papers those mention or interpret 
meaningfulness, well-being, and reflection, these components support to eval
uation and design of meaningful user experience in general. At the same 
time, for welfare technology practitioners, potential evaluating metrics of 
meaningfulness are also explored in a series of workshops [15]. Different gen
eral metrics about meaningfulness in psychological research were used there. 
But because of the unique characteristics of welfare technology practition
ers, these practitioners were more interested in four metrics: meaningfulness 
in the everyday, value over function, purpose (personal goals), and signifi
cance (beyond momentary interaction). Therefore, the general framework of 
meaningful user experience has landmark guiding significance in the research. 
And for a different small target group, the exploration of meaningfulness in 
HCI design is also important. Due to different attributes and experiences, 
the research on a smaller target group often has unexpected results. Based 
on Mekler and Hornbrek's framework [5] and the foundation of philosophy, 
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positive psychology, and design theories, the following study is to explore the 
components and qualities of meaningful UX for one smaller target group. 

Connectedness Purpose Coherence Resonance Significance 

Meaning is ... always connected sense of core goals, comprehensibility clicking with enduring value 

to the self and the aims, and and making sense something or and importance 
world directions of one's feeling it is right 

experiences 

Absence Self-alienation Aimlessness Absurdity and Feeling of Triviality 
uncertainty wrongness' and 

anxiety 

Orientation Self and the world Motivation Understanding Feeling and Mattering 

Intuition 
Temporality - Present to Future Past to Present Present Past, Present and 

Future 

Process Living Goal-setting Sense-making lntuiting Evaluating 

Figure 2.3: Overview of the five components of meaning. Image from [5] 

2.2 The physical attributes of elderly people 

Aging society is an inevitable development trend in many countries today. 
"The United Nations predicts that by 2050, the elderly over 60 will account 
for 21 % of the world's population." [35] In such social development process, 
the needs of the elderly for the use of smart devices and the related user 
experience cannot be ignored. The elderly group has its own physical and 
psychological characteristics, which lead to their unique requirements for 
human-computer interaction in addition to the general guidelines. 

Inevitably, the physical mechanism of the elderly presents a downward 
trend [35]. Therefore, the design qualities and components have to take into 
account their physical changes (for example, simple functions [36], bigger font 
size [36] and aid features [37]). In order to make up for the losses of physical 
functions of the elderly, different assistive technology tools, especially smart 
devices, are designed to help them live independently. Smart mobile phones 
and smart bracelets are becoming dispensable personal items in the life of 
elderly people. One study [38] shows that elderly people have two types of 
demands for technology products. One is to use technology products to assist 
their daily memory. The other is to help the elderly live independently in 
order to reduce the dependence on their children. 

Interaction design for the elderly has also received more attention recently. 
Some researchers focus on the physical interaction differences between the el
derly and younger users [39,40]. When elderly people use physical interaction 
ways on touch-screen PDA (personal digital assistant) devices, no significant 
differences are found between two target groups through experiences [39]. 
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Even in some situations, the elderly have a strong understanding of elec
tronic devices and interactive functions [40]. However, these strong opin
ions are based on one specific condition: simple functions on the screen. It 
means the overloaded menu and complex functions can easily lead to longer
term thinking and incomprehensible consequences [41]. According to this 
study [41], the most necessary functions on mobile phones are address book, 
diary, and an alarm clock for elderly users. 

With regard to the physical characteristics of the elderly, especially the 
ability to learn new technologies, an important point has been put forward. 
The standard interface design is not suitable for elderly people [42], and 
the new interface guidelines should be proposed for them [35]. Different 
researchers explore methods for elder users to interact with smart devices 
from different perspectives. Some experiments prioritize feedback from se
nior users to generate new products and services [43]. At the same time, one 
study also suggests that it is irresponsible to blindly reduce some functions 
of the elderly devices [44]. Because the existing functions cannot meet elder 
users' needs. Therefore, Muna Al-Razgan et al. proposed the consolidated 
guidelines and design recommendations for elderly users from three dimen
sions: Look & Feel, Functionality and Interaction. The interaction dimension 
presents the functions preferred by elder people and some guidelines needed 
to avoid them. 

Preferred Avoid 

l.Easy zoom in and out 4.Slide-out keyboard

2.Tabbing with audio confirmation
5.Overload the same object with two
gesture

3.Clear position 6.Auto lock Screen

Table 2.2: Touch-based mobile phone interface guidelines for elderly users in 
the interaction dimension, based on [35] 

In addition to reducing the burden of cognitive ability, the interaction 
design for the elderly also needs to consider the decline of their visual and 
tactile sensory experience. Bernard et al. suggested using 14-pt font size for 
the elderly according to their reading ability [45]. Appropriate font size and 
spacing can greatly enhance the user experience of elder users [46]. Besides, 
multi-sensory feedback makes it easier to increase the usability and effective
ness of elder users. Both auditory signals [47] and icon feedback design [48] 
help them to use the touch-screen devices more easily. Meanwhile, gesture 
and voice interactions beyond the scope of the screen are also good auxil
iary interaction methods for the elderly [47]. These more friendly interaction 
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designs play a supporting role for the elderly physically and psychologically. 

2.3 The psychological attributes of Chinese 

elderly people 

In addition to the aging of physiological functions, the elderly also face huge 
psychological changes after retirement. Because of different cultural effects 
and life backgrounds, these changes are also not the same in different elderly 
groups. Therefore, this part reviews the psychological attributes of Chinese 
retired elderly ( over 60 years old) and the relationship with meaningful user 
experience in HCI. According to the study on the Chinese population, China 
will become an aging society in 2050, where more than 30% of the population 
is expected to be age 60 or older [7]. The psychological health issue of the 
Chinese elderly is crucial since 85% of them have mental health issues and 
27% of them have significant anxiety and depression [8]. Another study [49] 
also shows the level of loneliness of the elderly in China increases year by year 
by adopting the method of cross-temporal meta-analysis. In this situation, 
smart devices, especially smartphones, provide an opportunity to help elderly 
people communicate with others in a relaxed and convenient way [50]. By 
smart phones, elderly users have more social opportunities, which could help 
them reduce loneliness and depression. 

It is necessary to trace the cause of loneliness if we want to solve the 
mental health issues of the Chinese elderly by designing interaction in HCI. 
Yan Zhimin et al. summarized two reasons for the inter-generational growth 
of the loneliness of the Chinese elderly at the cultural level [49]. One is the 
attenuation of primary-group contacts. With the continuous changes in the 
economic and social environment, great changes have taken place in the tra
ditional Chinese family structure. These changes led to a reduction in the 
size of Chinese households and less effective internal communication. The 
other reason is the contradiction between Western cultural intervention and 
traditional Chinese filial piety culture. The psychological needs of elder indi
viduals point more towards close relationships in Socio-emotional selectivity 
theory. But Chinese elderly tend to their children when they seek for close 
relationships under the influence of Confucian culture. When their children 
show less filial piety to the elderly, they will have a psychological gap, which 
leads to loneliness. 

Social factors are also an important influence in addition to cultural fac
tors. First, the process of high-speed industrialization has affected the way 
children express filial piety. One study stated that most children adopt eco-
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nomic filial piety and ignore the emotional needs of the elderly [51]. Secondly, 
the increased mobility of adult children leads to the situation of "Empty 
Nester" ( :2��.A). At the same time, some elderly people who moved 
to different cities with their children are called "Wandering Elderly" (ffl$€. 
�.A ). They are more prone to psychological problems such as loneliness 
in an unfamiliar environment where their social circle shrinks. Thirdly, with 
the changes in the attitudes towards marriage and family, there are more and 
more single elderly people. Besides, the elderly in China prefer to spend their 
lives in the family rather than in nursing homes. Therefore, these external 
factors have caused mental health issues for some elderly people. 

The level of depression and loneliness among the elderly in China is in
creasing year by year. Through the Meaning-Making model [31], we know 
that when personal experiences are contrary to their own plans or desires, 
people will choose to try to re-adjust their perception and pursuit of meaning. 
This kind of reflective thinking can help depressed groups reinterpret reality. 
This shows that after the elderly retire, they face great changes in work and 
life, and their original interpretation of reality needs to be re-adjusted to 
adapt to the new life. Therefore, new meaning making can help them adjust 
their perspectives. At the same time, the model also shows that the lack of 
meaning consistent with reality will lead to higher levels of mental health 
issues. When the personal experience of the elderly changes, they lack the 
appropriate pursuit of meaning. This incompatibility will lead to a negative 
impact on happiness. 

However, we cannot negatively treat the elderly because of these factors. 
After gradually adapting to retirement life, the needs of the elderly have 
the following six levels: health, cognition, aesthetics, belonging and love, 
social participation, self-realization, and social value [52]. The elderly in the 
new era is also full of curiosity about new technology, and they eager to 
make progress with social development. They are constantly learning new 
knowledge, for example, how to use smart devices and how to build a social 
network online, to understand and communicate with the world. The learning 
ability and motivation of the elderly are not worse than those of the young. 
At the same time, the social relations of the elderly have a lot of changes after 
retirement, which makes them actively seek other new social positions. For 
instance, square dance and elderly volunteer activities are the performance 
of the elderly in seeking to increase the degree of social participation. Elderly 
people have their unique pursuit of personal value realization. Especially for 
the elderly who have just retired, they hope not only to live independently 
but also to help others and realize their life value. 

In such social and cultural backgrounds, the Chinese government has also 
taken a series of measures to enable the elderly to get more social support. 
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Aesthetics � Cognition 

'!'\ 

Figure 2.4: Chinese elderly people's demand level analysis, based on [52] 

"Active aging" is an important project to provide a stage for the elderly 
to achieve their life value and social values by participating in social devel
opment [53]. In the background of "Active aging", some special cases are 
implemented. Among these, the "Silver Age" action organized senior clubs 
and associations to carry out volunteer activities for the elderly. This action 
uses the power of technological innovation to customize networked, personal
ized, and intelligent development strategies for elderly people. Enabling the 
elderly to realize their own life value is the ultimate goal of "Acting aging". 

In summary, under the influence of traditional culture and social develop
ment, Chinese senior citizens' level of loneliness and psychological problems 
are increasing every year. However, under the influence of social develop
ment, the elderly begin to actively learn new technological knowledge in 
order to enrich their life. The social range of the elderly in China has sud
denly shrunk after retirement, and the relationship with their children has 
also changed. Therefore, with the help of smart devices and networks, they 
can adapt to these changes in social activities faster. Under China's "Ac
tive aging" policy, the elderly have rich voluntary and learning activities to 
participate in. While the elderly actively participate in social activities, mo
bile devices support the elderly a faster and more convenient communication 
and lifestyle. Improving the user experience of the elderly on smart devices 
helps them to participate in society and solve their psychological problems. 
Nowadays, technology provides the elderly with more opportunities for self
realization and social realization. Therefore, improving the meaningfulness 
of human-computer interaction experience for the elderly is not only in terms 
of achieving communication and sharing functions but also in terms of mean
ingfulness itself. 
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2.4 Cases of seeking meaningfulness 
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Although the approach for exploring the meaningful UX of specific target 
groups in HCI has not been proposed, some research methods, especially 
interview methods, in different cases those explore meaningfulness can be 
studied for reference. As mentioned above, scholars in different areas have 
studied how to define and attach meaningfulness to products/services. These 
different exploration methods in different fields inspire the research of this 
thesis. 

For example, when exploring the effect of domestic symbols on the mean
ing of things and families [54], the author team interviewed 82 families in the 
target residential area. After scientifically sampling interviews, their research 
results included interviews with people of different generations and different 
social levels. For the processing of the empirical results, a standard set of 
typology methods were adopted. The relationships between humans and 
things in their families were discovered after data processing. In this case, 
the standardized interview process and notes were proposed. In another case, 
to find the core elements of designing for meaningfulness in service and prod
ucts [13], semi-structured interviews were also used. The author divided the 
research questions into four progressive stages and extended related inter
view questions. His interviewees were designers who intended to integrate 
meaning into product or service design. After the in-depth interview with 6 
interviewees, every sentence was attached to the concept. Finally, the most 
frequent patterns were discovered in the designing of meaning. 

Laddering theory was used in the interpretation of how consumers trans-
late products' attributes into meaningful associations to self [55]. Through a 
series of tailored interviews, the authors constructed the " Attributes-Consequences
Values" ladders. After that, the interview data were analyzed in the form of 
a Hierarchical Value Map (HVM). In the process of interviews, Means-End 
theory was followed, and some laddering methods were proposed to help to 
build connections between consumers' behaviors and their personal meanings. 
Among the laddering methods, some key techniques will be adopted in the 
semi-structured interview of this thesis, for instance, Preference-Consumption 
Differences theory in distinctions. These specific techniques will be explained 
in the research methods part. 

In summary, interviewing is a very common method of empirical research, 
in which semi-structured interview supports a chance to communicate with 
the interviewees more deeply. Different cases in the area of seeking meaning
fulness make up the methodology basis for the next research. As precedents, 
they provide for reference in how to interview by stages and how to filtrate 
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and analyze results. Among them, laddering methods are the main methods 
of the following research in this thesis. 

2.5 Summary 

In the above literature review, the attention and research on meaningful
ness in different fields were discussed and synthesized. As multi-disciplinary 
human-computer interaction, the study of meaningfulness also permeates 
from multiple fields into the thinking of interaction design. Meaningfulness 
is gradually attracting the attention of scholars and industry practitioners 
from the following perspectives: (a) Philosophy: Existentialism and Eudai
monia promote the human pursuit of meaning. The former advocates that 
the value of human existence lies in making their life authentic and mean
ingful, and the latter proposes that humans have needs for the pursuit of 
lasting meaning and non-obvious goals. (b) Positive psychology: Meaning 
is considered a necessity for human psychological needs. Starting from the 
self-actualization mentioned in Maslow's hierarchy of needs, a comprehensive 
discussion on meaning in life, meaning-making, and meaning maintenance is 
carried out in positive psychology. ( c) Design theory: Emotional connections 
and meaningful interactions are frequently proposed in product and service 
design. Establishing the relationship between humans and products helps 
to extend the product life cycle, so designers incorporate the meaningfulness 
of experience into product or service design. Both "Moments of meaning" 
and Slow Design propose the approaches to integrate personal emotion and 
memory into product design in order to make the product more personal 
and meaningful. Under the background of increasing emphasis on meaning
fulness, researchers in HCI have also begun to explore meaningful user expe
rience in the past decade. The framework [5] for the experience of meaning 
shows five components at the conceptual level in HCI: connectedness, pur
pose, coherence, resonance, and significance. Through analysis of numerous 
papers those mention or interpret meaningfulness, well-being, and reflection, 
these components support to evaluation and design of meaningful user expe
rience in general. These general components of this framework are also an 
important basis for the following research of this thesis. 

With the general framework and previous research on meaningfulness, 
the needs of more subdivided target groups need to be paid attention to. 
The aging population in the world continues to increase, and the physical 
and mental health issues surrounding the elderly are also being emphasized. 
Interaction designers have to consider meaningfulness as an important de
sign quality when considering the interaction style and user experience of 
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the elderly. The physical functions of the elderly decline inevitable, such 
as vision, tactile sensation, and ability to learn new technology. However, 
elderly people also have a strong desire to learn new a lifestyle with smart 
devices. The popularity of smart devices has also increased year by year, 
and mobile phones and smart bracelets have become indispensable personal 
belongings for the elderly. So, the demand for products designed for the char
acteristics of the elderly is gradually increasing. But the standard interface 
design is not suitable for the elderly due to their physical attributes. The 
interaction design preferred by the elderly has the following characteristics: 
(a) Assistant for independent living, (b) Simple interface and functions, and
( c) Comprehensive auxiliary tools. Because the elderly are more willing to
use some functions that help them complete their independent lives and so
cial needs, such as memory assistance functions. And they want to get rid
of redundant functions and overloaded interfaces, which make them spend
more time to learn. The multi-feedback system is also favored by the elderly
because different types of feedback such as sound and vibration help them
to understand the use process. In addition to physical characteristics, el
derly people from different cultural backgrounds have different psychological
characteristics and face different mental health issues. The previous research
shows the level of loneliness of the elderly in China is increasing year by
year. According to socio-emotional selectivity theory and the influence of
Confucianism culture, Chinese elderly people are used to searching for close
relationships down (their children) to relieve their psychological pressure.
However, the acceleration of the industrialization process has made children
higher independence and mobility. Therefore, the elderly have to live more
independently and pursue their own meaning in life. After gradually adapt
ing to retirement life, the needs of the elderly have the following six levels:
health, cognition, aesthetics, belonging and love, social participation, self
realization, and social value [52]. Because of changes in social relations, the
Chinese elderly are also actively seeking a sense of social value while they
pursue their self-realization.

Although numerous literature has comprehensively studied the concept 
and components of meaningfulness in previous research, they have remained 
at the general level in HCI. The framework for the experience of meaning 
provides a solid theoretical basis for meaningful UX research. But it is found 
that different target groups have their special needs for meaning through 
case analysis. The Chinese elderly people group is a huge group that has a 
unique cultural background and meaning pursuit. Research on meaningful 
UX design for such a target group is still a neglected area. At the same time, 
the literature review also summarized some methods for meaning analysis. 
Laddering theory presents the methodology for seeking associations between 
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users' understanding of the meaning and product attributes. This theory 

provides the methods for interviewing and analyzing data for the following 

research. Therefore, based on the analysis of the physical and psychological 

characteristics of the Chinese elderly, the research will explore their mean

ingfulness needs from the three levels of "Attributes-Consequences-Values" 

and build ladders. Finally, the design quality and components of meaningful 

UX for the target group will be analyzed and discussed on the basis of the 

five components in the general framework. 



Chapter 3 

Research design and methods 

3.1 Research Aims 

After a review of previous research and case studies, the research direction 

of this thesis is initially determined as a discussion of the components and 

design qualities of meaningful UX for the Chinese elderly. With regard to 

the components of meaningful UX, this part will focus on the mining of the 

meaning to Chinese elderly themselves which produced in the interaction 

process of using smart devices in daily life. In the design quality section, 

interaction designers focused on Chinese elderly users are the main objects 

of research, Through interviewing and researching on the motivation, design, 

deliver, and evaluation process of designing for the Chinese elderly, the con

sideration of meaningfulness in interaction design will be discovered. The 

research design of this chapter has the following two parts: 

1. Probes into the interpretation of meaningfulness in the interaction

process for Chinese elderly people. Through the in-depth semi-structured in

terviews with the Chinese elderly group, the first part is to understand their 

daily interaction experience with smart devices and some specific scenarios. 

Then, by communicating with them, sets of linkages between meaningfulness 

and interactive products are gradually explored. After understanding the 

requirements of attributes and importance sequence of interactive products 

for the elderly, further exploration of the reasons why these attributes are 

important to them are needed. Finally, their self-worth needs are discovered 

through the analysis of causes. In the process of building the "Attributes

Consequences-Values" ladders, we gradually approach the current state of 

their retirement life and understand their needs for self and social value. 

Based on these sets of linkages, the research will combine qualitative and 

quantitative research methods after the HVM matrix and data analysis re-

19 
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sults, in order to explore the components of meaningful UX for the Chinese 
elderly. 

2. Exploration of how interaction designers integrate meaning into in
teraction design for the Chinese elderly. The second part of the research 
is mainly aimed at the interaction designers' understanding and expression 
of meaningfulness when designing for the elderly. The interview process is 
similar to the elderly group, following the "Attributes-Consequences-Values" 
laddering method. In order to understand how the interaction designers take 
meaningfulness as one design quality into their own designs, communication 
will focus on their perceptions of the definition of meaning, design reasons, 
and the value of the elderly's life. 

with Interaction Designers 

Values Values 

t 1 
Consequences Consequences 

t 1 
Attributes Laddering Attributes 

Figure 3.1: Overview structure of research design 

3.2 Research Design 

In order to study the above research aims, this research mainly follows the 
Ladder Theory, which is used firstly to explore how consumers associate the 
product brands attributes to their own meaningfulness [55]. In this theory, 
the laddering methods are in-depth, one-to-one interview techniques those 
follow the Mean-End Theory [56]. In addition, it also includes a series of 
qualitative and quantitative methods, such as content analysis and implica
tion matrix, which will be introduced in the next chapter. In this section, 
the research design of semi-structured interviewing is mainly based on the 
following methods: 
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1. Eliciting Distinctions. The beginning of the laddering is to let the
interviewee point out the distinctions of different products according to their 
personal feelings. These mentioned distinctions can facilitate the questioning 
of "Why?". For example, the interviewee mentioned that he prefers the 
interactive interface of product A or A has more comprehensive functions, 
and then the interviewer can ask why he prefers or why "comprehensive 
functions" is important to him. At this stage, the interviewees' cognition 
of interactive product attributes is raised, which is the basis and key to 
the in-depth probes of the meaningfulness after. Two methods of extracting 
attributes are used here. One is Preference-Usage Differences, which requires 
the reason for the preference order provided by the interviewee before. The 
other is Differences by Occasion. This method is to provide interviewees with 
relevant context to ask about their choices in specific situations. Because 
some interactions or design thinking do not happen in general, they only are 
used in some specific situations. 

2. Selecting Key Distinctions to Ladder. When the interviewees propose
a lot of distinctions that exceed the expectation, the interviewer needs to 
select the key distinctions here to help the next discussion. At this stage, 
the criteria can be judges based on the interviewer's prior experience, or be 
ranked or selected by the interviewees. 

3. Reason Discussions. After the eliciting distinctions and the key dis
tinctions selecting, the interview enters the stage of meaning probe. At this 
stage, the interviewer asks the interviewees questions such as "why they dis
tinct or choose like that" to obtain their consequences for these attributes. 
Then the interview questions gradually approach the level of value. The 
key to the entire interview process is to always pay attention to interviewees 
themselves, not the attributes of any product. 

3.3 Data Collection 

The one-to-one semi-structured interview is the main data source for this 
study. As mentioned above, the interview adopts the laddering methods to 
explore the interviewees' perspectives on meaningful UX from the three levels 
of attributes, consequences, and values. The beginning of the interview is 
based on the interviewee's review and description of their experience, and 
different interview techniques are used in the following part according to 
unique cases in order to explore their pursuit of meaningfulness. So, the 
semi-structured interview is most suitable under such interview conditions. 
The brief interview framework is shown below, and the detailed interview 
form is in Appendix A. All interviews will be recorded (after the interviewees 
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sign the consent form), and all answers will be transcribed. 

Interview Stage 

Situation Evocation 

Eliciting Distinction: 

Brief Interview Questions 

- What were you using smart devices for just
now?

- What are the applications ( or functions) in
your smart devices?

Preference-Usage Differ- - Which applications are your favorite?

ences 

Consequences and Value 
Probe 

Eliciting Distinction: 
Differences by Occasions 

Consequences and Value 
Probe 

- Why favorite?

- When and where did you use these applica-
tions?

- How did you do without them?

- What would you like to do when completing
all tasks and having a rest?

- What would you like to do when contacting
your family and friends?

- What would you like to do when you are alone
outdoors?

- Why would you like to do so in above situa
tions?

Table 3.1: The brief framework of interview with Chinese elderly people 



3 RESEARCH DESIGN AND METHODS 23 

Interview Stages 

Situation Evocation 

Eliciting Distinction: 
Preference-Usage Differ
ences 

Consequences and Value 
Probe 

Eliciting Distinction: 
Differences by Occasions 

Consequences and Value 
Probe 

Brief Interview Questions 

- What was your latest design for the elderly?

- What is the biggest difference between your
design and similar design?

- Why this kind of difference is so important?

- How do you determine the needs of the elderly
for this?

- How do you translate this difference into your
design?

- What is the evaluation results?

- What do you think is the most important re
quirement for them to spend rest time?

- What do you think is the most important
requirement for them to contact family and
friends?

- What do you think is the most important re
quirement for them to live independently out
doors?

- Why do you think so in above situations?

Table 3.2: The brief framework of interview with interaction designers 

In the interview, some necessary techniques are needed in order to grad
ually explore the true feelings of interviewees. For example, at the beginning 
of the interview, creating a scenario helps to warm up the interview. Ask
ing the interviewee to introduce the situation and application ( or function) 
that he or she was using just now before the interview could is helpful for 
the interviewee to gradually enter the state and begin to think about the 
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user experience when using smart devices. Then in the interview process, 
especially when asking about the consequences and values, the interviewee 
often gets stuck and answers "I don't know." In this situation, it is necessary 
to help them think from another perspective. For example, encouraging the 
interviewee to consider the situation without the application or consider why 
his or her friend also like this application may support more inspiration to ex
press the inner pursuits. Similarly, the interviews with interaction designers 
can also use these techniques to discuss their thinking in the design process. 

3.4 Interviewees selection and description 

The interview has been divided into two groups to explore what Chinese 
elderly people's needs for meaningful UX are and how interaction designers 
think about meaningfulness. Each group (N =6) has been interviewed accord
ing to the corresponding interview questions. The selection of interviewees 
should follow two principles: 

a. For Chinese elderly interviewees: The proportion of interviewees' age,
gender, and job before retirement should be balanced. And the interviewees 
are accustomed to using smart devices in daily life. 

b. For interaction designers: The interviewees must have experience in
designing for the Chinese elderly users and intend to design at the level of 
meaning not just at the level of function. 

Elderly interviewees have been selected from different communities, inter
est groups, and other organizations in the Beijing-Tianjin-Hebei metropolitan 
region. Their age ranges from 60 to 78 years old, including young-old and old
old people. Fifty percent of them are Female and others are Male. Some of 
them are completely out of work, while others are still trying to do some jobs 
that are similar to what they did before retirement. And this interview also 
covers elderly interviewees of different social status, their occupations and 
hobbies are very different. Some elderly people were employed as a preschool 
teacher, senior engineer, factory worker, bank manager, and other occupa
tions before retirement. Some elderly people like to dance square dancing, 
engage in community volunteer service, write novels, and other hobbies. But 
they also have commonalities. They all would like to pursue new technologies 
and are willing to try different smart products. The interactive experiences 
and feedback they provided have a positive impact on this thesis. 

And the designer interviewees have been selected from different compa
nies and research institutes. If their design cases have been entered into the 
market or publicly published, the design images and introductions obtained 
from the websites have also served as references for the interviews. All the 



3 RESEARCH DESIGN AND METHODS 25 

interviewees have designed for the elderly in China, especially considering the 

design of human-computer interaction for elderly users. They are all engaged 

in the design industry, and their occupations include interaction designers, 

user experience designers, service designers, and so on. From community 

elderly canteen to elderly health monitoring product, from the mobile appli

cation that helps elderly people shop independently to VR device that helps 

elderly people recall history, some of the designs for elderly users mentioned 

in the interview contain many different directions. These designers also pay 

attention to the psychological needs and pursuit of meaningfulness of the 

elderly at the level of interaction design. 

3.5 Data analysis 

After in-depth semi-structured interviews with 12 interviewees, a lot of useful 

information was collected. As mentioned earlier, the interview started with 

the real life of the elderly and we discussed in detail in several scenarios. 

After in-depth communication with them, the meaningfulness from multi

dimensional content including life, communication, shopping, news, hobbies, 

and work has been well explored. At the same time, after discussing their de

sign projects with interaction designers, we also probed meaningfulness from 

the same scenarios. The content of the interviews with designers included 

elderly medical care, unconscious design guidance, elderly community, scene 

recall, etc. According to the Laddering Theory, I have conducted in-depth 

meaningfulness mining on the various interactive products mentioned by the 

twelve interviewees. 

After checking the completeness of the interview content, I recorded and 

copied the interview content with the consent of the interviewee. A total of 

195 paragraphs of interviews with elderly interviewees and 167 paragraphs of 

interaction designer content were transcribed. After completing the recording 

of all content, an important data analysis step is to use the Laddering Theory 

to convert qualitative existing interview records into quantitative data. 

The first step in the conversion from qualitative data to quantitative 

data is to extract a consistent set of summary codes from the interview 

content. The interviewees' response paragraphs need to correspond to each 

specific summary code. It should be noted that in the process of converting 

to a summary code, the "Attributes-Consequences-Values" criteria must be 

strictly followed. Take one of the responses of elderly interviewees as an 

example: 

Interviewer: What is your favorite interactive product? 
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Interviewee: Well, I think it is this mobile banking application. 
Interviewer: Why do you like it best? 

26 

Interviewee: Because now I can use this application to quickly realize 
the transfer function with one click, but before, I needed to go to the bank 
every time. 

Interviewer: Why do you think fast transfer is important? 
Interviewee: Because it can save a lot of time, there is no need to waste 

time on the road or waiting. In the past, every time I went to the bank, the 
bank had to set up an elderly window or special staff to help me. I didn't 
want to trouble them. 

Interviewer: Why don't you bother others? 
Interviewee: Because I want to complete these tasks independently. Be

cause I feel frustrated every time other people help me. I think I can complete 
daily life independently and with dignity just like when I was young. 

From this response, according to the " Attributes-Consequences-Values" crite
ria, such a set of keywords is extracted: quickly (A)-save time (C)-independently 
( C)-dignity (V). After comparing and reprocessing with other response para
graphs, this response can be summarized as a ladder as shown in Figure 
3.2. 

Self-esteem (dignity) 

i 
(V) 

Independent (C) 

i 
Save time (C) 

Efficiency (A) 

Figure 3.2: A-C-V ladder from one response 

As shown in the example, all the interview responses are refined and orga
nized one by one, and finally presented as summary content codes as shown 
in Table 3.3 and Table 3.4. It should be noted that because the interviews are 
divided into two groups, the interviewees and questionnaires are different, so 
the subsequent data analysis is divided into two groups. When summarizing 
these codes, it is important to keep consistency. At the same time, it should 
be noted that the selection of these summary codes cannot be too broad or 
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too detailed. If the code selection is too broad, then some of the important 
logical relationships will be ignored. If the code is too detailed, strong links 
will not be found. Because our ultimate goal in exploring these codes is to 
observe the relationship between interactive features and the elderly's pur
suit of meaningfulness, not the codes themselves. If each keyword is given a 
detailed code, then their frequency will be greatly reduced. These frequencies 
are an important basis for subsequent exploration of relationships. 

Values 
(20) Belongings and love
(21) Self-esteem
(22) Self-realization
(23) Aesthetic
(24) Social participant
(25) Social Value

Consequences 
(8) Learnability
( 9) Save time
(10) Hobby
( 11) Control and plan
(12) Health
(13) Work
(14) Fashion
(15) Cognition
(16) Communicate
(17) Independent
(18) Save/earn money
(19) Relax

Attributes 
(1) Easy to use
( 2) Efficiency
(3) Used to it
( 4) Portable
(5) Knowledge and information
(6) Safe
(7) Abundant functions

Table 3.3: Summary Content Codes for Interview with Chinese Elderly 
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Values 
(17) Belongings and love
(18) Self-esteem
(19) Self-realization
(20) Social participant

Consequences 
(7) Health
(8) Used to it
(9) Learnability
(10) Save time
( 11) Independent
(12) Communicate
(13) Cognition
(14) Hobby
(15) Control and plan
(16) Relax

Attributes 
(1) Easy to use
(2) Easy to accept
(3) Portable
( 4) Efficiency
(5) Safe
(6) Knowledge and information
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Table 3.4: Summary Content Codes for Interview with Interaction Designers 

When these summary content codes are determined, the interviewees' A
C-V ladders are also determined. From the 195 paragraphs of the elderly 
interviewees and the 167 paragraphs of the designer interviews, 65 ladders 
for the elderly and 34 ladders for the designers were identified respectively. 
Because some paragraphs are repeating the same product or describing the 
same scene, these paragraphs need to be summarized as one ladder. At the 
same time, if the same product is mentioned with different attributes and 
causes different consequences and values, then it should be defined as different 
ladders. Besides, as shown in Table 3.3 and Table 3.4, each summary content 
code is assigned a number. Therefore, a raw data matrix can be created. The 
row represents each different ladder, the first column is the ladder number, 
and the right columns represent the code elements of each ladder. (For 
detailed data, please refer to the original data matrix in Appendix B.) 

From the transcription of the interview content to the creation of the sum
mary content code and matrix, it represents the completion of the conversion 
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from qualitative information to quantitative data. Subsequent research will 

be carried out based on these quantitative data. 

3.6 Research Procedure 

There are three stages in the whole research process. The first stage includes 

a literature review, identification of research questions, design of interview 

subjects, and interview questionnaires. The second stage is to conduct in

terviews, organize and transcribe the interview content, use ladder theory 

to extract and summarize content codes, and build ladders to complete the 

transformation from qualitative interview information to quantitative data. 

The third stage focuses on data processing, including building Summary im

plication Matrix and Hierarchical Value Map, a comparative summary of the 

two sets of results, and the conclusion. The next chapter will start the third 

step. 



Chapter 4 

Findings 

The data in the previous chapter has been simply processed, and all the qual
itative information of the interview content has been converted into quanti
tative data. In this chapter, the relationships between data are focused on. 
After the construction of the implicit matrix, Hierarchical Value Map for the 
two interview groups is constructed. In the implication matrix and HVM dia
grams, some relationships between interactive attributes and meaningfulness 
are presented. 

4.1 The Implication Matrix 

In the data analysis part, for two different interviewees groups, two matrices 
representing ladders have been drawn. (See Appendix B for details.) These 
original data show each A-C-V ladder expressed by the interviewees and the 
summary content codes to which they belong. The following focus is on the 
relationship between these codes, or these feature keywords. At this time, 
a new matrix needs to be designed-the implication matrix. The implication 
matrix represents the frequency of the communication between each code, 
which is convenient for the subsequent drawing of HVM. 

The code in each ladder has direct links and indirect links. If we take the 
ladder mentioned in the above article as an example: efficiency (A)-saving 
time (B)-independence (C)-self-esteem (D), where A-B, B-C, and C-D are 
three direct links. And A-C, A-D, B-D are three indirect links. The direct 
link in the interviewee's ladder is very important and can help us determine 
some strong relationships between codes. There is a direct causal relationship 
between those codes. But these indirect links are also needed because there 
are a lot of different paths between the two codes. If we only consider direct 
links and ignore indirect links, these large numbers of different paths are 

30 
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ignored because the frequency is not high enough, which leads to the neglect 
of important relationships between the two codes. Therefore, both direct 
links and indirect links are very important data in the aggregation graph 
that determines the code relationships later. 

In the implication matrix, the number of rows and the number of columns 
both represent the total number of summary content codes. For example, 
for Chinese elderly interviewees, there are 25 codes, so the implicit matrix 
should be a square matrix with 25 rows and 25 columns. But seven of the 
codes are "Attributes", and they have very few correspondences. For the 
convenience of viewing, the matrix is expressed as 25 rows and 18 columns. 
The corresponding numbers in the matrix indicate the frequency of direct 
and indirect links between the two codes. The number on the left of the 
decimal point represents the number of direct links, and the number on the 
right represents the number of indirect links. For example, in Figure 4.1, 
there are two direct links and four indirect links from easy to use ( 1) to 
independent (17). This means that in the interview content, there are two 
ladders mention directly that "easy to use" of interactive products because 
they can help them to be "independent". Interviewees mentioned four times 
that there are other reasons from "ease to use" to "independent". 

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 Easy to use 4.00 2.00 2.02 3.00 2.00 5.00 .01 4.00 2.04 3.02 .09 .OS .08 .01 .03 .02 

2 Efficiency 3.00 2.00 .02 1.00 .03 .02 .01 

3 Used toit 1.00 2.00 1.00 .01 .01 

4 Portable 4.00 2.00 1.00 .02 .03 .02 

5 Knowledge & information 1.00 2.00 1.00 1.00 1.00 5.00 4.00 2.00 3.03 .01 .02 .03 .06 

6 Safe 1.00 .01 

7 Abundant function 1.00 .01 

8 Learoability 2.00 1.00 2.01 .01 

9 Save time 2.00 3.01 2.01 3.00 

lOHobby 1.00 4.00 1.00 1.00 

11 Control and plan 3.00 .01 .02 

12 Health 2.00 1.00 

13 Work 2.00 .01 2.00 1.00 1.01 

14 Fashion 1.00 

15 Cognition 2.00 3.00 

16Communicate 1.00 4.00 1.00 5.00 

17 Independent 1.00 5.00 4.00 1.00 

18 Save/earn money 5.00 1.00 2.00 1.00 

19Relax 1.00 1.00 

20 Belongings and love 

21 Self-esteem 

22 Self-realization 

23 Aesthetic 

24 Social participant 

25 Social Value 

Figure 4.1: The implication matrix of Chinese elderly interviewees 
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7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 Easy to use 3.00 1.00 3.01 2.02 2.00 .02 2.01 .02 .04 .03 .06 

2 Easy to accept 5.00 3.02 .03 .01 .01 .03 .01 .03 .01 

3 Portable 1.00 1.00 .02 1.00 1.00 .03 

4 Efficiency .01 2.01 .03 

5 Safe 1.00 1.00 .02 

6 Knowledge & information .01 1.00 .01 

7 Health 1.00 2.00 1.01 1.02 .01 .01 

8 Used to it 3.00 1.01 .01 1.01 1.00 

9 Learnability 3.00 .01 2.01 2.00 .01 1.00 1.03 1.00 1.02 .01 

10 Save time 1.00 2.00 .02 1.02 

11 Independent 1.00 3.01 3.00 

12 Communicate 1.00 9.00 1.00 

13 Cognition 1.00 2.00 1.00 

14Hobby 1.00 4.00 

15 Control and plan 1.00 

16Relax .01 .01 

17 Belongings and love 

18 Self-esteem 

19 Self-realization 

20 Social participant 

Figure 4.2: The implication matrix of interaction designer interviewees 

4.2 Hierarchical Value Map of the interview 

with Chinese elderly 

The implication matrix shows the number of direct and indirect links between 

each summary content code. The hierarchical value map helps us reveal the 

relationship between different codes. HVM is a relational graph reconstructed 

from the data in the implication matrix, so some codes with a large number 

of links in the implication matrix will be connected by direct or indirect 

links. If there is an A-B-C-D chain in HVM, it means that the data shows 

that their relationship is relatively close, and it does not mean that there is 

such a response ladder in the real interview. 

There are a large number of relationships in the implication matrix that 

are mentioned only once or not by the interviewer, so it is very important to 

find a critical value to construct HVM. After trying different boundaries from 

2 to 5, it is found that when the boundary value is 3, HVM covers the most 

extensive and strongest link code relationships. One-third of the data value 

is covered. This means that in the implication matrix, all data with direct 

and indirect links greater than or equal to 3 will appear in the construction 
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of HVM. In the process of building HVM, we need to pay attention to the 
critical value at any time, starting from the left side of the first line. For 
example, in the implication matrix for elderly interviewees, the first code 
Easy to use(l) corresponds to the value of Learnability(8) as 4.00, and the 
first strong direct relationship appears. Then move to the eighth line to 
find the relationship of learnability, we find that self-esteem (21) has two 
direct relationships and one indirect relationship with it. Therefore the first 
chain constitutes: Easy to use(l)-Learnability(8)-self-esteem(21). Next, look 
for other relational data that exceed the boundary value to complete the 
construction of HVM. 

21 Self-esteem 

Complete tasks as 
young people 

17 Independent 

I 
8 Learnability 

1 Easy to use 

22 Self-realization 

Sense of success 
• Work 

24 Social participant 

Volunteer 

5 Knowledge and information 2 Efficiency 4 Portable 

Figure 4.3: Hierarchical Value Map of interview with Chinese elderly 

From HVM, we can see all the strong relationship chains after filtering. 
All the chains from "attributes" to "values" in the figure are worthy of follow
up discussion. Four codes "easy to use", "knowledge and information", "effi
ciency" and "portable" are retained in the original seven "attributes" codes. 
This proves that the four codes have some strong enough relationships to 
connect to the corresponding "values". At the same time, among the origi
nal six "values", "belongings and love", "self-esteem", "self-realization" and 
"social participant" are retained. Among them, there are different chains 
from "easy to use" to four different "values" . This means that in interviews 
with the elderly, most of the interview results show that the reason why 
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the elderly like to use smart products is the "easy to use" in the interac

tion, which is more similar to the "effectiveness" and "satisfaction" in the 

usability attribute. ". In the original content of the interview, some typical 

expressions in this part are "because this app allows me to easily accomplish 

what I want to do." and "because this app makes me happy to use.". After 

further questioning on "easy to use", many different reasons were obtained. 

For example, interviewees believe that a certain music conversion application 

can be learned quickly, or a certain map application can make the elderly 

feel that they can control the entire itinerary without additional worry, so 

they can simply complete the task. There is also a novel reading app that 

suits the interests of the elderly, so they feel satisfied. The reasons like these 

are why they feel those applications have "effective" and "satisfaction" at

tributes. For "knowledge and information", many older people answered like 

"I like this product because it can provide me with the information I want 

to read, such as news or some articles I like." and "I use it often This prod

uct is because its content allows me to learn valuable knowledge. I want to 

continue to understand the world and myself." Therefore, some elderly peo

ple choose products to pay more attention to the content information they 

provide. From the perspective of user experience design, we cannot deny 

that the content of some products is an important basis for retaining user 

stickiness. Finally, "efficiency" and "portable" are also mentioned by many 

elderly people. As shown in the figure, "saving time" is the reason for these 

two attribute codes. For example, some interviewees mentioned "I chose to 

use this application because I can contact my family quickly." and "This 

banking application can be used anywhere, and I can save time when going 

out to the bank." The above attribute codes are used by the elderly. Human 

users mention more frequently, which is also a few important factors that 

the elderly consider first when choosing an interactive product. There are 

also some other factors mentioned in the table, such as "safe" and "abun

dant functions" and so on. Here we only focus on these attributes that are 

frequently mentioned and have a strong relationship with other codes. 

Besides, different "consequences" also lead to different "values". In HVM, 

four "values" are mentioned as having strong relationships. "Belongings and 

love", "self-esteem", "self-realization" and "social-participant" are the final 

results presented. For example, some elderly people mentioned "I want to 

complete life affairs independently because I don't want to be treated spe

cially." or "I want to learn smart products to adapt to modern life like young 

people.". These "values" are extended to the elderly who want to live with 

dignity, and self-esteem is their ultimate psychological need. Besides, some 

elderly people like to use different interactive products for hobbies or work, 

to gain a sense of success through a more meaningful elderly life, and to 
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gain self-realization. "Belongings and love" is mentioned by every elderly 

interviewee. Connecting with family and friends is an important part of 

their emotional needs, especially when they need to communicate. Finally, 

social participation is also a point mentioned by every interviewee. They 

choose different interactive products to understand various news happening 

in the world, or participate in social affairs through voluntary service activi

ties. In addition to the above four important "value" codes, there are some 

answers related to the needs of the elderly for aesthetic and social value. Al

though these answers do not present a strong chain, these two points are also 

meaningful needs of the elderly that are worth considering by our interaction 

designers. 

After we understand HVM as a whole, we need to interpret some of the 

more closely related chains in detail below. After calculating the direct and 

indirect relationship of each chain, five more typical chains are selected. For 

each final "value" code, we select a relatively strong chain. At the same time, 

chains with a larger total number of direct and indirect relationships are also 

specifically proposed, as shown in Table 4.1. 

Part A "Easy to use" to "Self-esteem" chain 

1 11 17 21 Sum 

1 0.00 3.00 2.04 0.05 5.09 

11 0.00 0.00 3.00 0.01 3.01 

17 0.00 0.00 0.00 5.00 5.00 

Sum 13.10 

Part B "Easy to use" to "Self-realization" chain 

1 11 17 22 Sum 

1 0.00 3.00 2.04 0.08 5.12 

11 0.00 0.00 3.00 0.02 3.02 

17 0.00 0.00 0.00 4.00 4.00 

Sum 12.14 

Part C "Easy to use" to "Belongings and love" chain 

1 18 20 Sum 

1 0.00 3.02 0.09 3.11 

18 0.00 0.00 5.00 5.00 

Sum 8.11 

Part D "Knowledge and information" to "Social participant" chain 

5 16 24 Sum 

5 0.00 4.00 0.06 4.06 

16 0.00 0.00 5.00 5.00 

Sum 9.06 
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Part E "Efficiency" to Self-realization" chain 
2 9 22 Sum 

2 0.00 3.00 0.08 3.08 

9 0.00 0.00 3.00 3.00 

Sum 6.08 

Table 4.1: Partitions of chains by relations ( with Chinese elderly) 

To make it easier to check, a few typical chains are proposed and the 
table is remade. Part A of the table shows the number of direct and indirect 
connections in the chain from "easy to use" to "self-esteem". In the end, in all 
the responses, there are 13 direct relationships and 10 indirect relationships 
that can range from "easy to use" to "self-esteem". This proves that the 
relationship between these two codes is relatively stable and strong. The 
number of direct links is more than the number of indirect links, and this 
chain has a more direct relationship. 

Part B of the table shows the number of direct and indirect links in the 
chain from "easy to use" to "self-realization". Here we see that there are 12 
direct connections and 14 indirect connections between the two, which means 
that the indirect strength of the chain is stronger than the direct link. 

Part C of the table shows the details of the chain from "easy to use" 
to "belongings and love" . There are 8 direct links and 11 indirect links be
tween them. The relationship is relatively stable, but there are more indirect 
relationships than direct relationships. 

Part D of the table shows the chain from "Knowledge and information" 
to "social participant". They have 9 direct links and 6 indirect links. The 
number of direct links is greater than that of indirect links, indicating that 
some responses connect their two codes and are more direct. 

Part E in the table shows the data from "efficiency" to "self-realization". 
There are 6 direct links and 8 indirect links between them. This shows that 
many responses believe that the interactive feature of "efficiency" is very 
important to obtain "self-realization" in the end. But the number of indirect 
links is greater than the number of direct links. 

4.3 Hierarchical Value Map of the interview 

with interaction designers 

For the interview data of the interaction designers, the process of construct
ing HVM is the same as the above method. After trying different boundaries, 
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it is found that when the boundary value is 3, HVM covers the most exten

sive and strongest link code relationships. One-third of the data value is 

covered. Therefore, the boundary value of 3 is still used to construct HVM 

for interaction designers' interview data. 

17 Belongings and love 

• Friendship 

• Family 

18 Self-esteem 19 Self-realization 
• No special treat Sense of success 
• No need of others' help , Work 

10 Save time 
12 Communicate 

7 Health 11 Independent 14 Hobby 9 Learnability 

1 Easy to use 

8 Used to it 

2 Easy to accept 4 Efficiency 

Figure 4.4: Hierarchical Value Map of interview with interaction designers 

In the HVM for interaction designers, each chain also represents a strong 

relationship between the codes in the implicit matrix. In this HVM, we can 

see that three "attributes" at the bottom have been filtered out. This proves 

that the interaction needs of the elderly are considered by the designers in 

different scenarios and different projects are "easy to use", "easy to accept" 

and "efficiency". The "easy to use" here also corresponds to the elderly The 

results of the data are similar, representing the effectiveness and satisfaction 

in usability. Some designers suggest that they consider more "unconscious 

design" when designing interactions for elderly users. They want older users 

to reduce the learning process and use smart products most simply. Simplify

ing functions, or considering the accessibility of products, is a solution often 

mentioned by interaction designers. From the perspective of an interaction 



4 FINDINGS 38 

designer, the reasons for "easy to use" are "independent", "learnability", 

"health" and "hobby". Interviewees hope that elderly users can achieve in

dependent living or guarantee through interactive products Their health and 

development of their hobbies. At the same time, if the interaction design of 

the product is simple enough, it will be easy for elderly users to learn. Be

sides, most interviewees also mentioned "easy to accept" because they think 

that many elderly people are unwilling to accept new methods and prod

ucts. So when doing interaction design, if a product can make the elderly 

feel familiar with it, then they are likely to start trying. And "efficiency" 

is also a code that has been mentioned more frequently. From HVM, we 

can see that interviewees usually combine it with "communicate". This is 

because the interviewee believes that elderly users need to contact family or 

friends immediately. Besides, some responses mentioned "portable", "safe" 

and "knowledge and information", but the number of mentions and other 

code links is not strong, so they are not shown in the figure. 

At the "value" level, "belongings and love", "self-esteem" and "self

realization" are displayed in HVM because they have a strong relationship 

with other codes. Similar to the responses of elderly interviewees, the in

teraction designer interviewees also mentioned "belongings and love" . They 

also believe that maintaining contact with friends and family is a very im

portant psychological need. "Self-esteem" is also a more important "value" 

code considered by the designer. Designers believe that elderly users want to 

complete some tasks in their lives independently because they do not want 

to be treated specially, or they do not want special help from others. Also, 

the interviewee mentioned that elderly users have their careers and hobbies 

because they want to seek a sense of success from work or things they love, to 

obtain "self-realization". In addition to these codes, some interviewees also 

mentioned that "social participant" is also a very important psychological 

requirement for elderly users, but it cannot appear in HVM because of few 

links with other codes. 

As in the previous part, after understanding the overall code relationships 

of HVM, we then select five typical chains for interpretation. For each final 

"value" code, we choose a relatively strong chain. At the same time, a chain 

with a larger total number of direct and indirect relations is also proposed, 

as shown in Table 4.2. 

Part A "Easy to use" to "Self-esteem" chain 

1 11 18 Sum 

1 0.00 2.02 0.03 2.05 

11 0.00 0.00 3.01 3.01 

Sum 5.06 
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Part B "Easy to use" to "Belongings and love" chain 
1 9 12 17 Sum 

1 0.00 3.01 2.00 0.04 5.05 
9 0.00 0.00 2.01 1.03 3.04 
12 0.00 0.00 0.00 9.00 9.00 
Sum 17.08 
Part C "Easy to accept" to "Self-realization" chain 

2 8 9 10 19 Sum 
2 0.00 5.00 3.02 0.03 0.03 8.08 
8 0.00 0.00 3.00 0.00 1.01 4.01 
9 0.00 0.00 0.00 3.00 1.02 4.02 
10 0.00 0.00 0.00 0.00 1.02 1.02 
Sum 17.13 
Part D "Easy to accept" to "Belongings and love" chain 

2 8 9 12 17 Sum 
2 0.00 5.00 3.02 0.01 0.03 8.06 
8 0.00 0.00 3.00 0.00 1.01 4.01 
9 0.00 0.00 0.00 2.01 1.03 3.04 
12 0.00 0.00 0.00 0.00 9.00 9.00 
Sum 24.11 
Part E "Efficiency" to "Belongings and love" chain 

4 12 17 Sum 
4 0.00 2.01 0.03 2.04 
12 0.00 0.00 9.00 9.00 
Sum 11.04 

Table 4.2: Partitions of chains by relations (with interaction designers) 

Part A of the table shows the data of the chain from "easy to use" to 
"self-esteem". In this chain, there are 5 direct links and 6 indirect links, 
which means that the two codes have a relatively stable relationship. And 
for "self-esteem" code, "easy to use" is the "attributes" level code that has 
the strongest relationship with it. 

Part B of the table shows the chain from "easy to use" to "belongings 
and love". The two codes have 17 direct links and 8 indirect links. This 
proves that there is a strong direct relationship between the two codes and 
the relationship is relatively stable. 

Part C of the table shows the chain between "easy to accept" and "self
realization". They have 17 direct links and 13 indirect links. Like Part B, 
these two codes also have a strong direct relationship, and the relationship 
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is relatively stable. They also have more indirect relationships. 

Part D in the table shows the chain from "easy to accept" to "belongings 

and love". These two codes have relatively the most links, they have 24 direct 

links and 11 indirect links. This proves that there is a strong connection 

between them. 

Part E in the table shows the chain from "efficiency" to "belongings and 

love" . There are 11 direct links and 4 indirect links between them. This 

proves that the direct relationship between the two codes is relatively strong. 

4.4 Comparison of results between Chinese 

elderly and interaction designers 

We have learned from the implication matrix and HVM about the under

standings and relationships between Chinese elderly and interaction design

ers on different levels of codes. In this section, two different content analysis 

results will be discussed. 

It can be seen from the summary content code that the responses of 

the Chinese elderly interviewees can be summarized as 7 "attributes" codes, 

12 "consequences" codes, and 6 "values" codes. In the "attributes" code, 

"easy to use", "efficiency", "portable" and "knowledge and information" are 

mentioned more often. The other three codes are also mentioned in some 

responses, but they do not have a strong direct, or indirect relationship with 

other codes. The questionnaire starts from the life of the elderly, and through 

certain interview techniques, the interviewer and the elderly discuss the most 

familiar interactive products or favorite interactive products in their lives. 

And also from three specific scenarios to understand the needs of the elderly 

for daily smart products and different applications. After summarizing some 

important basic needs raised by the interviewee, the interviewer will further 

explore the reasons behind the interaction needs. Then the interview entered 

the "consequences" code layer. The interviewees started from different life 

scenarios and described the life needs behind different interaction needs to 

the interviewer. Among the 12 codes summarized, "learnability", "control 

and plan", "independent", "hobby", "money", "communicate", "cognition" 

and "save time" are mentioned more frequently . It can also be seen in the 

implication matrix that these codes have more direct or indirect connections 

with other codes. This represents that behind the interaction needs of some 

applications of the elderly, there are different real-life needs. Further discus

sion brought the interview content into the "values" level. The code at this 

level is reduced because different life needs can often be summarized into 
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some specific ultimate psychological needs. This level also more reflects the 
needs of the interviewee at the "meaningfulness" level. When defining differ
ent codes of "values", the analysis of the level of needs of the Chinese elderly 
[52] is taken into consideration and used as a reference. All the different "con
sequences" level requirements can be summarized as "belongings and love" ,
"self-esteem", "self-realization", "aesthetic", "social participant" and "social
value" these six codes. Among them, "belongings and love", "self-esteem",
"self-realization" and "social participant" are mentioned more frequently and
have more direct or indirect connections with other codes. But we cannot ig
nore the demand for "aesthetic" and "social value". Because these six codes
all reflect the interviewee's pursuit of "meaningfulness", the six requirements
are worthy of attention by interaction designers. The "aesthetic" and "social
value" mentioned by minority groups also represent some undiscovered op
portunities for interaction. This is the summary content code and the overall
situation of the implicit matrix of the interview content of the elderly.

The content of the corresponding interaction designer interviews is sum
marized into 6 "attributes" codes, 10 "consequences" codes, and 4 "values" 
codes. The interview started with real design cases and gradually explored 
interaction designers' understanding of the psychological needs of Chinese 
elderly users. At the same time, discussions were conducted from three iden
tical real scenes. Finally, these content codes and implication matrix are 
summarized. Among the 6 "attributes" codes, "easy to use", "easy to ac
cept" and "efficiency" are mentioned more frequently, and they also have 
more direct or indirect connections with other codes. Similar to the results 
of the elderly interviews, the designers also mentioned "easy to use" and 
"efficiency", among which "easy to use" can be understood as effectiveness 
and satisfaction in usability. The difference from the results of the elderly is 
that designers are more worried about whether the interactive products we 
design will be accepted by elderly users. "Easy to accept" is a point that 
every interviewee considers. Looking at interaction requirements from the 
perspective of designers, they will worry that some elderly people will re
ject smart products, so they will consider some unconscious designs to make 
users more acceptable. Besides, the results show that "portable", "safe" and 
"knowledge and information" have also been mentioned by some designers, 
proving that in these interaction requirements, the designer's understand
ing and the needs of elderly users still match. Concerning the two needs 
of "portable" and "knowledge and information", the elderly are mentioned 
more frequently by interviewers, but the designer has not paid too much at
tention. At the "consequences" level, the designers also proposed 10 codes, 
which are the requirements in some real-life scenarios behind the interaction 
requirements they think. For example, "health", "learnability", "communi-
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cate", etc., are similar to the results of interviews with senior citizens. It is 

worth noting that the pursuit of fashion and aesthetic needs mentioned by 

the elderly is not considered by the interaction designer. Designers pay more 

attention to the function and story of the product while ignoring the pur

suit of beauty by elderly users. At the "values" level, designers put forward 

four requirements. The four needs of "belongings and love", "self-esteem", 

"self-realization" and "social participant" all match those mentioned by the 

elderly. In addition to the above-mentioned pursuit of aesthetics, designers 

have not considered the pursuit of "social value". For example, some elderly 

people suggest that they still want to work or do some voluntary services 

after retirement, to realize their social value. Although these points do not 

have a strong relationship with other codes, they can also reflect the pursuit 

of different "meaningfulness" by the elderly. At these points, the designers 

did not consider the pursuit of elderly users. 

The HVM drawn by the interview results of the two different groups is also 

different. HVM focuses more on the relationship between different codes, and 

only codes with strong direct or indirect relationships can be displayed in the 

figure. Therefore, we can see that the HVM of the elderly in China has four 

bottoms "attributes" and four top "values". Some of these "attributes" have 

different "consequences" links, and some have only one link. Some chains are 

relatively short, which proves that their direct relationship is strong. Judg

ing from the ladder of interview content, they are often mentioned in turn. 

Some chains are relatively long, such as "easy to use"-" control and plan" -

"independent"-" self-esteem" with four code elements. This proves that some 

codes have a strong indirect relationship, while the direct relationship is not 

very strong. Therefore, the interviewee's pursuit of meaningfulness reflected 

by these "value"-level codes is often more difficult to detect. These chains 

also help us to better understand the reasons behind the needs of the Chinese 

elderly for different interactions and the pursuit of meaningfulness. Similar 

to the HVM of the elderly interviewees, in the HVM of the interview con

tent of the interaction designer, the underlying code of "attributes" "easy to 

use" is also connected with different "consequences" codes. And there are 

some links such as "learnability" and "independent" that are the same as 

the interview results of the Chinese elderly. However, in the results of the 

interaction designer, only three low-level "attributes" codes are retained, and 

only three top-level "values" codes are retained. In contrast, the HVM of the 

interaction designer is simpler than the HVM of the Chinese elderly. This 

also shows the difference in the interview results. The elderly have a variety 

of different lives and different psychological pursuits. The interview results 

of designers often pay more attention to the functionality and guidance of 

interactive products. But in the end, the analysis of the psychological needs 
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of the elderly is still similar, and some of the more important final pursuits 

of meaningfulness have also been mentioned. For example, in "belongings 

and love", two groups of different interviewees mentioned that family and 

friends are very important sources of belonging. In "self-esteem" , the two 

groups also mentioned, "do not want to be treated specially". The designer 

interviewees are more inclined to help the elderly live independently, and 

the elderly interviewees are more psychologically like young people. Com

plete tasks like people. In "self-realization", the results of the two groups 

are similar. Both mentioned that the elderly also have the willingness to 

work and the pursuit of success. The difference is that "social participant" 

is not shown in the HVM of the interaction designer. Although some inter

viewees mentioned this, it is not strongly related to other code strokes. For 

elderly interviewees, "social participant" is also a very important pursuit of 

meaningfulness. Almost all interviewees mentioned that they pay attention 

to domestic and foreign news and want to learn about hot social events. 

Or some interviewees mentioned how to increase their social participation 

through voluntary service. Therefore, for elderly users, social participation 

is a very important spiritual pursuit. Designers can think of this level, but 

they lack the interactive design points that connect with this level in the 

actual design. 

In sections 4.2 and 4.3, based on the HVM interviews with two different 

groups, five relatively strong chains were extracted from them. The extracted 

chain can also reflect some similarities and differences between the two in

terviews. First of all, in the two interviews, there is a chain from "easy to 

use" to "self-esteem", and from the relationship of the code of "self-esteem", 

"easy to use" has the strongest relationship with it. But in the results of 

the elderly interviewees, the number of direct and indirect links are more 

than the results of the interaction designer. This also shows that the elderly 

interviewees mentioned "self-esteem" more times. Second, the "easy to use" 

to "belongings and love" chain appears in both two groups. However, the 

direct relationship in the data of the interaction designer group is signifi

cantly greater than the data of the elderly group. This shows that there 

is a more direct relationship in the results of the interaction designer's in

terview. When interaction designers consider usability, they also consider 

the sense of belonging of the elderly. Third, in both sets of interview data, 

there is a chain of "self-realization" as the ultimate pursuit. For the elderly 

respondents, there is a chain from "easy to use" to "self-realization" and 

a chain from "efficiency" to "self-realization". Among them, "easy to use" 

has more direct and indirect relationships. For designer interviewees, there 

is a chain from "easy to accept" to "self-realization", and there are rela

tively more direct and indirect relationships in this chain. This means that 
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the elderly believe that simple or efficient applications can make them feel 

successful and realize their personal value. But the designers believe that in

teractive products can only gradually help the elderly realize their personal 

value after they are easily accepted by elderly users. Fourth, both sets of 

results have a chain with "efficiency" as the bottom. The data of the elderly 

group is expressed as "efficiency" to "self-realization", while the data of the 

designer group is expressed as "efficiency" to "belongings and love". Here 

we can see the difference. The elderly's need for efficiency in interaction is 

basically to realize personal value. For example, they mentioned in the inter

view that "this application is very efficient, can be learned and used quickly, 

and gives me a sense of success." It reflects their need for self-realization. 

The designer's interview content shows that when the interaction designer 

considers efficiency, it is for the elderly users to communicate faster. The 

efficiency design is limited to the level of communication and a sense of be

longing. This is the difference between the two interview groups. Finally, 

the two groups of interview content have their unique chains. They are the 

chain from "knowledge and information" to "social-participant" shown by 

the seniors' group, and from "easy to accept" to "belongings and" shown by 

the designer group. love" chain. This is due to the differences between the 

two interview groups when they summarize the content code and implication 

matrix. Older users will learn knowledge and information and use certain 

applications to ultimately increase social participation. The designer consid

ers that in the early stage of interactive products, it is easy for elderly users 

to accept it to finally realize some psychological needs related to belonging. 



Chapter 5 

Discussion and conclusion 

After discussing the findings of the previous chapter, this chapter summa

rizes and reviews the entire research process. After the understanding of the 

literature review, the design of the entire interview, the qualitative and quan

titative analysis of the interview content, some conclusions corresponding to 

the research questions are summarized. And the limitations of the research 

and prospects are also proposed. 

5.1 Components and qualities of meaningful 

user experience for Chinese elderly peo

ple 

For the research results of the elderly in China, the research started with 

the familiar interactive products in life and set three specific life scenarios. 

Through discussions with the elderly, we gradually understood and sum

marized their use needs and the real psychological needs behind. Through 

Laddering Theory, the pursuit of meaningfulness behind products with high

standard user experience that senior citizens believe is interpreted. From 

the responses of all the interviewers, we can see that a total of 6 highest

level codes have been summarized. The six codes of "belongings and love", 

"self-esteem", "self-realization", "aesthetic", "social participant" and "social 

value" represent the needs of the interviewed seniors at the meaningfulness 

level. Among them, "belongings and love" are mentioned most frequently, 

which is also related to the concept of family and community of the Chinese 

elderly in the literature review. They are more willing to seek psychological 

comfort and communication from their children, so their sense of belonging 

and love comes more from the family. "Self-esteem" is also mentioned rel-
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atively frequently. For the Chinese elderly, self-esteem is more manifested 

in independent living and not being treated specially. "Self-realization" is 

mentioned in two aspects: a sense of success and work. Some elderly people 

still want to work when they are still healthy, and the sense of success gained 

in the user experience process can enable them to achieve personal value. 

"Social participant" has also been mentioned by every interviewee. This is 

reflected in their attention to international and domestic news, and their de

sire to participate in social activities and communicate with other people in 

society. Also, there are "aesthetic" and "social value", both of which were 

mentioned by a small number of interviewees, but did not form strong links 

with other interactive attributes. This shows that a small part of the needs 

of the Chinese elderly is aesthetic and social value realization. Or look at 

it from another angle, the existing interactive products, and user experience 

are not enough to match these two needs of the elderly. These two aspects 

are also an indispensable part of meaningful user experience design in the 

future. 

Through analysis, we have obtained the final six meaningful user experi

ence components for the target audience of the Chinese elderly. At the same 

time, in the research, we have also obtained some user experience qualities 

that the elderly are more concerned about. The qualities that are mentioned 

more frequently by the interviewees and have a strong relationship with other 

codes are "easy to use", "efficiency", "portable" and "knowledge and infor

mation". Among them, "easy to use" can be understood as effectiveness and 

satisfaction in usability in different interview scenarios . 

5.2 Components and qualities of meaningful 

user experience considered by interaction 

designers 

In the interviews and research results with interaction designers, we also sum

marized the relevant components and quality of meaningful user experience 

for Chinese elderly users from the perspective of interaction designers. From 

their responses, the four final needs of "belongings and love", "self-esteem", 

"self-realization" and "social participant" are what they believe the pursuit 

of meaningfulness by older users. Similarly, "belongings and love" also rep

resents the needs of elderly users for family and friendship. "Self-esteem" is 

proposed because elderly users do not want special treatment or help from 

others, but also to help the elderly live independently. "Self-realization" is 

also the designer's belief that the elderly need to have their own lives and 
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hobbies, and the sense of success can help them realize their value. Besides, 

"social participant" is also mentioned, but the link to other attributes is not 

strong. This proves that some interaction designers have taken into account 

the needs of the social attributes of the elderly, but have not converted this 

pursuit of meaningfulness into actual user experience design. 

The basic attributes of meaningful user experience considered by inter

action designers, or design quality, are "easy to use", "easy to accept" and 

"efficiency". In a specific discussion context, "easy to use" can also be un

derstood as effectiveness and satisfaction in usability. Of course, designers 

have also proposed other design qualities, but because there are fewer links 

to other interactive attributes or deep-level pursuit of meaning, they are not 

discussed separately. 

5.3 Comparison and practical application 

From the perspective of Chinese seniors, six meaningful user experience com

ponents have been proposed, four of which are highly concerned and have 

a strong relationship with other qualities. However, from the perspective 

of an interaction designer, four components have been proposed. Three of 

them are highly concerned and have a strong relationship with some prac

tical design guidelines. The four components proposed by the interaction 

designer are all included in the opinions of the elderly, and three of them are 

completely overlapped with the high-interest components proposed by the 

elderly. From this, we can see that the three components of "belongings and 

love", "self-esteem", and "self-realization" are all considered. Taking into 

account the family concept and cultural background of the elderly in China, 

both the elderly interviewees themselves and the interaction designers be

lieve that family, children, and friends are important sources of belonging. 

Besides, Chinese elderly users also need to achieve a sense of success and 

self-worth in life. And they don't want to be treated specially and want 

to achieve a certain degree of independence in life through a certain way 

of interaction. The "social participant" component is generally considered 

by elderly interviewees who want to gain a sense of social participation by 

learning about the news or participating in voluntary activities. However, 

this component is only considered by some designers and does not have a 

strong relationship with interactive features. Therefore, in the HVM dia

gram of the interaction designer, we cannot see this component. This means 

that this component is needed among real Chinese elderly users. Although 

part of the interaction designers consider this component, it has not been 

integrated into the real user experience design as an important basis. This 
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point may be a psychological need to be considered in future user experience 

design. As for "aesthetic" and "social value", these two components were 

mentioned by some elderly interviewees, but they did not form a strong re

lationship with some interactive attributes. From the user's point of view, 

these two components should not be ignored. These two points may become 

potential areas of user experience design in the future because the lack of a 

strong relationship may be caused by the fact that the existing interactive 

products cannot meet these two needs. 

From the point of view of design quality or interactive attributes, Chi

nese elderly interviewees put forward the four qualities of "easy to use", 

"efficiency", "portable" and "knowledge and information" that are strongly 

related to meaningfulness. Among them "Easy to use" can be understood 

as effectiveness and satisfaction in usability in different interview scenar

ios. At the same time, the design quality proposed by interaction designers 

includes "easy to use", "easy to accept" and "efficiency". In the specific 

discussion context, "easy to use" can also be understood as effectiveness and 

satisfaction in usability. From this, we can see that "easy to use" and "ef

ficiency" are important qualities raised by both the elderly and designers. 

Besides, the elderly interviewees put forward the two qualities of "portable" 

and "knowledge and information". This is because some elderly people pay 

more attention to whether interactive products can be used portably and 

are not restricted by environmental constraints. The elderly attach great 

importance to the knowledge and information provided by interactive prod

ucts, which are also the indispensable content core in the user experience 

process. From the perspective of interaction designers, almost every interac

tion designer has proposed the design quality of "easy to accept". Because 

designers worry that some elderly users will refuse to learn and refuse to 

use. Besides, in actual projects, the results of elderly respondents remind us 

that we need to pay more attention to the use environment and content of 

interactive products, to improve the user experience of this part. 

From the implication matrix and HVM, there are some very strong links 

worth discussing. For example, in the results of interviews with Chinese se

nior citizens and interaction designers, the "easy to use"-" self-esteem" chain 

appeared. Moreover, both in the two sets of results, the design quality that 

is most closely related to the component of "self-esteem" is "easy to use". 

The interview results also show that elderly users want interactive products 

to be usable and learnable. Such a user experience can help them live inde

pendently, thereby achieving meaningfulness-level self-esteem. Second, the 

results of both sets of interviews show that there is a strong link: "easy to 

use"-" belongings and love". The direct relationship in this chains is greater 

than the indirect relationship, and the designer's data result is significantly 
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greater than the elderly data result. This shows that when interaction de

signers consider usability, they consider the sense of belonging of the el

derly more. Third, in both sets of interview data, there is a chain of "self

realization" as the ultimate pursuit. For the elderly respondents, there is a 

chain from "easy to use" to "self-realization" and a chain from "efficiency" to 

"self-realization". Among them, "easy to use" has more direct and indirect 

relationships. For designer interviewees, there is a chain from "easy to ac

cept" to "self-realization", and there are relatively more direct and indirect 

relationships in this chain. This means that the elderly believe that simple or 

efficient applications can make them feel successful and realize their personal 

value. But the designers believe that interactive products can only gradually 

help the elderly realize their personal value after they are easily accepted by 

elderly users. Fourth, there is a chain with "efficiency" as the bottom in both 

sets of data. In the elderly data, this chain is "efficiency"-" self-realization". 

In the designer's data, this chain is "efficiency"-" belongings and love". In the 

design quality of efficiency, the ultimate demand of the elderly is to realize 

personal value. They believe that if the application can quickly realize the 

function or be learned, it will bring more sense of success, thereby creating a 

sense of self-realization. From a designer's point of view, efficiency is more for 

the elderly to communicate more quickly, for reasons of safety and belonging. 

This also reflects that the real psychological needs behind the elderly's needs 

for some interactive attributes are not the same as those considered by the 

interaction designers when designing. Therefore, in the actual project design 

process, user experience designers cannot be limited to designing available 

interactive methods, and the pursuit of the real meaningfulness of elderly 

users also needs to be considered. 

5.4 Future research challenges 

This research explored the components and quality of meaningful user expe

rience from both Chinese senior citizens and interaction designers. Through 

qualitative and quantitative data analysis, corresponding conclusions are 

drawn from two aspects and the two sets of conclusions are compared. How

ever, this research still has certain limitations and challenges for future re

search. The samples for this study were selected in the Beijing-Tianjin-Hebei 

region, and interviewees were contacted through some organizations. In the 

study, it was found that narrowing the scope of the study will result in more 

accurate data in a certain field, such as only in the field of social applica

tions. Therefore, future research may focus on a certain field to explore the 

different pursuits of the meaning of target users. At the same time, research 
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on meaningful user research topics stays more at the theoretical framework 

level. This research is a process of communicating with real users and de

signers, which gradually established a bridge to exploring real interaction 

needs and psychological needs. Therefore, future research will pay more at

tention to the question of how to apply it to practical design projects from 

the theoretical level. 
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Appendix A 

Interview Form 

A.I Interview with Chinese Elderly People

Interviewee: 
Interview time: 

1. What were you using smart devices for just now? Could you introduce
this application (or function) to me, if I were someone who had never known
it?
(If the interviewee only introduce how to use, ask him/her to talk about how
does him/her feel, and vice versa.)

2. What are the applications (or functions) in your smart device?

3. Which applications ( or functions) are your favorite? Why?
(If the interviewee is stuck or answers a small number, Question 2 could be
a reference.)
Application ( or function) Why prefer
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4. When and where did you use these applications (or functions)?*

5. How would you spend the time (mentioned in Question 4) without these
applications (or functions)?* What the differences between these two way?
( Question 4 and Question 5 are used as a reminder and guide. If the inter
viewee has answered sufficiently before, these questions could be skipped or
changed.)

6. When you have completed all the tasks of the day and rested for a cup of
tea at home, what would you like to do with your smart device? Why?

7. Which application would you like to use when you want to contact your
family or friends? Why?

8. When you are outdoors alone, what applications (or functions) do you
use most frequently? Why?
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A.2 Interview with Interaction Designer 

Interviewee: 
Interview time: 

1. What was your latest design (or your favorite design) for the elderly?
Could you introduce it to me?

2. What do you think is the biggest difference between your design and
similar design?
(If the interviewee only talk about functions, then guide them to think about
meaningful attributes. The questions below are the same.)

3. Why do you think this kind of difference is so important?

4. How do you determine the needs of the elderly for this?

5. How do you translate this difference into your design?

6. Have you evaluated your design? How do elderly people feel about it?
(If the interviewee has designed more than one product for elderly users, ask
him/her to discuss others. )
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7. What do you think is the most important requirement for elderly users to

spend rest time? Why?

8. What do you think is the most important requirement for elderly users to

contact with family and friends? Why?

9. What do you think is the most important requirement for elderly users to

live independently outdoors? Why?



Appendix B 

Raw data from Interview Data 

B.1 Interview with Chinese Elderly People

Respondent number Content codes 

1 1 8 20 0 

2 3 10 24 0 

3 2 9 17 21 

4 2 9 17 20 

5 4 17 21 0 

6 2 9 20 0 

7 5 12 20 0 

8 1 16 24 0 

9 4 9 22 0 

10 5 14 23 0 

11 5 15 24 0 

12 1 16 20 0 

13 1 13 22 0 

14 1 13 25 0 

15 5 16 24 0 

16 1 8 21 0 

17 1 17 21 0 

18 4 17 21 0 

19 4 9 22 0 

20 4 18 20 0 

21 5 15 24 0 

22 5 10 22 0 

23 3 18 22 0 

61 
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24 1 16 20 0 

25 5 9 21 0 

26 1 11 17 21 

27 1 11 17 22 

28 1 9 22 0 

29 2 16 24 0 

30 5 10 22 0 

31 5 20 0 0 

32 1 8 10 21 

33 1 8 10 22 

34 5 15 24 0 

35 1 12 24 0 

36 1 12 20 0 

37 1 13 22 0 

38 5 16 20 0 

39 5 19 23 0 

40 7 8 21 0 

41 3 18 20 0 

42 1 11 17 22 

43 5 15 20 0 

44 1 13 18 20 

45 1 13 18 22 

46 1 13 18 25 

47 5 13 24 0 

48 5 19 23 0 

49 1 5 15 20 

50 4 9 20 0 

51 1 5 20 0 

52 4 9 20 0 

53 1 16 17 24 

54 2 16 20 0 

55 5 16 20 0 

56 1 9 20 0 

57 1 18 22 0 

58 1 18 20 0 

59 1 18 20 0 

60 1 10 23 0 

61 1 10 22 0 
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62 2 18 21 0 

63 4 9 21 0 

64 6 17 22 0 

65 5 16 24 0 



B RAW DATA FROM INTERVIEW DATA 

B.2 Interview with Interaction Designers

Respondent number Content codes 

1 1 7 11 19 0 

2 1 7 11 18 0 

3 2 9 10 11 19 

4 2 8 9 18 0 

5 1 12 17 0 0 

6 3 13 17 0 0 

7 2 8 17 0 0 

8 2 8 19 0 0 

9 2 8 9 17 0 

10 1 14 19 0 0 

11 4 12 17 0 0 

12 5 13 18 0 0 

13 1 9 15 19 0 

14 9 12 20 0 0 

15 9 12 17 0 0 

16 1 7 17 0 0 

17 1 14 19 0 0 

18 1 12 17 0 0 

19 4 7 10 12 17 

20 2 9 10 19 0 

21 1 9 13 14 19 

22 1 9 13 17 0 

23 1 8 9 19 0 

24 3 11 15 18 0 

25 3 7 12 17 0 

26 2 9 10 12 17 

27 5 11 18 0 0 

28 3 16 12 17 0 

29 2 8 20 0 0 

30 1 11 18 0 0 

31 1 11 19 0 0 

32 1 9 19 0 0 

33 6 16 14 19 0 

34 4 12 17 0 0 
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