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Abstract. The current article addresses the issue of how to design for 
meaningful experiences of wellbeing and social inclusion, supported by 
information and communication technology, among older adults. This is done 
with regard to a background study conducted for the purpose of collecting end 
user needs in order to inform design choices. Our design approach is influenced 
by the theory of Experience Design, in which design should be aimed at 
creating specific experiences. These experiences are considered to derive from a 
limited number of fundamental human needs. The study is framed as design 
research using the methodology of user-centred design as a guide for the 
creative process. Semi-structured focus group interviews were conducted with 
25 older adults, identifying needs of autonomy, competence, relatedness, 
physical thriving, security, pleasure and stimulation. Design goals were set 
based on these needs and three interventions were designed and implemented 
accordingly. 
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1   Introduction 

 
Social inclusion is a current focus of the European Union and the discussion regarding 
the potential of utilising ICT for facilitating social inclusion is highly topical with 
reference to the digital agenda of the Europe 2020 strategy [cf. 1]. Social inclusion 
has been described as “the process of improving the ability, opportunity, and dignity 
of people, disadvantaged on the basis of their identity, to take part in society” [2, p. 
4]. A threefold definition has been proposed by Finnish sociologist Erik Allardt [3]. 
According to this definition, social inclusion refers to having, loving and being. The 
concept of having includes the possession of relevant cultural, economic and physical 
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means to belong. The second concept, loving, refers to social ties and the third 
concept, being, relates to self-actualisation through civic or work related participation. 
In short, social inclusion describes the ability to “participate fully in economic, social 
and cultural life” [4, p. 8]. Having basic needs met, being valued and respected are 
critical factors for all people in a socially inclusive society [5]. By promoting social 
inclusion, wellbeing and mental health of community members may be strengthened. 
This is considered a foundation for successful and strong communities [6].  

Finland has, similarly to many other European countries, an increasingly ageing 
population. Worldwide the number of people over the age of 65 is estimated to reach 
1.5 billion by 2050 [7]. There are political, economic and social concerns for how this 
demographic change will be sustainable for society. In the case of older adults, 
challenges of social inclusion are related to risks of exclusion from material recourses, 
civic activities, social relations, basic services and neighbourhood exclusion [8]. 
Older adults living at home face the risk of loneliness, and mental health problems 
may increase due to isolation [9]. Disadvantages and poor mental health of 
community members may have a negative impact on social cohesion as this weakens 
interpersonal trust, social participation and civic engagement [6].  Measures need to 
be taken to ensure that members of this ageing cohort are socially included, healthy 
and continue to be positive contributors to society as long as possible.  

Digital solutions have significant potential for enhancing the lives of a large 
number of older adults in an efficient and cost-effective way [10]. These kinds of 
interventions have the potential of improving older adults’ mental and physical 
wellbeing, enhancing their social connectedness, and generally offering an enjoyable 
way of spending time. [11], [12], [13]. According to Nycyk and Redell [14], studies 
on how interventions may contribute to wellbeing in later life generally show positive 
results when socially inclusive practices are employed. The potential of digital 
solutions to promote wellbeing will increase as younger generations familiar with 
ICTs grow older [10]. 

Our intention in this article is to explore the question of how to design for 
meaningful experiences of wellbeing and social inclusion mediated through digital 
solutions and other interventions. Our focus is thus on the perspective of Experience 
Design and we explore the possibilities of digitally facilitating social inclusion and 
wellbeing of older adults by theoretically grounding design choices. We specifically 
address the issue in relation to the Ristinummi 2.0 project. This project involved a 
broad range of measures executed by the city of Vaasa, Finland, in order to address 
the challenges of fostering social inclusion in the local community of Ristinummi. 
This district of the city of Vaasa is known for inhabiting a dense multicultural 
immigrant population, as well as an ageing Finnish population. Thus, the aim of the 
project was to explore how various digital solutions and interventions can be 
successfully used in order to facilitate social inclusion and wellbeing. It is an attempt 
to combine the two spheres of real life needs of social inclusion and wellbeing and a 
rapidly evolving society embracing digital technology. The project focuses on social 
inclusion at a local micro level, with special attention given to the social life and 
wellbeing of older adults.  

The current study is framed as design research using the methodology of user-
centred design (UCD) as a guide for the creative process. Experience Design [15], 
described in section 2, provides a theoretical framework for the purpose of the study. 
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This is followed by a literature review on ageing and ICT as well as a description of 
UCD. The background study results and according design goals are then presented 
and related to design choices made. Three interventions designed and implemented 
based on these results are also briefly described and followed by some concluding 
remarks. 

By presenting a background study of a design case where fundamental human 
needs are used as a framework for developing meaningful experiences mediated 
through digital solutions and interventions, we state an example of a way of 
categorising data at the fuzzy front end of design. The study also has the potential of 
contributing to research on wellbeing of pre-frail older adults, as studies focusing on 
this aspect of health in this particular group of older adults are scarce [10]. There is 
also a call for more qualitative studies involving older adults, which we answer to 
through this study [16]. 

2   Theoretical Background 

2.1   Experience Design 
 
The focus of digital design has shifted from the products to the end users’ experiences 
of interacting with the products. There are different approaches to experience-driven 
design. However, we relied on Hassenzahl’s theory of Experience Design [15] in the 
current design case. Taking the psychological perspective on design, Hassenzahl [15], 
[17] claims that the key to designing for positive and meaningful experiences is to 
ground the design on fundamental needs of the targeted population. An experience 
can be seen as a chunk of time a person has been through and is going to remember 
and it has been described as “sights and sounds, feelings and thoughts, motives and 
actions, all closely knitted together” [15, p.1]. According to the perspective, a desired 
experience should be outlined before a product is designed [15]. This process has 
been described as follows: Experience Design […] starts from the Why, tries to clarify 
the needs and emotions involved in an activity, the meaning, the experience. Only 
then, it determines functionality that is able to provide the experience (the What) and 
an appropriate way of putting the functionality to action (the How). Experience 
Design wants the Why, What and How to chime together, but with the Why, the needs 
and emotions, setting the tone […]. This leads to products, which are sensitive to the 
particularities of human experience. It leads to products able to tell enjoyable stories 
through their use or consumption.” [18]. Although there is a strong emphasis on needs 
and emotions, the design perspective does not disregard other aspect of a product, 
such as content, functionality, interaction and presentation. These should rather be in 
line with the experience aimed for [15].  

In line with several studies [19], [20], [21], we based the Experience Design 
approach on the needs listed by Sheldon et al. [22]. This list is based on a variety of 
prominent theories, such as Ryan and Deci's self-determination theory, Maslow’s 
theory of personality, Epstein’s cognitive-experiential self-theory, and Derber’s lay 
theory of human needs. The ten needs are: self-esteem, autonomy, competence, 
relatedness, pleasure-stimulation, physical thriving, self-actualisation-meaning, 

Interaction Design and Architecture(s) Journal - IxD&A, N.36, 2018, pp. 11-30

13



security, popularity-influence, and money-luxury. Studies have shown significant 
positive correlations between needs fulfilment and positive experiences related to the 
context of everyday life [22], wellbeing [23], [24] as well as in the context of 
technology use [19], [20]. For instance, positive and good user experiences (UX) of 
interactive products [19] and media content and technology [20] are a consequence of 
fulfilling human needs for relatedness, competence, autonomy, stimulation and 
popularity. According to these studies, fundamental psychological needs “beyond the 
instrumental” [25] hold a significant role as a source of positive emotions (e.g. 
pleasure, enjoyment), wellbeing and as motivators of action [cf. 26]. Referring to the 
Self Determination Theory (SDT), Szalma [27] argues that in order to design for the 
need of autonomy, interfaces or tasks should provide enough choices for setting goals. 
The author continues with competence and explains that this need is supported by 
digital solutions, which correspond to abilities and skills of the end users and that 
provide opportunities for developing skills.  The third need in SDT-theory, 
relatedness, is facilitated through technology or content that support social interaction 
[27]. Hence, we argue that one of the cornerstones for facilitating social inclusion and 
wellbeing, is to keep the human being and her fundamental needs in mind [cf. 2], [3], 
[4], [5].  

2.2   Digital Design for Positive Ageing 

In order to make appropriate design decision we need to understand older adults’ level 
of digital literacy and experiences of social inclusion and wellbeing [cf. 14] in their 
own community [28]. Later life is often characterised by challenges and loss, which is 
related to declining physiological, cognitive, and mental abilities [cf. 29], [30] as well 
as narrowing social relationships [31]. This highlights the relevance of considering 
issues of special needs for accessibility, usability, and UX in the design process. 
Security issues, fear of damaging the technology through inadequate use and expenses 
[32], motivation, and attitudes affect the adoption of technology among older adults 
[33], [34].  However, older adults are positive and motivated to use technology if they 
perceive it as beneficial and meaningful [35], [36]. The acquisition of digital skills 
may also in itself contribute to a sense of wellbeing and social inclusion [37], [38], 
[10]. 

The design of technology for wellbeing and social inclusion of older adults has 
mainly focused on helping them overcome problems in their everyday lives and to 
stay in touch with family and friends. However, there has been a shift from problem-
based design to more possibility-driven and positive design [cf. 17], [39]. By focusing 
on positive experience of older adults, we may identify motivators for using digital 
solutions and resources related to adaptation and wellbeing, and thus design 
meaningful digital solutions and interventions promoting wellbeing and social 
inclusion [40]. Research pointing to positive aspects of ageing relate to the 
possibilities for growth and development. Negative thoughts and negative affect 
decrease with age, whereas positive affect remains stable, only decreasing in some 
studies among the oldest old [31]. These changes in psychosocial development have 
been explained as a change in perspective due to life experiences and limited time left 
to live [31]. In a literature review on hedonic and eudaimonic wellbeing in old age, 
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Araújo, Ribeiro, and Paúl, [41] concluded that optimism, positive attitudes toward 
ageing, purpose in life, resilience and coping are important factors for maintaining or 
regaining wellbeing in old age. Significant correlations have also been found between 
older adults’ wellbeing and the fulfilment of autonomy, competence and relatedness 
[42]. Psychosocial interventions for facilitating and promoting relatedness have, for 
instance, shown a significant increase in wellbeing and quality of life of older adults 
[10], [11], [12], [13], [43]. Further factors contributing to wellbeing and social 
inclusion are the state of the elderlies’ physical environments (e.g. their home and 
their neighbourhood), availability and proximity of services, as well as opportunities 
for engaging in hobbies [44], [45] and recreational activities [14], [46].  Nature and 
green areas have also proved to be beneficial for quality of life [47], [48], [see also 
46] and for facilitating social activities [49]. Wellbeing may further be enhanced by 
the experience of natural light and the cycle of change between day and night [50], 
[51].  

Experts agree that for digital solutions to be used by older adults, they have to be 
directed towards appropriate services that reflect and respond to their needs [52]. In 
order to accomplish this, researchers argue for a “participative approach to the 
development and delivery of e-enabled services” [33, p. 6]. UCD is an approach, 
which enables designers to gain an understanding of targeted end users, as their needs, 
desires, abilities, and limitations are determined [53]. The intended end users are 
involved throughout the design process.  It is “an approach to interactive systems 
development that aims to make systems usable and useful by focusing on the users, 
their needs and requirements, and by applying human factors/ergonomics, and 
usability knowledge and techniques. This approach enhances effectiveness and 
efficiency, improves human wellbeing, user satisfaction, accessibility and 
sustainability; and counteracts possible adverse effects of use on human health, safety 
and performance” [53]. Thus, the concept of UCD is referring to interface design of 
technology products. However, we use the term in a wider meaning within the field of 
Experience Design [cf. 46]. Here, the interface might as well expand beyond the 
technological interface into real life settings.  

Although there are several approaches to and inspirational sources for a design 
[cf. 54], we argue for a user-centred empathic approach in the context of designing for 
positive experiences of social inclusion and wellbeing of older adults living in a 
specific location. This is due to the fact, that the population is a heterogeneous group 
of end users, with different abilities, needs and perceptions of social inclusion and 
wellbeing [cf. 14], [28], which may be overlooked if we merely base our design 
decisions on previous research or the designers’ own assumptions. In the current case, 
we employed a research-based design method, in which a background study was 
carried out in order to inform the design of the digital solutions. Research was used at 
the front-end of the design process, in order to be able to create experiences that the 
end users can identify with, as it relates to their fundamental needs derived from their 
own context of living. User research was also conducted later in the design process in 
order to evaluate users’ experiences of the interventions and to identify needs for 
improvements. The details of the UCD process employed in the current project have 
been described elsewhere [cf. 46].   
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3 Background Study  

The aim of the study was to inform design goals in the front end of the design 
process. It specifically aimed to 1) investigate older adults’ experiences of social 
inclusion and wellbeing in the suburb; 2) map these experiences to theories of 
fundamental human needs; 3) define design goals based on the results and 4) create 
interventions supporting the fulfilment of these needs and facilitating positive 
experiences of social inclusion and wellbeing. 

3.1   Data Collection 

A total of 25 pre-frail community-dwelling older adults (8 males and 17 females), 
living in the Ristinummi suburb, participated in the study. Time of residency in the 
area varied between ten and fifty-eight years among the participants. The participants 
were recruited through local church activities and local settlement activities, as well 
as through advertisement on bulletin boards at the local stores and health care 
facilities. The characteristics of the focus groups are presented in Table 1. 
Participation was voluntary and 30-euro gift certificates were used as incentives. Four 
semi-structured focus group interviews were conducted in order to discover the 
elderlies’ positive and negative experiences related to the following topics: the 
physical environment (their neighbourhood and the house), infrastructure and 
services, daily living activities, subjective wellbeing and digital literacy. The 
interviews were scheduled for one hour at a time and conducted on site, at the 
facilities of the settlement and the Lutheran congregation. Two researchers were 
involved in the interviews and the interviews were audio-recorded with participants’ 
consent.  
 
Table 1.  Characteristics of the focus groups.  
 
Focus  
group 

Number of  
participants 

Gender Digital 
Literacy 

Background 

1 6 Females Low Finnish 
2 5 Females Low Ingrian 
3 8 Males Mixed Finnish 
4 6 Females Mixed Finnish 
     

3.2   Data Analysis 

The audio-recorded interviews were transcribed and coded. At the first phase of the 
analysis, we applied an inductive approach and the transcripts were analysed 
according to principles of qualitative thematic analysis. In line with the process 
described by [55], the transcripts were repeatedly read and codes were generated after 
which themes were searched for, reviewed and named. We then applied a more 
deductive approach, where the themes were mapped to the fundamental needs listed 
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by Sheldon et al. [22], as determinants of need satisfaction or dissatisfaction. This was 
done in an attempt to ground the design process in the theoretical perspectives of 
Experience Design [15] and fundamental human needs [22] and to ensure links with 
existing literature. The last categorisation was conducted by three researchers 
independently. Any discrepancies were discussed and a consensus was finally 
reached. The transcripts were then re-read one last time in order to check for 
additional categories and/or categories needing revision. No additions nor changes 
were required. 

4  Results 

The findings from the study are presented below. Firstly, we present the target 
group’s experiences of need satisfaction and dissatisfaction related to their sense of 
wellbeing and social inclusion. Design goals for supporting wellbeing and inclusion, 
are further defined based on the experiences. Secondly, we describe the concrete 
outcomes of the study, i.e. the design choices made, along with assumptions about 
and users’ experiences of how these support wellbeing and social inclusion. 

4.1 Experiences and Design Goals 

The most prominent needs identified in the study were relatedness, competence, 
autonomy, physical thriving, pleasure/stimulation and security [22].  These are 
scrutinised next, along with a presentation of defined design goals. A summary of the 
results are presented in Table 2. 

Experiences of relatedness and according design goals. Relatedness has been 
defined as a “[f]eeling that you have regular intimate contact with people who care 
about you rather than feeling lonely and uncared for” [22, p.339]. The need for 
relatedness was mentioned in all of the focus group interviews and its importance in 
promoting wellbeing among older adults has been highlighted in several studies [cf. 
10], [11], [43]. Aspects supporting the need for relatedness mentioned by the 
participants in the current study included socialising with friends, relatives and 
neighbours, as well as participating in organised social activities. Several of the 
participants were pleased with the fact that there are many elderly people living in the 
area. This is exemplified in the following interview excerpt: “It is much nicer to live 
here [compared to the city centre]. In my house, the solidarity between the inhabitants 
is quite good. […]. There are only older people living there now and they do not 
really like a lot of noise. In the summer, we sit in the backyard where I usually put out 
chairs and benches to sit on” (A1). ”It is also quite good where I live. We live in a 
house of four families by the street, with a large backyard. It is amazing there in the 
summer” (A2). ”Within minutes after sitting down on a bench, we are ususally several 
people sitting there. You really cannot complain” (A1). One focus group of women 
who immigrated from Ingria about 20 years ago, seemed to be particularly satisfied 
with their sense of relatedness and generally with living in Ristinummi. They said that 
they have nothing to complain about and that they look after each other.  
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However, the loss of close relationships, such as the death of a spouse or friends 
and children moving away, were issues of dissatisfactions for several participants. 
This was particularly evident among participants who had moved to the area due to 
work related reasons and who were now retired and living alone. A sense of 
loneliness in the evenings was mentioned by a majority of participants. Traditional 
media technology, such as television and mobile phones, was used for combatting 
these feelings.  One female focus group wished for more spontaneous visits at each 
other’s homes. One participant particularly mentioned how sad it was when a family 
of immigrant background moved out from next door. She said they always had their 
door open for visitors. However, this was not an issue for the male focus group. They 
preferred to meet outside of their homes, in order to relax and be on their own once at 
home. Both the male and female focus groups also mentioned that they lack a 
community centre where they could meet up, although there is a local settlement 
facility for this purpose.  
Design goals: Based on these findings, we concluded that in order to combat feelings 
of loneliness and to promote a sense of belonging, the interventions should create 
opportunities for social interaction. 

Experiences of competence and according design goals. A competence 
experience includes the “[f]eeling that you are very capable and effective in your 
actions rather than feeling incompetent or ineffective” [22, p. 339]. In our study it was 
evident that the older adults prefer to engage in activities they already know and 
master. They want to feel competent in what they are doing and, thus, tend to avoid 
situations where there is a risk of losing face. Regarding their digital competence, the 
interviews revealed mixed results. Some participants did not own a computer, while 
some owned a computer but did not use it. Reasons mentioned for not using 
computers were: lack of skills for using the technology, lack of confidence in the 
ability to use the technology, concerns about security, and a lack of interest. For 
instance, one of the female focus group participants said that: “No, although we have 
it [Internet] at home. I don’t know how to use it and I wouldn’t learn because I have 
bad eyesight” (D2). Others did use their computer for paying bills, booking 
appointments at the hospital’s clinical laboratory, reading evening magazines, and 
searching for knitting instructions. Several of the participants mentioned that they 
would like to learn how to use computers and the Internet. This is highlighted by a 
male interviewee who said: “We need someone to teach us” (A1). Others did not find 
it important, although they acknowledged the increasing amount of information and 
services available online. Thus, the majority of the participants had a low level of 
digital literacy although many of them were motivated to learn how to use computers. 
Design goals: In order to support a sense of competence and develop their skills of 
using technology related to the experiences designed for, the provision of digital 
support as well as technology was considered to be important in order to avoid 
exclusion [cf. 37], [38], [10]. In addition, as the majority of the participants had a low 
level of digital literacy, further goals were to design user-friendly digital solutions or 
to use more traditional media technology that the target group was familiar with.  

Experiences of autonomy and according design goals. Autonomy is about 
“[f]eeling like you are the cause of your own actions rather than feeling that external 
forces or pressures are the cause of your actions.” [22, p. 339]. The need for 
autonomy in the case of older adults was related to being able to manage on their own 
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and live independent lives. Making their own decisions about what to do with their 
time is an important factor contributing to a sense of autonomy. The older adults’ 
autonomy and sense of social inclusion are supported by the proximity and 
availability of a wide variety of services, which was highly appreciated by all of the 
participants. Having a driver’s license and a car and the availability of regular public 
transportation were also factors supporting autonomy. All these factors have 
previously been found to contribute to the wellbeing and social inclusion of older 
adults [14]. However, complaints were made regarding expenses related to public 
transportation and participation in certain activities, low frequency of bus services as 
well as the lack of a local bank office. This is highlighted in the following interview 
excerpt: “[…] The local bank office was closed down, and that is an important service 
for the elderly. […] now you have to go all the way to the city centre. Getting there is 
quite expensive, like a small bill” (C5). Seasonal issues, more specifically the ice and 
snow during winter, were also addressed as a factor hindering the participants’ ability 
to take a walk. This restricted their independence regarding many aspects, such as 
going shopping or attending activities on their own.  
Design goals: In order to support autonomy, we concluded that it should be voluntary 
to use or take part in the intervention. We further concluded that any activity or event 
designed in relation to the solutions should be affordable and within proximity, thus 
avoiding exclusion due to transportation and participation fees. It should further be 
possible to take part in experiences designed for during summer.  

Experiences related to physical thriving and according design goals. Physical 
thriving refers to “[f]eeling that your body is healthy and well-taken care of rather 
than feeling out of shape or unhealthy” [22, p. 339]. Factors supporting the fulfilment 
of this need included the living environment, which was described as beautiful, green 
and nice. The closeness to nature and availability of paths for walking, bicycling and 
skiing in the area are highly appreciated. This is illustrated in the following interview 
excerpts: “It is a nice place” (B1). “Yes it is. The nature is beautiful in this area” (B2). 
Current studies on the wellbeing of older adults have highlighted the positive effects 
of spending time outdoors in green areas [47], [48], [49], [50], [51]. However, 
physical issues sometimes make it difficult to get out and enjoy these opportunities. 
Another determinant of dissatisfaction was the lack of a local gym. This issue was 
raised in both the male and female focus groups. 
Design goals: As a consequence of these results, we decided to aim for solutions and 
interventions that would nudge the older adults to go out in the neighbourhood in 
order to gain the benefits of health and social activity identified in previous research. 

Experiences of pleasure and stimulation and according design goals. This need 
has been defined as a “[f]eeling that you get plenty of enjoyment and pleasure rather 
than feeling bored and under stimulated by life” [22, p. 339]. The older adults’ need 
for pleasure and stimulation is evident as most of the participants engage in a wide 
variety of fun, pleasurable and stimulating activities. These include playing games, 
handicraft, reading books, watching television, participating in organised activities by 
the church or local Settlement, as well as travelling. This is highlighted by the 
following excerpt in which one interviewee states: “[…] we go for walks and in the 
summer we are spending a lot of time out in nature. We play Bingo on Fridays and we 
talk” (D1). Several participants mentioned that there are a lot of activities available in 
the community but that it is up to oneself to be active. Opportunities for engaging in 
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hobbies and recreational activities affect wellbeing and sense of social inclusion [14]. 
However, there was a call for more activities by some of the female participants. They 
specifically mentioned interesting lectures and cultural events to attend.  
Design goals: As a consequence of these results we concluded that the design should 
result in experiences of fun and/or stimulating activities corresponding to the target 
groups’ interests.  

Experiences related to security and according design goals. Security is defined 
as “[f]eeling safe and in control of your life rather than feeling uncertain and 
threatened by your circumstances” [22, p. 339]. Overall the participants felt safe in 
the community. The interviews revealed that the need for security involves both 
physical safety and the sense of security provided by daily routines and close 
relationships with other people [cf. 14]. The area is experienced as safe and secure 
during daytime. Contrary to this, there were experiences of insecurity in the evenings 
and at night, especially outside the local pub. Property crimes and increased drug use, 
were also issues of concern. Both the male and female participants concluded that it is 
unsafe for females to be out in the community late in the evenings.  
Design goals: In order to ensure a sense of security we decided that it should be 
possible to enjoy the experiences designed for during daytime. Although the 
participants felt lonely during the evenings, it was more important to us to design for 
experiences, which may be enjoyed during safe hours and in safe surroundings.  
 
Table 2. Experience design goals related to need satisfaction and dissatisfaction. 
 
Needs Determinants of 

satisfaction 
Determinants of 
dissatisfaction 

Experience design 
goals 

 

A
ut

on
om

y 

Ability to manage on their 
own  
Independence regarding 
decision making 
Public transportation 
Proximity of services 
 

Expenses of transportation 
Expenses of participation in 
activities 
Low frequency of bus services 
Seasonal issues 
Lack of local bank office 

Voluntariness 
Free (of charge) 
Proximity 
Summer activity 

 

Co
m

pe
te

nc
e Familiar activities 

Activities contributing to 
a sense of mastery 
Digital skills 

Low digital literacy Digital support 
User-friendliness 
Familiarity 

 

Re
la

te
dn

es
s Close social ties 

Distant social ties  
Participation in social 
activities 
Technology 

Loneliness in evenings 
Loss of close relationships 
Lack of a community centre 
 

Social interaction  

Ph
ys

ic
al

 
th

riv
in

g 

Physical activities 
Closeness to nature 
Opportunities for outdoor 
exercise 
Local health care services 

Physical ill health 
Lack of a local gym 
Lack of local clinical laboratory 
services 
 
 

Physical activities 
outdoors 
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Pl
ea

su
re

/st
i

m
ul

at
io

n 
 

Leisure activities 
Media consumption 
Travelling 
Church activities 

Lack of interesting lectures 
Lack of local cultural events 

Fun 
Stimulation 
Pleasure 
 

 
Se

cu
rit

y 

Physical safety 
Daily routines 
Close relationships 

Lack of security at night 
Property crimes 
Increased drug use 
 

Safety 
Daytime activity 

 

 
4.2 Experience Design Choices 
 
As the digital literacy was low for the majority of the test participants, we found the 
Experience Design approach to be valuable as our focus was on defining experience 
goals delivered through technology rather than to focus on technology per se. Next in 
the design process, three researchers compared the design goals to existing measures 
and interventions consisting of digital solutions for meeting needs of the target 
groups. Here the guidelines from the funding agency restricted the process to 
designing and piloting content related to existing technological solutions, as opposed 
to developing completely new digital solutions. Identified options were discussed 
among the researchers. One option we considered was creating a Facebook group for 
facilitating social relations and for informing participants about local social activities 
and events. However, as the digital literacy among most of the focus group 
participants was very low, we concluded that this option would not be a good choice 
as the main aim of the project was facilitating social inclusion. We wanted to avoid 
the risk of exclusion due to low digital competence and lack of appropriate 
technology. However, three interventions were finally selected based on the goals set. 
These were: a local digital mentorship programme for meeting the need of improved 
digital literacy among the target group; a geocaching solution based on local stories 
for promoting and facilitating social relatedness, physical activity, pleasure and 
stimulation; a local cinema event for contributing to needs of pleasure and stimulation 
as well as relatedness. Next, we present the cases and discuss their potential of 
meeting identified needs and defined experience goals. Results from UX studies 
evaluating the interventions, are also briefly described. The experience design goals 
UX evaluations of the interventions are also summarised in Table 3. 

Digital mentorship programme. The need to improve their digital literacy was 
clearly expressed by participants of our study. As a response to this, we planned a 
local digital mentorship programme with the aim of supporting older adults in the art 
of being a digital participant of everyday life. It was a programme for digital support 
developed in co-operation with the local adult education centres and the local school 
of Ristinummi. The plan was that the support and guidance should be given by pupils 
during computer classes at the local school. The programme functioned on a drop-in 
basis and was built around individual needs of participants. Participation was 
voluntary and free of charge. This setup was aimed to increase their sense of 
autonomy and competence, which the improved digital skills most likely also do [cf. 
10], [37], [38]. The mentorship programme further aimed to build older adults’ 
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confidence in using technology in general. We also assumed that the involvement of 
the local school would strengthen participants’ local identity and contribute to a sense 
of relatedness and belonging [cf. 22]. We were not able to evaluate the UX of this 
intervention. 

Geocaching trail incorporating storytelling. We decided to test geocaching as a 
digital solution for promoting wellbeing and social inclusion [see 46]. Geocaching is a 
worldwide game that involves hiding and finding hidden artefacts or caches using 
GPS. A cache can be created by anyone and hidden anywhere in the world, after 
which the coordinates are posted on the official Geocaching.com website in order for 
others to find it. Thus, we saw the potential of a geocaching solution to be able to 
fulfil many of the needs identified in the background study [46]. Our assumption was 
that the solution would meet the needs of physical thriving, autonomy, competence, 
pleasure, stimulation and relatedness, which all promote mental health and wellbeing 
[22]. Previous studies have, for instance, shown that motivations for participating in 
geocaching include health, physical activity, education, togetherness, natural beauty, 
challenge, fun, discovery, and technological curiosity [56], [57]. Thus, we created six 
geocaches in cooperation with local people, writing and presenting stories about 
historical local figures, places, and people [46]. A Geocaching.com membership is 
also free of charge, thus excluding economic barriers for participation.  

In order to eliminate barriers related to lack of access to appropriate technology, 
lack of skills of using the technology, or fear of feeling incompetent, we organised 
two geocaching courses in cooperation with the local adult education centres. The 
first course specifically targeted older adults of Ristinummi. During the course, 
participants were able to borrow technical equipment needed for the geocaching 
activity. They were taught how to use the technology, GPS, the Geocaching.com 
website, and how to search for caches. The course and a geocaching event organised 
within the frames of it, were further intended to promote relatedness. The second 
course was not restricted to older participants.  

Users’ experiences of the geocaching activity and the designed geocache trail were 
evaluated through individual interviews with six older adults (3 males and 3 females). 
The analysis also included 589 written logs of the trail, which were posted on the 
official Geocaching.com website. The results of this study have been published 
elsewhere [see 46] and are only shortly presented here. The study, which addressed 
the potential of geo-located storytelling in the context of social inclusion and 
wellbeing of older adults, revealed the fulfilment of a sense of autonomy, 
competence, relatedness, pleasure-stimulation and physical thriving [46]. Social and 
health benefits (physical, psychological and cognitive) of the activity were 
particularly highlighted, which proves the potential of the solution to contribute to 
wellbeing and a sense of inclusion of older adults. Relatedness was, for instance, 
supported as the geocaching activity was considered to be a way of spending time 
with family and friends and meeting like-minded people. It was also considered to 
facilitate collaboration and to function as a subject for making conversation. Factors 
found to support physical thriving were physical exercise, the opportunity to enjoy 
nature, a reason to get out of the house, weight loss and decreased blood pressure.  
The geocaching activity was generally considered to increase the motivation for 
participating in physical activity and daily walks. The results further show that the 
geocaching trail, including the stories and geocaches, was considered to be extensive 
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and well executed. Local users of the solution were pleased that new geocaches were 
created in the area. The proximity simplified the geocaching activity and resulted in a 
re-discovery of local places, which brought back pleasant memories.  The cache 
containers were further described as ”fun, colourful, original, surprising, interesting, 
nice, appropriate, beautiful, refreshing, and good” [46, p. 95]. The interviewees 
concluded that the technology required for engaging in geocaching is quite easy to 
use. However, the use of geocaching apps and the Geocaching.com website requires 
some learning and the participants were pleased that local geocaching courses were 
arranged.  

Local cinema event. A cinema event was organised and held at the local school in 
order to contribute to the social inclusion and wellbeing of older adults. Mobile 
cinema equipment was employed in order to provide a high quality experience for the 
audience. The film that was shown had recently premiered at cinemas across the 
nation. It was directed by a famous Finnish film director and, furthermore, featured 
some prominent Finnish actors. The story of this drama comedy is a about a woman 
in her thirties, who decides to return to her hometown together with her boyfriend and 
her teenage daughter. Her intention is to take care of her father who is in his 70s and 
thus, revive their relationship. Moving in with him in her childhood home, together 
with her boyfriend and a teenager, results in both conflicts and humorous encounters. 
Our assumption was that this event would meet needs of pleasure and stimulation and 
a sense of relatedness [cf. 22]. It was also a way of bringing a cultural event closer to 
the older adults, enabling cultural participation. Our assumption was further that this 
kind of event would be an enjoyable topic of discussion. Meeting up around an 
interesting lecture or event was one wish expressed in the interviews. Thus, in order 
to further contribute to a sense of pleasure and relatedness, the participants were 
invited for a coffee/tea at the school cafeteria after the film had finished. Showing the 
movie free of charge and at the local school was assumed to contribute to autonomy 
and a sense of local identity and to remove barriers related to transportation and 
financial resources. Further, as this was an experience mediated through mobile 
digital technology not requiring an active use of the equipment by the target group, 
there was no threat to the sense of competence or ability to participate. 

The experience of the intervention was evaluated by interviewing 11 participants. 
The interviews revealed that the local cinema event was an appreciated and positive 
experience. All participants wished for more of these types of events to take place in 
their local community. As one participant concluded: ”It is better to have the cinema 
here in the local community compared to the city centre. It saves us both time and 
money. It doesn’t have to be free of charge either”.	  One also said that she had not 
been to a cinema since she was a child and that this event brought back positive 
memories from her childhood. Another participant stated that: ”You would not expect 
that this would be arranged here in our community. It was a pleasant surprise”. Thus, 
this experience met needs of autonomy, pleasure and stimulation. Negative 
experiences mentioned by the interviewees were that it was sometimes difficult to 
hear and follow what the actors in the film said.  The film should have been texted, in 
order to avoid this. In addition, some of the participants did not like the movie, 
although they did enjoy the event. Implications drawn from this study, is that local 
access to cultural events facilitates positive and meaningful experiences among older 
adults. Consequently, digitalisation of culture has a potential of enabling and 
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increasing cultural access and participation by older adults living in suburbs and rural 
areas.     

 
Table 3. Needs, Experience design goals and UX evaluations of the interventions. 
 
Needs Experience design 

goals 
Mentorship 
programme 

Geocaching  
activity 

Local cinema 
event 

 

A
ut

on
om

y 

Voluntariness 
Free (of charge) 
Proximity 
Summer activities 

x 
x 
x 
 
 

x 
x 
x 
x 
 

UX: 
independent decision-

making; 
proximity. 

x 
x 
x 
x 

 
UX: 

proximity; 
no fees. 

 

C
om

pe
te

nc
e 

Digital support 
User-friendliness 
Familiarity 

x x 
x 
x 
 

UX:  
goal achievement; 

learning to use 
technology and apps. 

 
x 
x 

 

R
el

at
ed

ne
ss

 

Social interaction x x 
 

UX: 
 subject for making 

conversation; 
collaboration; 

spend time with family 
and friends; 

meet like-minded people; 
read Geocache logs. 

x 
 

 

Ph
ys

ic
al

 th
riv

in
g 

Physical activities 
outdoors 

 x 
 

UX:  
physical exercise; 

enjoy nature; 
reason to get out of the 

house; 
weight loss; 

decreased blood 
pressure; 
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Pl
ea

su
re

/s
tim

ul
at

io
n 

 
Fun 
Stimulation 
Pleasure  
 

 
 

x 
x 
x 
 

UX:  
educative content; 

challenge; 
thrill; 

evocation; 
fun. 

x 
x 
x 
 

UX: 
evocation; 

fun; 
pleasure. 

 
Se

cu
rit

y 

Safety 
Daytime activities 

x 
x 

x 
x 

x 
x 

 

6  Discussion and Conclusion 

This article presents a background study aiming to uncover how to facilitate digitally 
mediated social inclusion and wellbeing of older adults. In order to design for positive 
and meaningful experiences, we applied the theory of Experience Design using 
fundamental human needs [22] as a starting point for the design process. A needs 
perspective tries to clarify where the emotion, motivation, and meaning comes from 
[15], [26] and makes it easier to address meaningful experiences in specific contexts 
for specific target groups [26]. We used a research-based UCD method, in which 
focus group interviews with targeted end users were conducted at the front-end of the 
design process. This background study was designed to illuminate the most important 
needs of the target groups, which in turn were guiding and inspiring the task of 
defining experience design goals.  

There is a vast amount of information that may be derived from interviews with 
intended end users at the front end of design. Deciding which ones to implement in 
the design process is not always an easy task. In our case, we found it useful to map 
the findings onto the list of fundamental human needs listed by Sheldon and 
colleagues [22]. This enabled us to comply with the principles of Experience Design 
and it was a useful framework for categorising elderlies’ needs and for setting 
concrete design goals. This also made it easier to evaluate whether we succeeded in 
designing for the identified needs and defined experience goals. The results of the UX 
studies conducted later in the design process [cf. 46] were categorised according to 
the same list of needs [22], which made it possible to compare the results at the 
different points in the design process. It further enabled us to compare the results to 
other studies utilising the same list of needs and an Experience Design approach. 

The results of the background highlighted the importance of fulfilling needs of 
autonomy, competence, relatedness, pleasure and stimulation, security as well as 
physical thriving. These are in line with previous research on the wellbeing of older 
adults [cf. 10], [11], [12], [42] as well as positive (user) experiences [cf. 19], [20], 
[22], [23], [26].  The findings also imply that there are individual differences 
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regarding older adults’ experiences of relatedness as well as preferences for how to 
meet this need. Ingrian Finns, for instance, seemed to be particularly satisfied with the 
sense of relatedness and more generally with living in Ristinummi. This has probably 
to do with their common background. However, being active members of a 
congregation might also explain the strong bonds of the group and their overall 
happiness and satisfaction. Recent research point to the fact that religion and religious 
engagement might be a factor contributing to wellbeing among older adults [cf. 41]. 
Also, participants who had moved to the area for work related purposes, were the 
least satisfied with the sense of relatedness. There were also differences between 
males and females regarding preferences for social interactions within the community. 
Whereas females wished for spontaneous visits at each other’s homes and more 
events and interesting lectures to meet up around, the males wanted to meet outside of 
their homes and to participate in different kinds of activities. Thus, this study imply 
that the fundamental needs are similar across this age group but that there are 
individual differences regarding the experiences of and preferences and abilities for 
fulfilling needs of relatedness. Thus, the study supports previous research highlighting 
the heterogeneity of community-dwelling older adults [10], [14], [16].  

Based on the findings from the background study, we defined experience design 
goals, after which we started to explore and chose solutions and interventions, which 
would correspond to these goals. The experiences aimed for were the guiding light for 
the design choices made, which enables the creation and implementation of 
interventions “for all the right reasons” [15]. As the digital literacy was very low 
among most of the participants, we decided to focus the interventions on experiences 
of social inclusion and wellbeing and applying user-friendly technology to support 
these. We also concluded that it is essential to provide digital support and solutions 
that are easy to use for novices, thus avoiding exclusion due to lack of digital skills or 
lack of motivation.  

The three interventions designed and implemented were a digital mentorship 
programme, a geocaching trail consisting of location-based stories and a local cinema 
event utilising mobile cinema equipment. Results of UX studies validated the 
potential of these interventions to meet several of the design goals previously defined. 
Older adults’ participation in geo-social, playful experiences, proved to meet several 
of the needs identified in the background study. The local cinema event was 
experienced as fun and pleasurable, particularly meeting needs of autonomy and 
pleasure-stimulation. The UX study of this intervention highlights the importance of 
bringing culture to the local community of older adults, particularly those living in 
suburbs or rural areas. The digitalisation of culture has the potential of enabling 
participation in an efficient way and it might consequently function as a motivator for 
older adults to start using ICT. The need for digital support was also evident in both 
the background study and the UX studies evaluating the interventions. We need to 
keep in mind that interventions and digital solutions designed for facilitating social 
inclusion and wellbeing might still leave some people feeling excluded [14]. 
However, designing one solution or intervention that would fit all, may not be a 
realistic goal. Although, more research in the area will inform on the complexity and 
depth of these experiences [14]. 

As with any study, the current one also has its’ limitations. The results of the 
background study are neither exhaustive nor conclusive. However, in line with a UCD 
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method and the theory of Experience Design, they served as a foundation for 
informing and basing our design solutions on. Due to the guidelines provided by the 
financial agency, it might have been more beneficial to restrict the focus group 
interviews to consider existing solutions in order to identify which ones would benefit 
the older adults best. However, we wanted to test and validate this kind of needs-
based, open approach in order to comply with the theory of Experience Design and 
principles of UCD. The end users were involved in the piloting of the interventions in 
order to explore whether we succeeded in designing experiences aimed for and to 
improve the interventions. 

 Issues limiting the generalisability and validity of the findings of the study include 
a low number of test participants, the location variable, and the possibility of group 
thinking, which is an inherent risk of focus group interviews. Another risk in 
conducting focus group interviews is that findings are skewed due to one or more 
participants dominating the discussion. However, this was partly counteracted in our 
study by conducting interviews with males and females separately. Also, adopting 
pre-defined themes in the analysis of the data includes the risk of important issues to 
be left out. However, we combined this with an inductive approach, allowing 
subsequent themes to emerge in the analysis.   

To conclude, understanding older adults’ experiences in their own local 
community is essential when designing and implementing interventions for social 
inclusion and wellbeing. By applying the method of UCD, designers are able to take 
diversities and local and individual experiences into consideration early on in the 
design process. Although the aim of the current project was to design and pilot 
interventions and content for existing technological solutions, the approach described 
here is also valuable for projects aiming at designing and implementing more 
innovative digital solutions. We are, for instance, currently involved in another 
project, @geing Online [58], which aims at developing an innovative application for 
facilitating access to social activities among pre-frail older adults living at home. This 
project applies a similar UCD approach, identifying the needs, abilities and 
preferences of the target group(s) before making design choices and developing the 
solution. Further, the advent of new technologies, such as virtual and augmented 
reality, robotics, Internet of Things, and more intuitive interfaces, provides new 
opportunities for facilitating positive and active ageing with ICTs. As younger 
generations whose lives are immersed by ICTs reach middle and late adulthood, these 
opportunities will be even greater. 

 
Acknowledgments. We wish to thank the Housing Finance and Development Centre 
of Finland (ARA) for financially supporting this work, as well as the older adults who 
participated in the project and Simon Staffans for creating the geo-located stories. 

References 

1. EUR-Lex.: Communication from the Commission to the European Parliament, the Council, 
the European Economic and Social Committee and the Committee of the Regions. A Digital 
Agenda for Europe (2010), http://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:52010DC0245R(01)  

Interaction Design and Architecture(s) Journal - IxD&A, N.36, 2018, pp. 11-30

27



2. World Bank. Inclusion Matters: The Foundation for Shared Prosperity. Washington, DC. 
World Bank (2012), https://openknowledge.worldbank.org/handle/10986/16951 

3. Allardt, E.: Hyvinvoinnin Ulottuvuuksia, WSOY, Porvoo, (1976) 
4. Council for the European Union: Joint Report by the Commission and the Council on Social 

Inclusion, Council for the European Union, Brussels, (2003) 
5. VicHealth: Social Inclusion as a Determinant of Mental Health & Wellbeing, Research 

Summary 2, http://www.copmi.net.au/images/pdf/Research/social-inclusion-fact-sheet.pdf 
6. Layte, R.: Social Protection, Social Inclusion and Mental Well-Being. In Background 

Document for the Thematic Conference: Promoting Social Inclusion and Combating Stigma 
for Better Mental Health and Well-being, pp. 20--24 (2010) 

7. World Health Organization: Global health and Aging, WHO Press, Geneva (2011), 
http://www.who.int/ageing/publications/global_health.pdf. 

8. Scharf, T., Phillipson, C., Smith, A. E.: Social Exclusion of Older People in Deprived Urban 
Communities of England, European Journal of Ageing, 2, 2, pp. 76--87 (2005) 

9. Forsman, A. K., Nordmyr, J., Wahlbeck, K.: Psychosocial Interventions for the Promotion of 
Mental Health and the Prevention of Depression among Older Adults, Health Promotion 
International, 26, pp. 85--107 (2011) 

10.Forsman, A., Nordmyr, J., Matosevic, T., Park, A-L. Wahlbeck, K., McDaid, D: Promoting 
Mental Wellbeing among Older People: Technology-based Interventions, Health Promotion 
International, pp. 1--13 (2017), doi: 10.1093/heapro/dax047 

11.Cattan, M., White, M., Bond, J., Learmouth, A.: Preventing Social Isolation and Loneliness 
among Older People: A Systematic Review of Health Promotion Interventions, Aging and 
Society, 25, pp. 41--67 (2005) 

12.Ijsselsteijn W., Nap, H.H., de Kort, Y.: Digital Game Design for Elderly Users. In 
Proceedings of the Conference on Future Play ‘07. ACM, NY, pp. 17--22 (2007) DOI: 
http://doi.acm.org/10.1145/1328202.1328206 

13.Masi, C. M., Chen, H-Y., Hawkley, L. C., Cacioppo, J. T.: A Meta-Analysis of Interventions 
to Reduce Loneliness, Personality and Social Psychology Review, 15, 3, pp. 219--266 
(2011) 

14.Nycyk, M., Redell, M.: Older Adults’ Understandings of Social Inclusion. Views from a 
Healthy Ageing Community Program, Journal of Social Inclusion, 6, 2, pp. 77--91 (2015) 

15.Hassenzahl, M.: Experience Design: Technology for All the Right Reasons, Morgan & 
Claypool, San Rafael, California, (2010) 

16.Rodgers, W. L.,  Herzhog, A. R.: Collecting Data about the Oldest Old: Problems and 
Procedures, In R.M. Suzman, D.P Willis, & K.G, Manton (Eds.), The Oldest Old, pp. 135--
156 (1992) 

17.Hassenzahl, M., Eckholdt, K., Diefenbach, S., Laschke, M., Lenz, E., Kim, J.: Designing 
Moments of Meaning and Pleasure - Experience Design and Happiness, International 
Journal of Design, 7, 3, pp. 21--31 (2013) 

18.Hassenzahl, M.: User Experience and Experience Design. In M. Soegaard, & R. F. Dam 
(Eds.), The Encyclopedia of Human-Computer Interaction (2nd ed.). Aarhus, Denmark: The 
Interaction Design Foundation, (2014) Retrieved January 15, 2015, from 
https://www.interaction-
design.org/encyclopedia/user_experience_and_experience_design.html 

19.Hassenzahl, M., Diefenbach, S., Göritz, A.: Needs, Affect and Interactive Products - Facets 
     of User Experience, Interacting with Computers, 22, 5, pp. 353--362 (2010) 
20.Hassenzahl, M., Wiklund-Engblom, A., Bengs, A., Hägglund, S., Diefenbach, S.: 

Experience-Oriented and Product-Oriented Evaluation: Psychological Need Fulfillment, 
Positive Affect, and Product Perception, International Journal of Human-Computer 
Interaction, 31, 8, pp. 530--544 (2015). Doi: 10.1080/10447318.2015.1064664 

Interaction Design and Architecture(s) Journal - IxD&A, N.36, 2018, pp. 11-30

28



21.Partala, T., Kallinen, A.: Understanding the most Satisfying and Unsatisfying User 
Experiences: Emotions, Psychological Needs, and Context, Interacting with Computers, l, 
24, pp. 25--34 (2012)  

22.Sheldon, K.M., Elliot, A.J., Kim, Y., Kasser, T.: What is Satisfying about Satisfying Events? 
Testing 10 Candidate Psychological Needs, Journal of Personality and Social Psychology 
80, 2, pp. 325--339 (2001) 

23.Deci, E. L., Ryan, R. M.: Intrinsic Motivation and Self-determination Theory in Human 
Behavior, Plenum, New York (1985) 

24.Deci, E. L., Ryan, R. M.: Handbook of Self-determination Research, Univeristy of 
Rochester Press, Rochster, NY (2002) 

25.Hassenzahl, M., Tractinsky, N.: User Experience - a Research Agenda, Behavior and 
Information Technology, 25, pp. 91--97 (2006) 

26.Wiklund-Engblom, A., Hassenzahl, M., Bengs, A., Sperring, S.: What Needs Tell Us about 
User Experience. In: Human-Computer Interaction, INTERACT 2009, LNCS, vol. 5727, pp. 
666--669, Springer, Heidelberg, (2009) 

27.Szalma, J. L.: On the Application of Motivation Theory to Human Factors/Ergonomics: 
Motivational Design Principles for Human-Technology Interaction, Human Factors, 56, 8, 
pp. 1453 --1471 (2014) 

28.Righi, V., Sayago, S., Blat, J.: When We Talk about Older People in HCI, Who are We 
Talking about? Towards a ‘Turn to Community’ in the Design of Technologies for a 
Growing Ageing Population, International Journal of Human-Computer Studies, 108, pp. 
15--31 (2017) 

29.Raza, S. T., Sahar, F.: An Investigation on Perspectives of Usability and Functionality of 
Mobile Phones for Elderly, International Journal of Engineering and Technology, 5, 3, pp. 
398--401 (2013) 

30.Ziefle, M., Bay, S.: How Older Adults Meet Cognitive Complexity: Aging Effects on the 
Usability of Different Cellular Phones, Behaviour & Information Technology, 24, 5, pp. 
375--389 (2005) 

31.Charles, S. T., Carstensen, L. L.: Social and Emotional Aging, Annual Review of 
Psychology, 61, pp. 383--409 (2010) 

32.Morrison, J., Barnett, A.: Older People, Technology, and Community: The Potential of  
Technology to Help Older People Renew or Develop Social Contacts and to Actively 
Engage in their Communities (no date), http://www.cisco.com/web/about/ac79/docs/wp/ps/ 
Report.pdf 

33.Olphert, C. W., Damodaran, L., May, A. J.: Towards Digital Inclusion - Engaging Older 
People in the ‘Digital World’: In L. Gibson, P. Gregor & D. Sloan (Eds.), Proceedings of 
Accessible Design in the Digital World Conference. British Computer Society, Swinton, 
(2005), http://www.bcs.org/upload/pdf/ewic_ad05_s7paper1.pdf 

34.Rønning, W. M., Sølvberg, A. M.: Older Adults’ Coping with the Digital Everyday Life, 
Seminar.Net – International Journal of Media, Technology and Lifelong Learning, 13, 2, pp. 
55--71 (2017) 

35.Chen, K., Chan, A. H. S. A Review of Technology Acceptance by Older Adults, 
Gerontechnology, 10, 12, pp. 1--12 (2011) 

36.Ma, Q., Chen, K., Chan, A. H. S., Teh, P-L. Acceptance of ICTs by Older Adults: a Review 
of Recent Studies. In Zhou, J. & Salvendy, G. (Eds.). Human Aspects of IT for the Aged 
Population. Design for Aging, ITAP 2015. Lecture Notes in Computer Science, 99193. 
Springer, Cham, Switzerland, pp. 239--249 (2015) 

37.Kobayashi, L., Wardle, J., von Wagner, C. Internet Use, Social Engagement and Health 
Literacy Decline during Ageing in a Longitudinal Cohort of Older English Adults, Journal 
of Epidemiology and Community Health, 69, pp. 278--283 (2015) 

38.D’Orsi, E., Xavier, A. J., Steptoe, A., de Oliviera, C., Ramos, L. R., Orrell, M. et al.: 
Socioeconomic and Lifestyle Factors Related to Instrumental Activity for Daily Living 

Interaction Design and Architecture(s) Journal - IxD&A, N.36, 2018, pp. 11-30

29



Dynamics: Results from the English Longitudinal Study of Ageing, Journal of the American 
Geriatrics Society, 62, pp. 1630--1639 (2014) 

39.Desmet, P. M., Pohlmeyer, A. E.: Positive Design: an Introduction to Design for Subjective 
Wellbeing, International Journal of Design, 7, 3, pp. 5--19 (2013) 

40.Tovel, H., Carmel, S.: Maintaining Successful Aging: the Role of Coping Patterns and 
Resources, Journal of Happiness Studies, 15, 2, pp. 225--270 (2013) 

41.Araújo, L., Ribeiro, O., Paúl, C.: Hedonic and Eudaimonic Well-being in Old Age through 
Positive Psychology Studies: a Scoping Review, Anales de Psicologia 33, 3, pp. 568--577 
(2017) 

42.Hahn, J., Oishi, S.: Psychological Needs and Emotional Well-being in Older and Younger 
Koreans and Americans, Personality and Individual Differences, 40, 4, pp. 689--698 (2006) 

43.Forsman, A. K., Nordmyr, J.: Psychosocial Links between Internet Use and Mental Health 
in Later Life: a Systematic Review of Quantitative and Qualitative Evidence, Journal of 
Applied Gerontology, 36, 12, 1471-1518 (2017) DOI: 10.1177/0733464815595509 

44.World Health Organization (WHO): Global Age-Friendly Cities: a Guide, WHO, France, 
(2007) 

45.Plouff, L., Kalashe, A.: Towards Global Age-Friendly Cities: Determining Urban Features 
that Promote Active Aging, Journal of Urban Health, 87, 5, pp. 733--739 (2010) 

46.Bengs, A., Hägglund, S., Wiklund-Engblom, A., Staffans, S.: Designing for Suburban Social 
Inclusion: a Case of Geo-Located Storytelling, Interaction Design and Architecture(s) - 
IxD&A Journal, 25, pp. 85--99 (2015)  

47.Fuller, R. A., Irvine, K. N., Devine-Wright, P., Warren, P. H., Gaston, K. J.: Psychological 
Benefits of Greenspace Increase with Biodiversity, Biology Letters, 4, pp. 390--394 (2007) 

48.Kaplan, R., Kaplan, S.: The Experience of Nature, Cambridge University Press, Cambridge 
(1989) 

49.Chiesura, A.: The Role of Urban Parks for the Sustainable City, Landscape and Urban 
Planning, 68, 1, pp. 129--138 (2004) 

50.Phillipson, C.: Growing Older in Urban Space: Perspectives from Japan and the UK, 
ILCUK, UK, (2011), www.ilcuk.org.uk/files/pdf_pdf_188.pdf 

51.Ulrich, R. S., Simons, R. F., Losito, B. D., Fiorito, E., Miles, M. A., Zelson, M.: Stress 
Recovery During Exposure to Natural and Urban Environments, Journal of Environmental 
Psychology, 11, pp. 201--230 (1991) 

52.Morrison, J., Barnett, A.: Older People, Technology, and Community: The Potential of 
Technology to Help Older People Renew or Develop Social Contacts and to Actively 
Engage in their Communities (no date), http://www.cisco.com/web/about/ac79/docs/wp/ps/ 
Report.pdf 

53.ISO 9241-210: Ergonomics of Human System Interaction - Part 210: Human-Centered 
Design for Interactive Systems, (2010), https://www.iso.org/obp/ui/#iso:std:52075:en 

54.Kaasinen, E., Roto, V., Hakulinen, J., Heimonen, T. Jokinen, J. P. P., Karvonen, H. et al.: 
Defining User Experience Goals to Guide the Design of Industrial Systems, Behavior and 
Information Technology, 34, pp. 976--991 (2015) 

55.Braun, V., Clarke, V.: Using Thematic Analysis in Psychology, Qualitative Research, 3, 2, 
pp. 77--101 (2006) 

56.Gram-Hansen, L. B.: Geocaching in a Persuasive Perspective. In: S. Chatterjee & P. Dev 
(Eds.), Persuasive ‘09: Proceedings of the 4th International Conference on Persuasive  
Technology, ACM, New York, (2009) 

57.Sherman, E.: Geocaching: Hike and Seek with your GPS, Apress, Berkeley, (2004) 
58.@geing Online, https://www.facebook.com/geingonline/ 
 

Interaction Design and Architecture(s) Journal - IxD&A, N.36, 2018, pp. 11-30

30




