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Foreword

When I taught an undergraduate Human–Computer Interaction class at Dundee
University, a key part of the curriculum focused on human diversity, including a
section on ageing and how it impacts interaction design. I’d start the section by
showing the class what might appear to have been a randomly selected picture of a
neatly dressed older man, expecting they would assume it was someone with low
digital literacy. I’d ask if they knew who it was, and I don’t recall anyone ever
giving the right answer. I’d then tell them that the person in the photo—Doug
Engelbart—was responsible for the computer mouse and hypertext, two of their
most familiar day-to-day technologies.

As part of their group project on user-centred design, students were encouraged
to work with older adults as participants in exploratory research and evaluation. In
this activity, they might also have the opportunity to meet Bill, who was a navigator
with the British Royal Air Force during World War II. Using the analogue tech-
nology of the 1940s, he safely guided his crew to and from Japan in terrifying
wartime conditions. But when it came to using software to create a slide presen-
tation to share his passion for aviation, technology defeated him.

These are two examples of the many stories that illustrate the nuanced rela-
tionships we have with technology and the expectations we might have of older
people’s ability to use it. They are stories to remind us that successful use of
technology by older people is a complex mix of design, psychological and phys-
iological factors that are highly dynamic in nature. Lazy stereotypes and ques-
tionable assumptions of what older people can and can’t do, what they want and
what they should be given, can threaten a future where technology has the potential
to enhance quality of later life.

In my work first in academia and latterly as a digital accessibility consultant, my
experience is that awareness and interest in designing for diverse populations has
never been higher. Yet, this is also a time where technology, inclusion and diversity
have become politically charged topics at an unprecedented level of intensity. The
gains we thought we’d made in recent years to establish the rights of diverse groups
not to encounter discrimination are being threatened by movements capitalising on
disenfranchisement—political and ideological shifts in and beyond the tech
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industry. The consequences of technology-mediated events such as the 2016 United
States presidential elections, Brexit, the emergence of the alt-right, and stories
questioning the ethics of Silicon Valley companies, create concerns of declining
respect for people and diversity. We also have the seemingly constant economic
pressure to create and ship technology that does more, and in new ways, making it
harder to focus on providing a quality user experience for new and existing users.

These events put the progress we’ve made in universal design at risk. But we
have an opportunity to embed knowledge of human diversity in a way that reduces
ingrained bias in design decisions. When designing for diversity “just happens”
because designers do it as a core professional skill, the argument—driven by
expectations of expensive remediation and constrained functionality—that inclusive
design is an unjustifiable economic burden is substantially weakened. Normalising
diversity as far as possible helps ensure that digital content creators, policymakers,
tool builders and the many other stakeholders who influence how technology
shapes our lives do so in a way that is as innately inclusive as possible. And a
design team that focuses on people with disabilities, people from ethnic minorities,
people in stressful situations and older people is a team that is likely to find insights
and innovations that benefit a wide audience.

That’s why this collection of knowledge on ageing and technology is so wel-
come, not only to inform and encourage researchers working in this fascinating and
important field to continue discovering and sharing, but to support technology
design decisions that are informed and influenced by the characteristics and cir-
cumstances of a significant but under-represented demographic. I warmly applaud
Sergio Sayago’s dedication and commitment to assembling these perspectives on
understanding and designing for the needs of older technology users in different
situations. I hope this book can challenge assumptions, provide valuable evidence
to guide design strategy and ultimately shine a light on opportunities to use tech-
nology to enhance the lives of older adults. And, I hope that we can look forward to
a future where design teams are not surprised by Doug’s technological expertise,
and where Bill can share his passion and expertise through presentation software
that works for him.

Fife, Scotland David Sloan, Ph.D.
User Experience Research Lead with The Paciello Group
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Introduction



Chapter 1
Editorial Introduction—Perspectives
on HCI Research with Older People

Sergio Sayago

1.1 Overview

A great deal of older-adult HCI research
1
conducted since its origins (1990–2000s)

can be characterized by (i) understanding and compensating for the impact of age-
related changes in functional abilities on older people’s interactions with digital
technologies, (ii) providing them with something they do not have or must improve,
with either technologies specifically designed for them, or adapted, simplified ver-
sions of existing ones, and (iii) helping them to live as independently as possible
and age-in-place with assistive technologies. This analysis has been discussed, with
different levels of detail and approaches, in previous studies (Righi 2016; Ferreira
2015; Vines et al. 2015; Rogers and Marsden 2013; Parra et al. 2014).

While addressing these issues is important to make digital technologies more
accessible, useful, and pleasant to use for the fastest growing segment of the popula-
tion, there are reasons to claim that the current perspective on decline and help is not
enough to better understand, design, and evaluate older people’s interactions with
digital technologies in the early 21st century. For instance, while seeing older people
as a set of human factorsmight be, especially in Europe and the US, the most natural
or obvious way of operationalizing this user group within HCI, there are alternative,
more contemporary, less dehumanizing, and richer, ways of looking at them. Older
people can also be seen as individuals with a wealth of life experience, with interests
and aspirations in their later life, as well as limitations and losses. In addition to
this, the predominant paternalistic—and, on some occasions, instrumental and med-
ical—perspective on digital technologies and older people, while relevant, is limited,

1 In this editorial introduction, Iwill use the expression ‘older-adult HCI research’ and ‘HCI research
with older people’ interchangeably.

S. Sayago (B)
Universitat de Barcelona, Barcelona, Spain
e-mail: ssayago81@gmail.com

© Springer Nature Switzerland AG 2019
S. Sayago (ed.), Perspectives on Human-Computer Interaction Research
with Older People, Human–Computer Interaction Series,
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4 S. Sayago

as it fails to explore the extent to which digital technologies fit into older people’s
lives and enable them to be and feel empowered in their older adulthood. Is helping
them all digital technologies can do for older adults?

This current perspective indicates that older-adult HCI still has not kept up with
changes in paradigms of HCI (Harrison et al. 2011; Hassenzahl 2010; Bannon
1991)—from Human Factors to Human Actors, and to User eXperience. These
changes have been prompted by, and aligned with, the evolution of digital technolo-
gies (e.g., from computers being a work-placed tool that were used for specific tasks
to a much more ubiquitous presence in our everyday lives), their users (e.g., from
experts to non-experts), and technology use (e.g., from productivity and efficiency
as ICT goals to flourish and well-being). Older-adult HCI research might not have
progressed at the same rate as HCI because of its youth. HCI research with older
people has skimmed the surface of the complexity, diversity and richness of old age
and ageing,2 as the field focuses almost completely on the individual, social and
negative side of ageing, which does not help us understand, appreciate, and design
the relationship between older people and digital technologies at its full.

Against this background, which I discuss further in Sect. 1.2, I set out to publish
a book to take older-adult HCI research forward by providing a new (or different)
perspective on it. I released a call for expressions of interests in a blog post3 and
disseminated it as widely as possible. Sixteen expressions of interests were submitted
and peer-reviewed by two reviewers, with different levels of academic seniority, and
myself. We encouraged the authors to discuss the new perspective introduced in their
chapters. Fourteen chapter proposals were accepted.4

Contributions come from researchers working at universities and/or technological
centers in Europe (Sweden, theNetherlands, Germany,Austria, theUK, Spain, Italy),
Canada (Toronto, Alberta), the US (California, Washington), South America (Chile,
Mexico), Australia (Melbourne), and the Middle East (Israel). This international
dimension is in accordwith thewidespread interest in ageing anddigital technologies.

The contributors come from many different fields, such as Psychology, Informat-
ics, Sociology, InformationDesign, Computer Science, Communication, Library and
Information Studies. This variety of areas provides an interdisciplinary character to
the perspective introduced in this book, and is aligned with the multidisciplinary
nature of both HCI and research on older people/ageing and digital technologies.

The interdisciplinary perspective that emanates from the chapters, which I outline
in Sect. 1.4, does not ignore the current or most predominant perspective, as doing so
would be a mistake. We cannot ignore that age-related changes in functional abilities
do have an impact on older people’s interactions with digital technologies. Instead,
the perspective is an invitation to

2See, for example, the series of three handbooks of ageing: Handbook of the Biology of Aging,
Handbook of the Psychology of Aging, and Handbook of the Aging and the Social Sciences. At the
time of writing this book, the current edition is the seventh.
3http://hciolderpopulation.wordpress.com/.
4Two expressions of interest were not aligned with the mission and vision of the book.

http://hciolderpopulation.wordpress.com/
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• address topics that include decline, health, help and isolation, but go beyond them,
such as leisure, fun and culture, to delve into the role of digital technologies in
multiple facets of older people’s lives,

• focusmore on doing research and designing technologieswith and for older adults,
and their local communities, to avoid andfight against social conceptions of ageing,
such as ageism,

• examine their life course (and transitions), strengths, interests, and values, as well
as their limitations and needs, to design technologies that not only help older adults
do something but also empower them in their older adulthood.

This perspective deepens and widens older-adult HCI research. Within this per-
spective, older people are not only individuals in need of help but also Social Actors
(Sayago 2009). This perspective is also more aligned with the current wave (UX)
of HCI and the diversity of ageing than the current one, and suggests a number of
future research opportunities, which I discuss in the final chapter of the book.

1.2 Background

At the outset of the 21st century, we are faced with a number of global issues.
According to the United Nations,5 these issues are, amongst others, Big Data for
Sustainable Development, Climate Change, Gender Equity, Peace and Security,
Water, Refugees and Ageing. The subject matter of this book deals with the latter.
As stated in (United Nations 2017), population ageing—the increasing share of
older persons in the population—is poised to become one of the most significant
social transformations of the 21st century, with implications for nearly all sectors of
society. Population ageing is occurring in a context in which digital technologies,
code and software are having a profound influence on theworld. Thus, it is timely and
important to study the relationship between older people and digital technologies.
This book addresses it from the viewpoint of HCI.

HCI research with older people is, at the time of writing this book, still in its
infancy. To the best ofmy knowledge, two of the first studieswere the seminalHuman
Factors Research Needs for an Aging Population (Czaja 1990) and the Handbook
of Human Factors and the Older Adults (Fisk and Rogers 1997), both published
in the 1990s. Since then, ageing has become a significant research area in HCI
(Vines et al. 2015). A growing number of books addressing the topic of older people
and digital technologies have been published over the last decade (Barbosa and
Vetere in print; Johnson and Finn 2017; Friberg and Wright 2014; Harness 2011;
Pay and McLaughlin 2011; Fisk et al. 2009). Special sessions/workshops in major
HCI conferences, and conferences devoted to older people and digital technologies,
are also regularly held.6

5http://www.un.org/en/sections/issues-depth/global-issues-overview/.
6ITAP: International Conference on Human Aspects of IT for the Aged Population (http://2018.
hci.international/itap).

http://www.un.org/en/sections/issues-depth/global-issues-overview/
http://2018.hci.international/itap
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This growing importance of ageing within HCI can be taken as an example of the
overall and ever-increasing interest in research on ageing, which has become a major
focus in science and in the many professions that serve ageing populations, as the
Handbook of Aging series—see footnote 3—illustrate. How has HCI research with
older people evolved over the years? From time to time, it is a useful intellectual
exercise to take stock of the research conducted in a field. This exercise allows us to
better understand the research conducted, identify gaps and missing areas, and ways
of filling/addressing them. Although older-adult HCI is a relatively young research
area, I argue that this exercise is timely and necessary. The body of knowledge
amassed over almost 30 years enables us to lay out the set of concepts and practices
that characterize much of it, and to discuss research direction(s) that could be taken
in the early 21st century.

I will carry out this exercise by taking as a reference point the evolution or waves
of HCI research, which I outline in the next section, since these waves provide a
useful analytical framework. Please note that the references cited in the following
Sects. 1.2.1 and 1.2.2 aim to be exemplary of the issues discussed. The reader is
invited to refer to them to develop a more comprehensive view.

1.2.1 Waves of HCI Research in a Nutshell

Within the first HCI wave (1980–1990s), users were regarded as a passive element
in the human-machine equation. They were reduced to a set of (mostly cognitive)
characteristics—HumanFactors (Bannon1991). TheHuman InformationProcessing
Model (Card et al. 1983) and theGOMSmodel are exemplaryworks of this first wave
of HCI. Much research was conducted under laboratory conditions, where experts
(e.g., technicians, scientists, and engineers) used computers.

The second HCI wave (1990–2000s), which was largely motivated by the fact
that computers moved out of laboratories in the 1990s, looked at users not simply as
objects of study, but as active and autonomous agents (especially, in work settings).
Within this wave, users are regarded as Human Actors (Bannon 1991). Usability,
social relationships, communication, collaboration and cooperation are important
topics of this wave. Thus, studies conducted in laboratories were important but
not enough. Research should be conducted in real-life settings too. It was also
generally accepted that the user should take part in the design of technologies so
that they better met their needs. Ethnography—and its variants for an engineering
context, such as Contextual Design (Holtzblatt and Beyer 1998)—and Participatory
Design (Schuler and Namioka 1993), became key research and design approaches.
Important theoretical frameworks in this wave were, amongst others, Activity
Theory (Kaptelinin and Nardi 2006), Distributed Cognition (Hutchins 1995) and
Situated Action (Suchman 1987).

Mobile Interface Design with older people: a series of international events on mobile HCI for
older adults (https://olderadultsmobileinterfaces.wordpress.com/).

https://olderadultsmobileinterfaces.wordpress.com/
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The focus of the third (or current) wave is to understand (and do) HCI research by
addressing the user as a whole—their motivations, needs, interests, practices, emo-
tions, culture, values, and so on. This change in perspective is often referred to as a
‘turn to experience’, which attempts to go beyond usability and the instrumental (e.g.,
‘get things done’) focus of previous HCI (Harrison et al. 2011; Hassenzahl 2010;
Bødker 2006; Hassenzahl and Tractinsky 2006). This third wave has primarily been
motivated by the varied and rich use that people with different profiles and age ranges
make of digital technologies in their everyday lives. A turn to embodiment (Dourish
2004) and values (Shilton 2018), are, amongst others, contemporary HCI theories
(Rogers 2012). A plethora of research and design methods and approaches, quanti-
tative, qualitative and mixed, online and offline, are conducted (Lazar et al. 2017).

The reader is referred to (Grudin 2017) to know more about the evolution of HCI
research, and to (Rogers 2012) for HCI theories.

1.2.2 Evolution of Older-Adult HCI Research: A Guided
Discussion

During the 1990s, the seminal Czaja (1990) and Fisk and Rogers (1997) both argued
that age-related declines in functional abilities affected performance in a wide range
of contexts, and that new interfaces, which made up for these declines, were needed.
Despite running the (unavoidable) risk of oversimplifying previous research, the
claims made by these seminal works 20 years ago, which share important traits
with the first wave of HCI, inasmuch as older people are narrowed down to a set
of factors, still predominate in much of today’s HCI research with older people.
Common to most studies is to (a) examine the extent to which age-related changes in
functional abilities impact on their interactions with digital technologies (e.g. Guo
2018; Haesner et al. 2018; Ahn et al. 2014), and (b) to propose the design of new or
alternative versions of existing technologies that compensate for these changes (e.g.
Fröhlich et al. 2016; Muskens et al. 2014; Dalgaard et al. 2013; Graf et al. 2012).

The predominance of this approach might be due to the fact that age-related
changes in functional abilities stand out in older people’s interactions—be they
gestural, voice-driven or point-and-click—with digital technologies. The way
we conceptualize users in technology design (Oudshoorn et al. 2016; Neven 2010)
provides another explanation. Stereotypes run deep in humans, because of cultural
and cognitive reasons, and in the case of older people and technologies, these tend to
be overwhelmingly negative (e.g. Durick et al. 2013). To briefly illustrate this fact,
imagine an older person using a computer before answering the following questions.
Have you pictured a man or a woman? Is he or she struggling or using it smoothly?
At present, the most likely answers are: (a), man, because technology�men, and (b)
struggling, because age enters into and shapes everyday social interaction, affecting
the expectations (and evaluations) of the individuals involved. We associate digital
technologies with the young and older people with frailty.
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Another considerable research strand is concerned with communication (e.g.,
Coelho et al. 2017; Barbosa et al. 2017; Rogers and Mitzner 2017), and supporting
and fostering independent living, healthy and active ageing (e.g. Yuan et al. 2018;
Parra et al. 2014). These studies pay attention to, anddesign technologies thatmakeup
for, age-related changes in functional abilities. Yet, they also go beyond these human
factors by addressing other topics, such as technology use, social relationships, atti-
tudes and motivations, which are more related to the second and current HCI wave.
Within this research strand, we find different types of technologies, ranging from
games to robots, designed to enrich and facilitate intra- and intergenerational com-
munication, and to help older people do daily activities on their own (e.g. McNeill
et al. 2017; Coelho et al. 2017; Frennert and Östlund 2014). Much older-adult HCI
research concentrates on this strand. This might be—perhaps—motivated by calls
for public funding (e.g. AAL, H2020), which, more often than not, view technology
solely as a solution to the problems of older people, and a way to provide more
cost-effective support to our growing aging population.

HCI research with older people is a very rich field. Other studies, which I found
difficult to fit into the previous two strands, include those which, for instance, (i)
explore the usability, accessibility and usefulness of emerging styles of human-
computer interaction, such as virtual and conversational agents (Carrasco 2017),
robots (McGlynn et al. 2017), interactive glasses (Haesner et al. 2018) and ubiquitous
technologies (Cozza et al. 2017), (ii) examine important aspects in technology uptake
by older people, such as first-level (access), second-level (skills), and third-level
(outcome/benefit) digital divide (Scheerder et al. 2017; Khosravi et al. 2016; Wu and
Munteanu 2018), (iii) explore human-animal interaction with older adults (Gee et al.
2017), (iv) look at factors relating to responsibility, values and cultural expectations
contributing to older people’s resistance to digital technologies (Knowles andHanson
2018), and (v) explore the emerging topic of smart ageing cities (Righi et al. 2015).

By interpreting the waves of HCI research within the context of older-adult HCI,
there are reasons to argue that this field has yet to embrace more fully the third wave.
I will provide three relevant examples to support this claim:

(1) In much of the research reviewed above, older people tend to be portrayed by
using the ‘rhetoric of compassion’ (Rogers and Marsden 2013), i.e., to provide
them with something they lack. A noteworthy example is the way in which a
large number of studies that focus on communication and independent (ambi-
ent assisted) living to justify their objectives: older people are socially isolated
and homebound. Some older people fit this profile but (many) others do not
(Cornwall et al. 2008). Current research does not represent well enough the rela-
tionship between digital technologies and those older people who, for instance,
lead active and socially rich lives, attend courses in community centres on a
broad array of topics, travel and do exercise on a regular basis.

(2) Much of today’s HCI research with older people is so focused on the—per-
haps—most noticeable traits of ageing (decline in functional abilities) that it
forgets that a person who is 65 (or older) is a product of what he or she has been
before (Settersten 2003). This life experience aspect is, in a way, related to one
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of the most important tenets of ethnography, which can be summarized with
the Native American Proverb “never criticize a man until you’ve walked a mile
in his moccasins”,7 and just as important, if not more, than cognitive-related
declines, in adult education (Knowles et al. 2005).

(3) The strong focus on communication and health, albeit important, reduces
considerably the role that digital technologies could (and should play) in
older people’s lives. How can digital technologies empower them in their
older adulthood (e.g., extend their abilities, understand further issues that
matter to them)? Empowering people through technology is of increasing
concern in the HCI community (Schneider et al. 2018). This is happening in
tandem with a growing interest in HCI in “doing good with technology” or in
Positive Computing (Calvo and Peters 2014), and with Positive Psychology,
which attempts to “remind (our field) that psychology is not just the study of
pathology, weakness, and damage; it is also the study of strength and virtue”
(Csikszentmihalyi 2014, p. 284). Interdisciplinary research on ageing has also
shown that ageing is a complex process of both losses and gains.

These three examples illustrate that the predominant perspective is not enough
to address a number of issues, which are not only important in HCI but also in
other related areas. Older people have mostly been overlooked in HCI until relatively
recently, and thismight bewhy these topics have not attractedmuch research attention
yet. However, the time is ripe for addressing them, without turning a blind eye to
those aspects on which we have focused thus far. If we look at the current wave of
HCI, it draws upon, deepens and widens, the previous two waves; it does not ignore
them altogether.

A growing number of recent studies have started to provide alternative per-
spectives on HCI with older people by, for example, reflecting on the fundamental
question of ‘when we talk about older people in HCI, who are we talking about?’
(Righi et al. 2017), and looking into the transition from older people as passive con-
sumers of digital content to active creators of both digital contents and technologies
(Guo 2018; Ferreira et al. 2017; Rogers et al. 2014). This book contributes to keep
pushing the boundaries.

1.3 Overview of the Contents of the Book and Chapters

The first two chapters of the book (Part II) address an important topic—technology
design—from different perspectives: dementia and the role of designers.

Arlene J. Astell in Chap. 2 argues that there is a need for practical, affordable and
scalable solutions to empower people to live as well as possible with dementia. To
achieve this, Arlene argues that we need to shift from the medical approach focused
on the symptoms of dementia to an approach based on empowerment through the

7Some argue that the Walk a Mile in His Moccasins actually comes from a poem written by Mary
T. Lathrap in 1895—https://www.aaanativearts.com/walk-mile-in-his-moccasins.

https://www.aaanativearts.com/walk-mile-in-his-moccasins
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sensitive and appropriate use of technology. This chapter also reports on design
activities to create technologies with and for people who have dementia, and not
only with and for their caregivers and relatives.

Yvonne Erikson and Marie Sjölinder in Chap. 3 discuss the role of design in
supporting an interest in and use of technologies among older people. Yvonne and
Marie argue that the design of new services targeted at older people needs a new
approach, because stereotypes and assumptions affect (older) people’s self-image and
attitudes towards technology. Ageing is not an illness. Central to the new approach
put forward in this chapter is to make designers and technology developers more
aware of the impact of stereotyped and taken-for-granted views on all of us.

The third chapter opens a series of chapters (Part III) that focusmore on exploring,
understanding and building the relationship between older people and widespread or
emerging digital technologies.

Andrea Rosales and Mireia Fernández-Ardèvol in Chap. 4 investigate the
intergenerational use of smartphones over time by triangulating the results of
a comparative analysis of the generational use of smartphones based on logs,
with an online survey and focus groups. With some exceptions, this approach is
uncommon in older-adult HCI. The results show that older people are a minority
and a heterogeneous group regarding smartphone use in Spain. The results also
show that values, habits and long-term perspectives influence their decision to use
smartphones. To avoid structural ageism in the design of intelligent systems based
on smartphone logs, Andrea and Mireia invite us to take digital minorities and
heterogeneity into account in our research.

Clara Caldeira and Yuna Chen in Chap. 5 provide a review of older people’s use of
self-tracking and self-tracking technology. The review shows that while older people
are engaged in self-tracking activities, the functionalities, assumptions, visual design
and advertising of activity trackers, which are among the main self-tracking tools
currently available, are focused on young andmiddle-aged adults.Most of the studies
are conducted with older adults with special needs (or their caregivers), and aim to
improve/monitor their health. While important, Clara and Yuna claim that there is
potential for leveraging both self-tracking and monitoring to offer adequate support
for older people who are still independent.

Michela Ferron, Nadia Mana and Ornella Mich in Chap. 6 show that mid-air ges-
ture interaction cannot only overcome some accessibility issues that come with age,
but also make the interaction more pleasant, fun and engaging for older users. This
chapter presents the main characteristics of mid-air gesture interaction, discusses
the most prominent design challenges for older adults, describes how the authors
approached the design of this kind of interaction in an H2020 project through a
user-centred and value-based design approach, and proposes a set of design rec-
ommendations. These include designing for fun and designing gestures following a
participatory and user-centred design approach, which challenges the most common
one: designing gestures that are easy for an algorithm to recognize!

Panote Siriaraya and Chee Sian Ang in Chap. 7 report on a mixed-based study
aimed to investigate how various aspects of 3D virtual worlds influence the social
interaction experience—the sense of being together with others—of older users.
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Delving into older people’s interactions with virtual worlds, Panote and Jim show
that, in addition to the commonly assumed cognitive ability barriers, concerns about
deception and false identity of avatars, and prior expectations of 3D computer gen-
erated environments as being non-serious fictional spaces, determined their (in this
case, negative) social experience.

Gerard Llorach and colleagues in Chap. 8 discuss their ongoing research on
building the interactive 3D web graphics aspects of Embodied Conversational
Agents. They present an innovative technological pipeline, which allows us to carry
out rapid (and mostly inexpensive, with free tools) online experiments to address
key issues, such as anthropomorphic aspects, in the design of ECAs with, and for,
older people and their local communities. Gerard and colleagues also report on
initial results of activities aimed to explore the physical appearance of ECAs for
older people. The results indicate that a group of older people preferred ECAs to be
female, and that designing them was easy and great fun.

In Part IV, the chapters explore issues which have received scant attention thus far
in older-adult HCI, such as online leisure, adopting a community perspective, and
others that are gaining traction, such as the transition from passive to active creators
of digital content.

Vera Gallistl and Galit Nimrod in Chap. 9 suggest three pathways towards a
better understanding of the roles online leisure plays in older adults’ subjective
wellbeing (SWB): (i) simultaneous exploration of various online leisure activities,
(ii) concurrent examination of both online and offline leisure activities; and (iii)
differentiation among discrete sub segments of older Internet users. Vera and Galit
point out that the impact of media-based leisure activities on SWB does not depend
on the type of medium used (offline or online) but rather on the purpose they serve.

Noah Lenstra in Chap. 10 puts forward a new concept, the informatics life course,
grounded in ethnographic research in senior centres and public libraries in the US.
This concept refers to how a person learns technology throughout the stages of his
or her life as he or she ages in place. Retired individuals have rich, multifaceted
lives, of which age-related changes in functional abilities are just one facet. Key
dimensions of this concept are experiences of ageing in communities, technology
support, ageism, and the transition from work to retirement. Noah argues that the
informatics life course can contribute to correct ageist stereotypes, which leads some
older adults to stop using technology when they retire, out of a belief that technology
is inherently the domain of hunger individuals.

Montserrat Celdrán, Rodrigo Serrat and Feliciano Villar in Chap. 11 focus on the
motivations, which are a key topic in UX, for older people to write a blog. The results
of a number of interviews with older adults, who are likely to exhibit the profile of the
next generation of older people, indicate that transition to retirement plays a key role
(a more important one than declines in functional abilities and social relationships)
in explaining their adoption of blogging, as well as most common ones, such as a
desire to write and express ideas.

Chapter 11 touches upon older people’s heterogeneity, which is a recurrent topic
in the discussion on technology and older people…but how heterogeneous is the use
they make of digital technologies? The next two chapters address this question.
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Susan M. Ferreira, Sergio Sayago and Josep Blat in Chap. 12 argue that digital
technology use by older people is not so heterogeneous as one might think. Their
chapter draws on a 5-year ethnographic study of technology use by approximately
220 older people in Barcelona, and two rapid ethnographic studies in Denmark and
Brazil, with 90 older people taking part in each country. Susan and colleagues show
that a perceived need of taking control over ‘who sees what’ when they share digital
media online, sharing this content with those they care for, and feeling more useful,
socially and digitally included were striking similarities among the three groups.

Francisco J. Gutierrez and colleagues in Chap. 13 present a different picture,
reporting onmore differences than similarities between older people in Latino Amer-
ican and in the West as far as digitally-mediated intergenerational social interaction
is concerned. For instance, while some exceptions occur, Latin American families
follow an interaction routine—grounded in tradition—that in most cases involves a
weekly family reunion, which tends to be more difficult to happen in the West. This
stresses the need to considermore deeply cultural aspects in older-adultHCI research.

The last two chapters (Part V) address methodological aspects—namely, the need
to adapt usability methods to older people—and a future research topic, computer
programming and older people.

Rachael L. Franz and colleagues in Chap. 14 stress the importance of understand-
ing how to conduct effective usability testingmethods with older people. By compar-
ing three commonusability testingmethods (concurrent thinking-aloud, retrospective
thinking-aloud, and co-discovery) and conducting interviews with HCI experts, the
results support an approach that includes the need to understand users and empower
them in usability studies through adjusted and user-sensitive multi-methods.

Sergio Sayago, Ángel Bergantiños and Paula Forbes, in Chap. 15, draw upon three
in-person courses conducted in an adult educational centre, and discuss the relative
relevance of technology acceptance constructs, showing that Perception of Useful-
ness is more than Perceived Ease-Of-Use, as the participants had to perceive the fit
of programming in their lives. Sergio and colleagues also introduce new elements to
understand technology acceptance in this context, such as Perceived Exclusion.

1.4 Perspective on HCI Research with Older People

The perspective on HCI research with older people introduced in this book is inter-
disciplinary, draws heavily on the contents of fourteen chapters, and has three key
elements:

To examine topics related to technology use that include, but also go
beyond, age-related decline in functional abilities, health, help and isola-
tion/communication, to delve into the role of digital technologies in multiple
facets of older people’s lives.
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Chapters in Part II, III, IV and V are related to this element. In Part III, Chap. 5
invites us to realize that self-tracking technologies, which are mostly related to mon-
itoring, can be used for other purposes than health, such as learning more about
ourselves. Chapter 6 argues that fun and engagement are achievable objectives when
designingmid-air gesture interaction for older people, and can have the added benefit
of encouraging older adults to exercise. Chapter 8 presents an innovative, low-cost
technological pipeline for looking into anthropomorphic aspects of an emerging type
of human-computer interaction style: Embodied Conversational Agents. Chapter 4
suggests that designing intelligent system based on smartphone logs can lead to
digital ageism and overlook digital minorities. Ageism is also addressed in Part II
(Chap. 3) and Part IV (Chap. 10). In Part IV, Chap. 9 focuses on subjective well-
being, and argues that older adults now live in increasingly mediated environments,
which are shaped by offline and online content. Thus, their subjective wellbeing is
not determined by involvement in one specific activity or the other, but rather by
simultaneous involvement in several offline and online activities. Chapters 12 and 13
show the need to focus more on cultural aspects. In Part V, Chap. 15 shows that we
know little—if anything—about the factors that can foster programming acceptance
among older people.

To focus more on doing research and designing technologieswith and for older
people, and their local communities, to avoid and fight against negative social
conceptions of ageing, such as ageism and stereotypes.

Chapters in Part II, III, IV and V are related to this element. In Part II, Chap. 2
argues for a shift in approach as far as technology design and people with demen-
tia is concerned, where there is a need to move away from the current medical
approach focused on the symptoms of dementia to an approach based on empow-
erment through the sensitive and appropriate use of technology. Chapter 3 indicates
that there is a need for making designers more aware of the impact of stereotypes
and the most widespread design approach on older people’s self-image and attitudes
towards technology. In Part III, Chap. 6 argues for putting older people first in the
design of gestures. Rather than giving priority to gestures that are easy to recognize
by algorithms, the focus should be on meaningful and natural gestures for users.
Chapter 8 presents older people as competent designers of avatars with free online
tools. In Part IV, Chap. 10 argues for doing more HCI research with older people in
communities, where they usually receive the support they need to appropriate tech-
nologies. Chapter 13 invites us to reflect on whether and howwe can reuse the design
knowledge gained thus far to devise the next wave of interaction systems for older
people living in non-European and non-Western countries. In Part V, Chap. 14 shows
that there is a need to adapt usability methods so important as the thinking-aloud
protocol to older people’s characteristics to keep themmotivated in usability studies.
Chapter 15 reinforces this need to adapt methods by discussing the difficulties in
conducting questionnaires with technology acceptance constructs with older people.
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Chapter 15 also highlights the importance of social aspects in fostering programming
acceptance among this user group.

To examine more older people’s life course (and transitions), motivations,
strengths, interests, and values, as well as their limitations, weaknesses and
needs, to design technologies that not only help them do something but also
empower older adults.

Chapters in Part III, IV and V are related to this element. In Part III, Chap. 4
argues that their values, habits and long-term perspectives considerably influence
older people’s decision to use smartphones with more or less frequency. Chapter 7
shows that, in addition to the commonly assumed cognitive ability barriers, concerns
about deception and false identity of avatars, and prior expectations of 3D computer
generated environments as being non-serious fictional spaces, determined their
social interaction experience. In Part IV, Chap. 10 puts forward the informatics life
course, which refers to how a person learns technology throughout the stages of his
or her life as he or she ages in communities. Chapter 11 shows that, in addition to
overcoming age-related changes in functional abilities, the transition to retirement
takes on a key role in explaining the adoption of blogging by (some) older people.
In Part V, Chap. 14 argues that usability tests can have a lasting impact on older
people’s self-efficacy if they perceive the test as too difficult. The chapter also
proposes the best method of testing as being co-discovery in order to alleviate this
issue. Chapter 15 stresses the need to understand the fit of programming in older
people’s lives in order to foster the acceptance of this technology.
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Chapter 2
Creating Technologies with People Who
have Dementia

Arlene J. Astell

2.1 Introduction

Dementia is a syndrome that has multiple causes, each of which produces different
challenges for the individual but all of which are characterised by irreversible brain
damage and progressive worsening over time. As age is the greatest risk factor
for developing dementia (Prince et al. 2015) increasing life expectancy means the
number of people with dementia is rising rapidly. Worldwide in 2015, 46 million
people were estimated to have dementia, predicted to rise to 74.7 million by 2030
and 131.5 million by 2050, with the fastest rate of growth in low- and middle-income
countries (Prince et al. 2015). There are currently no disease-modifying therapies
for dementia, i.e., no medication that can stop or reverse the disease process (Mehta
et al. 2017). In the past 15 years alone, over 400 drug trials have failed to deliver
(Bennet 2018).

Over the course of dementia, people experience progressive decline in their
cognitive abilities such as memory, attention, executive functions and aspects of
language. These cognitive abilities support all aspects of our behaviour and as such
their gradual erosion undermines the skills that allow people to look after themselves.
For example, impaired executive functions can interfere with an individual’s ability
to plan, initiate and monitor activities such as shopping, cooking, route planning
and driving. In some types of dementia, it is the behavioural changes that are most
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noticeable. These cognitive and behavioural changes unsurprisingly interfere with
an individual’s independence and autonomy, and they increasingly turn to other
people for support, primarily family members (Prince et al. 2016). In the UK, recent
estimates value the unpaid support provided by families at approximately £17.4bn
per annum, accounting for two-thirds of the total estimated cost of dementia of
£26.3bn, which includes loss of productivity from family members giving up work
to look after a relative, (Prince et al. 2015). In the US in 2016, 18.2 billion hours
of unpaid support were provided to people with dementia, valued at $230.1 billion
(Alzheimer’s Association 2017). Worldwide, the total global estimated cost of
dementia in 2015 was US$818 billion, predicted to rise to one trillion US dollars by
2018, equivalent to the 18th largest economy in the world (Prince et al. 2015).

The growing numbers of people livingwith dementia puts the currentmodel under
the spotlight as more countries around the world look for ways to respond. The rising
costs, mounting pressures on healthcare systems and lack of medications suggest we
need new approaches to dementia.

2.2 Current Context

At present dementia is primarily viewed through a clinical-lens, i.e., that dementia
is a clinical issue and thus requires clinically-based responses. This has pros and
cons for individuals who have dementia. The major benefit is a diagnosis, a label
which provides an explanation for the changes in cognition and behaviour that a
person is experiencing. Knowing that these changes have a cause (neurological
disorder) and a name (dementia or Alzheimer’s disease for example) brings relief
to individuals and their families (Dubois et al. 2016). In addition, a diagnosis can
help people to access services and clarify their wishes for the future. However,
the majority of people with dementia across the world do not have a diagnosis as
recent estimates suggest that only 20–50% of cases are documented in high-income
countries, with a much lower percentage in low-to middle-income countries, which
have far fewer resources and specialized services (Prince et al. 2015). Other barriers
to receiving a diagnosis include “stigma, suicide risk, lack of training, diagnostic
uncertainty…and the reluctance of healthcare providers to make a diagnosis when
no effective disease-modifying options are available” (Dubois et al. 2016, p. 617).

This latter point is especially telling as many countries are currently focusing
their public health efforts on increasing diagnostic (memory clinic) services.
For most people, a medical diagnosis is usually accompanied by some form of
medical treatment. In dementia there are very few options available for healthcare
providers, especially for the less common types of dementia. As stated above,
there are no drugs to reverse or cure any type of dementia. The only available
medications—acetylcholinesterase (AcHe) inhibitors—target Alzheimer’s disease,
aim to bring symptomatic relief, benefit approximately 50% of people, have only
modest impacts (small gains in cognition or activities of daily life or no change),
which last for a short (up to 12 months) period of time (Wattmo et al. 2012). There
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are no medications specifically for the other causes of dementia although people
with vascular dementia may be offered drugs that target cardiovascular risk factors,
such as high blood, pressure, high cholesterol and blood clotting.

In the absence of medication there is also a lack of nonpharmacological interven-
tions. In the UK, the National Institute of Health and Clinical Excellence (NICE)
recommends that people be offered group cognitive stimulation therapy (CST)
and additionally, group reminiscence and cognitive rehabilitation “be considered”
(https://www.nice.org.uk/guidance/ng97/chapter/Recommendations#interventions-
to-promote-cognition-independence-and-wellbeing). The most common version of
CST lasts for 14 sessions and is offered shortly after diagnosis. This leaves people
with dementia to manage as best they can, often over many years, with little or no
input from health services, except for dealing with comorbid health conditions or
when crises occur.

What is missing are practical solutions to enable people to live day to day
with dementia. This means being able to continue with their daily activities for
as long as possible and to minimise or delay placing demands on their families
or formal services. To achieve these aims, we need to work with people who are
living with dementia to identify the things they wish to keep doing and co-create
solutions that work for them, in a similar way to efforts for empowering people with
developmental conditions such as autism spectrum disorders (Huijnen et al. 2017)
or Down’s syndrome (Augusto et al. 2016). A recent scoping review (Lindqvist
et al. 2016) identified several factors important to people living with dementia in
relation to activities they want to keep doing. These include activities that convey
social values and wellbeing through staying connected to friends or social activities
such as dancing or other hobbies; activities that support significant roles such as
being a good host or a sociable person; activities that reduce demands on others to
avoid being a burden; and activities that increase health and safety, such as getting
around safely in the local environs (Lindqvist et al. 2016). However, another recent
study found that 99% of people living at home with dementia had at least one or
more unmet needs, including managing other health conditions, safety at home and
outdoors, opportunities for meaningful activities, and assistance with day to day
activities (Black et al. 2013). As such there is huge potential for developing new
approaches to empower people to live well with dementia.

2.3 Technology for Dementia

Technology has the potential to bring about the required step-change in howwe think
about and approach dementia. This means expanding our view beyond dementia as
a clinical condition limited to what medical services can offer. People who are living
with dementia must be valued as fellow citizens, whose needs, wishes and desires are
as important as everyone else’s, not dehumanized as a list of symptoms or problems
that have to be solved. For too long the bulk of technology developments have been
doing things ‘to’ or ‘for’ people who have dementia (Astell 2006). Most technology

https://www.nice.org.uk/guidance/ng97/chapter/Recommendations#interventions-to-promote-cognition-independence-and-wellbeing
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solutions have focused on the issues prioritised by caregivers, particularly safety and
security. For example, the use of wearable sensors to track people with dementia in
and out of the home (Landau and Werner 2012) or installation of sensors in their
homes to monitor their behaviour (Karakosta et al. 2015). While outdoor navigation
and safe use of appliances are a concern for many people who have dementia, these
specific issues have been the focus of much technology development as they are
frequently the aspects of supporting a relative with dementia that families find most
challenging. As such, much technology development to date has focused more on
meeting the needs and wishes of family caregivers, or organisations, and working
with them, than with the individuals who have dementia.

Whilst these efforts are usually well-intentioned, they often present ethical issues
relating to decision-making, privacy, data sharing, etc., (see for example discussion
of the use Robotic carers with people with dementia: Felzmann et al. 2015; and GPS
tagging of people with dementia: Landau andWerner 2012). Working primarily with
caregivers also reflects a paternalistic approach to people living with dementia. This
stems from the prevalent ‘deficit’ model of dementia whereby people with dementia
are considered less able to participate than other members of society due to the
changes they experience in their cognitive and behavioural abilities. Caregivers on
the other hand are able to articulate their needs and concerns. This results in many
projects focusing on caregiver needs, in part because they are perceived as ‘easier’
to work with. In addition, there has been a long-tradition of treating family members
as proxies for people with dementia. However, the extensive literature on family
caregivers clearly demonstrates they have their own, separate needs, wishes and
desires. Whilst these may overlap with those of their relatives with dementia, these
must be approached as two separate sets of user requirements. Additionally, formal
caregivers have a third set of needs in relation to dementia.

The negative perception and low expectations of people with dementia are very
powerful and can be found everywhere in the copious descriptions of what people
are unable to do, their limitations and inabilities relative to people who do not have
dementia. The consequence is that peoplewith dementia are continuously excessively
disabled by the attitudes and reactions of other people and the environment in which
they operate (Astell 2013). This means that they are frequently not included in deci-
sions, have interventions secreted (e.g. sewing sensors into their clothing) or imposed
(e.g. disabling the cooker) on them and are treated as objects to be ‘managed’.

Unsurprisingly, it is still very unusual for people with dementia to be included in
research projects or development of technologies in their own right. This situation is
not unique to dementia, as other commentators have pointed out similar attitudes in
development of technologies to ‘disadvantaged’ populations in general (Rogers and
Marsden 2013).Rogers andMarsden (2013) named this the “rhetoric of compassion”,
which they argue has dominated the HCI field in respect of groups deemed to “need
help”, including people living with dementia, and those with vision loss, mobility
challenges, and developmental delays. To address this rhetoric, Rogers and Marsden
propose a “hand-over” (p. 54) model that extends user-centred and participatory
design methods to ones that empower people to be fully engaged at all stages of the
process.
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To achieve this demands that we stop thinking in terms of “deficit and compen-
sation”, especially in respect of ageing and people with age-related changes, which
has traditionally been framed as “a problem that can be managed by technology”
(Vines et al. 2015, p. 39:1). As indicated above, the ‘managing a problem’ focus
tends to reflect the views of people—service providers or family caregivers—who
are actually articulating their own problems or priorities. Moving away from this
dominance creates some very interesting design challenges for people living with
dementia as they undoubtedly experience decline in abilities compared to previous
levels of functioning. However, people with dementia cannot only participate as part-
ners in research (Astell et al. 2009, 2014), they are developing their own solutions
to enable them to live as well as possible with dementia. For example, at a recent
public event I hosted looking at the functionality of current smart devices, one of
the attendees with dementia spontaneously demonstrated the apps he uses on his
smartphone and how the utilises the calendar function to carry out all activities and
appointments he has planned.

As this example indicates there are existing devices and functionality that could
benefit people with dementia right now. To be successfully applied and adopted,
we need to recognise and address the cognitive-behavioural aspects of everyday
life where people with dementia could benefit. That is, we need responses that not
only recognise the cognitive-behavioural components of each of the dementia sub-
types—which are differentiated by their cognitive and/or behavioural features—but
can compensate for or mitigate the impairments associated with them to provide
a way for people to keep carrying out desired and meaningful activities. This
means understanding the cognitive and behavioural elements of activities people
wish to continue and providing interventions to enable people to keep carrying
them out (Astell 2015). As indicated above, current mainstream technology can
support cognitive functions such as memory and activity planning, as well as
communication, entertainment and enjoyable pastimes. Some of these devices, such
as touchscreens (Joddrell and Astell 2016) and motion-detection systems (Dove
and Astell 2017a) have already been shown to have applications for people with
dementia. These benefits could be massively extended to reach more people with
dementia and more aspects of their lives, if we look at their wants, needs and desires
as collections of cognitive and behavioural challenges in need of creative solutions.

2.4 Reconceptualising Dementia

The first key point to changing our understanding of dementia is to comprehend that
dementia is not a single entity. There are multiple causes of dementia and each of
these are characterised by different effects on cognitive and behavioural function.
As such people with different types of dementia can be expected to face different
difficulties and require different solutions to empower them. In addition, each type of
dementia leaves different aspects of cognition and behaviour relatively unaffected,
and these can be leveraged to develop targeted support.
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The most recent edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V; American Psychiatric Association 2013), uses the term ‘Neu-
rocognitive Disorders’ (NCD) rather than dementia, to refer to a range of conditions
including delirium, Mild Cognitive Impairment (MCI) and what was previously
called dementia. The DSM-5 identifies six domains of cognitive function: executive
function, learning and memory, complex attention, language, perceptual-motor, and
social cognition, with different profiles of impairment corresponding to the different
aetiologies of the condition (Sachdev et al. 2014). In the DSM-5 a distinction is made
between mild or major levels of severity where major NCD is characterised by the
cognitive impairment interfering with a person’s daily functioning. DSM-V includes
10 different specific causes:Alzheimer’s disease, Frontotemporal lobar degeneration,
Lewy body disease, Vascular disease, Traumatic brain injury, Substance/medication
use, HIV infection, Prion disease, Parkinson’s disease, Huntington’s disease, another
medical condition, Multiple aetiologies, or Unspecified where there is no obvious
cause (see Table 2.1 for main types with the major cognitive and other changes).

Estimating global prevalence of different dementia subtypes is challenging due to
lack of consistency in diagnostic criteria, differences in mean population ageing and
global variations in education and vascular risk factors (Rizzi et al. 2014). However,
it is accepted that the most common cause of dementia is Alzheimer’s disease (AD)
which is thought to account for approximately 60% of cases (Rizz et al. 2014),
although estimates vary considerably. Vascular dementia is associated with stroke or
another acute event and accounts for about one-fifth of cases of dementia (Rizzi et al.
2014). However, these numbers are estimates as a considerable number of people
experience cognitive challenges associated with both AD and VaD, so-called mixed
dementia.

Among the less common dementia types are Dementia with Lewy Bodies (DLB)
and Fronto-temporal Dementia (FTD), which commonly occur in people under
65 years of age. There are three subtypes of Frontotemporal dementia that all affect
language—non-fluent aphasia, semantic dementia and logopenic aphasia, known
as Primary Progressive Aphasias (Onyike and Diehl-Schmid 2013). Difficulty with
speech severely limits social interactions in all sorts of situations from the workplace
(PPA primarily affects people between 45 and 65 years), public transport, shopping,
socialising and personal relationships. Unsurprisingly, individuals with Primary Pro-
gressive Aphasia commonly report depression, including loss of interest and social
withdrawal (Medina andWeintraub 2007) as well as other behavioural changes such
as irritability and apathy (Moddirousta et al. 2013). Posterior Cortical Atrophy (PCA)
or Benson’s syndrome (Benson et al. 1988) is another uncommon type of dementia
that occurs most often in people between 50 and 65 years of age. PCA is thought
to be a variant of Alzheimer’s disease, although other underlying causes have been
found in some people (Crutch et al. 2012). PCA has a distinct cognitive profile of
impaired visual processing that includes difficulties judging distances, distinguishing
between moving objects and stationary objects, reading a line of text, disorientation,
and difficulty identifying and using common tools or objects. People with PCA have
relatively well-preserved long-term memory and insight into their condition at least
at the early stages (Crutch et al. 2012).
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Table 2.1 DSM-V (2013) Main causes of neurocognitive disorders

DSM neurocognitive disorder Cognitive features May also occur

Alzheimer’s Progressive decline in
learning and memory
and at least one other
cognitive domain, often
executive function

Depression,
apathy

Vascular Decline in complex
attention, executive
function

Personality and
mood changes,
lack of initiative,
depression, and
emotional
lability

Frontotemporal—frontal type Disinhibition Major
behavioural
changes—apa-
thy, inertia, loss
of empathy,
stereotyped or
ritualistic
behaviour,
dietary changes

Frontotemporal—primary
progressive aphasia

Nonfluent
/agrammatic

Effortful, dysfluent,
agrammatical speech

Depression,
anxiety,
agitation,
apathy,
irritability

Semantic Impaired single word
comprehension

Logopenic Impaired word finding
and production

Lewy body Fluctuating cognition,
attention and alertness

Visual
hallucinations,
REM sleep
disorder,
Parkinsonian
movement
disorder (later)

Parkinson’s disease Changes in memory,
concentration and
judgment
Trouble interpreting
visual information
Muffled speech

Apathy, mood
disturbances,
psychotic
symptoms,
personality
changes and
sleep problems
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The patterns of cognitive impairment do not just differ across dementia subtypes,
they also change over time, with some aspects of function affected early and others
preserved far into the disease process. Understanding the likely patterns of change
over time and the ways different cognitive domains are affected is another critical
element for thinking about ways in which technology can be helpful for people with
dementia. Understanding the cognitive challenges and how these change over time
is also crucial for developing efficient and appropriate strategies for approaching and
working alongside people with dementia as experts in their condition.

2.5 Creating Digital Solutions

Given the lack of current interventions and the growing numbers of people with
dementia, both the opportunity and need for new approaches are huge. For those
people new to this area or with technologies developed for other populations,
Table 2.1 should provide inspiration for ‘things’ that could be beneficial. The need
for new things (devices, services, apps) spans all dementia types, with each making
a compelling case for innovative solutions. Alzheimer’s disease because of the sheer
numbers but also PPA or PCA, for example, which affect fewer people, but those
people are younger, usually working and often with children or other responsibilities.

In addition to creative thinking, developing effective technologies needs to take
the cognitive and behavioural aspects of dementia into account, both in terms of
thinking about what a digital solution could look like as well as for establishing a
co-creation model with people with dementia. A number of recommendations for
working collaboratively with people who have dementia (and their caregivers) can
be found in a reflective article myself and colleagues wrote based on our experience
over two projects using touchscreen devices (Astell et al. 2009). For people new to
the field I would also add the MAREP PARTNERs guidelines1 for engaging people
with dementia in technology creation.

Additionally, in 2009 I also proposed the REAFF framework (see Table 2.2) to
highlight key issues to consider in approaching development of technologies for
people with dementia. The four REAFF—Responding, Enabling, Augmenting and
Failure-Free—principles are intended to encourage thinking about the intended tech-
nology user and what they need. To these, based on further experience, I now add
priorities, context and accessibility.

Priorities. As indicated above, much technology development to date has reflected
the priorities of caregivers who tend to focus on the challenges they experience. Less
is known about the priorities, needs and wishes of people with dementia, particularly
when their dementia is past the early stages. Identifying their priorities aligns with
the current or thirdwave of HCI, which embraces experience andmeaning-making of
the technology user(s) (Bødker 2015). User Experience (UX) has emerged as central
to the design process, which requires an understanding of the individual’s motivation

1https://uwaterloo.ca/murray-alzheimer-research-and-education-program/sites/ca.murray-
alzheimer-research-and-education-program/files/uploads/files/partners_guide_1.pdf.

https://uwaterloo.ca/murray-alzheimer-research-and-education-program/sites/ca.murray-alzheimer-research-and-education-program/files/uploads/files/partners_guide_1.pdf
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Table 2.2 REAFF
framework

Principle Definition

Responding Technological solution must be responsive to
the needs of people with dementia

Enabling Technological solutions must enhance the life
of the person with dementia and not disable
them in any way

Augmenting Technological solutions must build on and
extend the retained abilities and skills of
people with dementia

Failure-free Technological solutions must be intuitive and
accessible and not undermine the confidence
of a person with dementia

to use a product (Hassenzahl 2011). For too long, there has been a strong belief that
people with dementia are unable to convey their priorities and motivations, hence
the reliance on caregiver’s views. To examine this issue, we recruited eight couples
comprising one person with dementia and their partner who lived at home together.
Each couple was asked to keep a two-week log of their daily activities. From these
logs we asked the individuals with dementia to select one activity that was important
to them to be able to keep doing. Six couples completed the log and from these
variously prioritised: independently using the television and digital programming
remote controls (2 individuals), using a digital camera, taking medication, preparing
a meal and hanging out laundry.

All of these activities are fairly commonplace and the sorts of activities one takes
for granted in daily life. They illustrate the proposal that people with dementia pri-
oritise activities that maintain their identity and previous roles in the family or home
(Lindqvist et al. 2016). However, because they are fairly routine activities, little
attention has been paid to understanding their component parts and why they might
become challenging for peoplewith dementia. One exception isWherton andMonk’s
(2010) very elegant analysis of the difficulties people with dementia face carrying
out activities in the kitchen. They developed a framework based on the Action Cod-
ing System (Schwartz et al. 1991, 1995) to break down the individual steps of the
tasks. This approach produced insightful and illuminating descriptions of the exact
difficulties people with dementia face. Whilst this approach produced very useful
information, it is labour intensive and highly individualised, limiting its scalability,
but definitely recommended reading for people interested in supporting home-based
activities.

At this time, innovative solutions that reflect the priorities of people with dementia
are starting to emerge. One example is Read Clear—http://www.readclear.co.uk—a
free-to-download app developed by the Cortical Posterior Atrophy Group at Univer-
sity College London, with people with PCA, to enable them to read books and news
items. This was created specifically to address the challenges reported by people
with PCA and their desire to keep reading, another routine activity that we take for

http://www.readclear.co.uk
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granted from an early age. Understanding what is important to people with dementia
and their priorities for their everyday lives are crucial for developing technologies that
they will want to use. This can be seen through work within the ‘maker movement’
in HCI (Bardzell et al. 2017), which emphasises empowerment through making.
Elegant illustrations include of people with dementia creating and sharing art work
(Lazar et al. 2016) and making music (Müller-Rakow and Flechtner 2017).

2.5.1 Context

In addition to their priorities, another crucial aspect for developing successful
interventions with people who have dementia is to understand the context in which
people operate. Context includes their home, the physical environment they interact
with, including shops, banks, transport, etc., and their social environment, including
family, friends and other important relationships. A common response to questions
about implementing and maintaining technology with people who have dementia,
for example, “how will they remember the login?” “will they keep it charged?”
“will they remember to take it with them?” is that “the caregiver will do it!” This
not only presumes the presence of at least one or more people in a caregiving role,
it reveals that the technology is not really for people with dementia.

Context is central toUXbut can be difficult to operationalize, particularly since the
rise ofmobile devices which has transformed howwe operate in theworld (Holtzblatt
andBeyer 2017). Designing technologies that both support human activities and fulfil
their motives requires techniques that can delineate a structured way of gathering
(and analyzing) contextual data for interaction purposes and conveying contextual
information in a useful way for interaction designers (Holtzblatt and Beyer 2017).
When working with people who have dementia, this requires a focus on the way
they interact within their environment and the people and objects within it. For
example, we started developing CIRCA (Computer Interactive Reminiscence and
Conversation Aid: Alm et al. 2004) at the suggestion of a care home manager who
was concerned that families reduced the number and duration of visits to her residents
as they “could not have a conversation”. The problem was initially characterised
by caregivers as an inability of people with dementia to communicate efficiently.
However, when the team examined the conversation context it was clear that one
specific aspect of cognition—working memory—was causing the communication
breakdown. Essentially working memory allows you to keep in mind what is being
said long enough to process it. People with Alzheimer’s disease have a working
memory difficulty and so they struggle to answer direct questions, such as “what did
you have for your lunch today?” “did you see the doctor?” To support conversations
CIRCA circumvented the working memory problem through a multimedia database
presented on a touchscreen, with whatever was on the screen as the current topic.
Working with people who have dementia using paper prototypes, wireframe mock-
ups and physical objects, we iteratively developed a touchscreen interface for them to
access photographs, videos and music. CIRCA was designed so that there is no need
for people to rememberwhatwas previously discussed or keep track of conversational



2 Creating Technologies with People Who have Dementia 31

turns and this positively improved relationships and caregiver’s perceptions of people
with dementia (Astell et al. 2010).

2.5.2 Accessibility

As already demonstrated currently available technology can be useful to people with
dementia if they know about it and how to access it—no small barrier for many
people. Over the past five years my research group has hosted a number of public
interactive technology workshops which includes Technology Interaction—an activ-
ity where people get to try existing technologies in their original packaging. At these
workshops across the UK and Canada with different populations (i.e. not just people
living with dementia), similar issues come up time and again in relation to accessing
existing technology. These encompass specialised assistive devices aswell as off-the-
shelf items that could be beneficial. Key feedback includes lack of knowledge about
available technologies (including apps, devices and web-based services) and where
and how to access them (i.e., through doctor, pharmacy, electronics store, on-line,
etc.); lack of opportunity to try out technologies before making purchase decisions;
and lack of personal experience or skills or lack of available/accessible support to
set things up and learn how to use them. These findings cut across all groups of tech-
nology users including older adults with and without age-related challenges, people
of any age with vision, hearing or mobility loss and many frontline staff in services
supporting these user groups.

Accessibility also includes the features of any device or application either existing
or being created. Since 2010 we have been working with people with dementia in
the Netherlands, UK and Canada to identify accessibility features of apps and tablets
(Groenewoud et al. 2017; Joddrell and Astell 2017). This includes features of tablets
that help or hinder users with dementia, such as passcodes, system updates, need to
have an online account to download apps, and keeping the device charged. We have
also created an app accessibility framework to test existing apps for their suitability
for peoplewith dementia (Joddrell et al. 2016). So far this has focused on gaming apps
that people with dementia would like to play, including digital versions of familiar
games (Astell et al. 2016). The framework addresses issues including modes of
interaction of the game, app settings, design, customisation and age-appropriateness.
Working with people with dementia we developed a website for people to search for
games theywould like to play basedonour recommendations using the app evaluation
framework (https://www.actodementia.com).

We also worked with two game studios to modify their existing apps to make
them more accessible for people with dementia (Joddrell and Astell 2017). Based
on our observations of people with dementia playing a familiar game (Solitaire;
Mobilityware) and an unfamiliar game (Bubble XplodeTM; Spooky House studio)
we identified where certain features of the app were hindering people with dementia
or where additional features could be added to aid them. One of the studios, Mobility
Ware, launched version 4.10 of their Solitaire app on 9th November 2016 with the

https://www.actodementia.com
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notice “After working with a University in England we have added accessibility
features for people with dementia” (Joddrell 2017).

As already mentioned, another aspect of accessibility relates to learning how to
use technology. This applies to projects where new technologies are being created
as much as when adopting existing ones. Out of the box most devices require some
practice and time to be able to use them efficiently, irrespective of whether the user
has dementia. To advance knowledge about this aspect of accessibility we have been
working with people with dementia to look at how to empower them to use motion-
based technology (MBT; Dove and Astell 2017b). From a review of the literature we
identified multiple examples of motion-based technologies being used with people
who have dementia. The review confirmed that people with dementia are able to learn
to use MBT and these have been used for cognitive, physical and leisure activities
(Dove and Astell 2017a). However, we also identified a major lack of information
about how to introduce train, and support people with dementia to use MBT.

To address this, we conducted a participant observation at a local specialised
day program that used an Xbox 360 Kinect once a week as part of their weekly
group activities (Dove and Astell 2017b). The participants included 23 older adults
with complex needs including 16 with dementia. Through 20 weekly observations
of approximately one hour each we identified the strategies the day program staff
and volunteers used to introduce games to the clients, train them to play and support
them to take their turns (Fig. 2.1). These included breaking the movements down
into steps, verbal prompts and encouragement (Dove and Astell 2017b). Based on
our observations and literature review, we then developed a 24-session group Kinect
bowling activity and tested this in another adult day program for people with demen-
tia. Eleven people played together as a group for one hour twice a week for 12 weeks
(Dove and Astell 2018). We found that task breakdown, verbal prompts and encour-
agement enabled the participants to learn to play and the activity became so popular
that the day program purchased an Xbox at the end of the project and continue to
bowl twice a week.

2.6 Conclusions

There is a need for practical, affordable and scalable solutions to empower people
to live as well as possible with dementia. To achieve this requires that we embrace
dementia as a set of complex and challenging puzzles that require out of the box
thinking. For example, working with people who have dementia to create their own
technologies. We also need to apply creative techniques to ensure their motivations
and contexts are fully appreciated, such as those employed by Rodgers (2018). Given
that the different types of dementia can disrupt functioning in different ways, one
approach is to focus not on the dementia as the starting point but instead to con-
sider the activities people carry out and de-construct them into their component
parts (Astell 2015). Linking these components to the specific cognitive processes
and behaviours needed to carry them out should facilitate the development of inter-
ventions appropriate to different types of dementia that maximize spared abilities
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Fig. 2.1 Accessing motion-based technology

while minimizing impaired ones, i.e., creating ‘cognitive prostheses’. This is partic-
ularly important for ensuring that engineering and ICT solutions take full account of
cognitive and behavioural needs of all people with dementia. This approach should
also facilitate more rapid development of interventions for less common dementia
subtypes. In terms of the five temporal lenses of participatory design (Saad-Sulonen
et al. 2018), working with people who have dementia is invariably phasic, retro-
spective, prospective and long-term but most importantly it is emergent, “an in the
moment, continuously unfolding phenomenon entangled with other ongoing activi-
ties” (Saad-Sulonen et al. 2018, p. 2).

References

Alm N, Astell A, Ellis M, Dye et al (2004) A cognitive prosthesis and communication support for
people with dementia. Neuropsychol Rehabil 14(1–2):117–134

Alzheimer’s Association (2017) 2017 Alzheimer’s disease facts and figures. Alzheimer’s Associ-
ation, Chicago, USA

American Psychiatric Association (2013) Diagnostic and statistical manual of mental disorders,
5th edn

Astell AJ (2006) Technology and personhood in dementia. Qual Ageing Older Adults 7(1):15–25
Astell AJ (2009) REAFF—a framework for developing technology to address the needs of people
with dementia. In: Proceedings of first international workshop RSW-2009, Cambridge, UK, 5
September 2009. CEUR Workshop Proceedings, pp 5–10. ISSN 1613-0073

Astell AJ (2013) Technology and fun for a happy old age. In: Sixsmith A, Gutman G (eds)
Technology for active aging. Springer Science, 169–187

Astell AJ (2015) Supporting a good life with dementia. In Prendergast D, Garattini C (eds) Ageing
and the digital life course. Berghahn Books, New York, pp X–Y



34 A. J. Astell

Astell AJ, Alm N, Gowans G et al (2009) Involving older people with dementia and their carers in
designing computer-based support systems: some methodological considerations. Univ Access
Inf Soc 8(1):49–59

Astell AJ, Ellis MP, Bernardi L et al (2010) Using a touch screen computer to support relationships
between people with dementia and caregivers. Interact Comput 22(4):267–275

Astell AJ, Malone B, Williams G et al (2014) Leveraging everyday technology for people living
with dementia: a case study. J Assist Technol 8(4):164–176

Astell AJ, Joddrell P, Groenewoud H et al (2016) Does familiarity affect the enjoyment of
touchscreen games for people with dementia? Int J Med Informatics 91:e1–e8

Augusto JC, Kramer D, Alegre U et al (2016) Co-creation of smart technology with (and for)
people with special needs. In Conference: 7th internal conference on software development
and technologies for enhancing accessibility and fighting info-exclusion, Vila Real, Portugal,
December 2016, p X

Bardzell J, Bardzell S, Lin C et al (2017) HCI’s making agendas. Found Trends® Hum–Comput
Interact 11(3):126– 200. https://doi.org/10.1561/1100000066

Bennet DM (2018) Lack of benefit with idalopirdine for Alzheimer disease. JAMA 319(2):123–125
Benson DF, Davis J, Snyder BD (1988) Posterior cortical atrophy. Arch Neurol 45(7):789–793.
https://doi.org/10.1001/archneur.1988.00520310107024

Black BS, Johnston D, Rabins PV et al (2013). Unmet needs of community-residing persons with
dementia and their informal caregivers: findings from the maximizing independence at home
study. J Am Geriatr Soc 61(12):2087–2095

Bødker S (2015) Third-wave HCI, 10 years later—participation and sharing. Interactions
22(5):24–31

Crutch SJ, Lehmann M, Schott JM et al (2012) Posterior cortical atrophy. Lancet Neurol
11(2):170–178. https://doi.org/10.1016/S1474-4422(11)70289-7

Dove E, Astell AJ (2017a) The use of motion-based technology for people living with dementia or
mild cognitive impairment: literature review. J Med Internet Res 19(1):e3

Dove E, Astell AJ (2017b) The Kinect project: group motion-based gaming for people living with
dementia. Dementia, published online 1st December 2017

Dove E, Astell AJ (2018) Kinecting through group digital games. J Dement Care 26(1):18–19
Dubois B, Padovani A, Scheltens (2015) Timely diagnosis for Alzheimer’s disease: a literature
review on benefits and challenges. J Alzheimer’s Dis 49(3):617–631. https://doi.org/10.3233/
JAD-150692

Felzmann H, Beyan O, Murphy K, Casey D et al (2015) Robot-assisted care for elderly with
dementia: is there a potential for genuine end-user empowerment? The Emerging Policy and
Ethics of Human-Robot Interaction, Portland OR. March 2nd

Groenewoud H, de Lange J, Schikhof Y et al (2017) Experiences of people with dementia playing
casual games on a tablet. Gerontechnology 16(1):37–47

Hassenzahl M (2011) User experience and experience design. Experience Design: Technology
for all the right reasons. http://www.interactiondesign.org/printerfriendly/encyclopedia/user_
experience_and_experience_design.html

Holtzblatt K, Beyer H (2017) Contextual design. Design for life, 2nd edn. Morgan Kaufmann,
Cambridge, MA

Huijnens CAGJ, Lexis MAS, Jansens R et al (2017) How to implement robots in interventions
for children with autism? A co-creation study involving people with autism, parents and
professionals. J Autism Dev Disord 47(10):3079–3096

Joddrell P (2017) Investigating the potential of touchscreen technology to create opportunities for
independent activity with people living with dementia. Unpublished thesis

Joddrell P, Astell AJ (2016) The use of touchscreen technology with people living with dementia:
a review of the literature. JMIR Rehabil Assist Technol (JRAT) 3(6):e10

Joddrell P, Astell A (2017) ActoDementia: implementing accessibility options for dementia in
existing touchscreen apps. Alzheimer’s Dement: J Alzheimer’s Assoc 13(7):162–163

https://doi.org/10.1561/1100000066
https://doi.org/10.1001/archneur.1988.00520310107024
https://doi.org/10.1016/S1474-4422(11)70289-7
https://doi.org/10.3233/JAD-150692
http://www.interactiondesign.org/printerfriendly/encyclopedia/user_experience_and_experience_design.html


2 Creating Technologies with People Who have Dementia 35

Joddrell P, Astell AJ, Hernandez A (2016) Identifying existing, accessible touchscreen games for
people living with dementia. In: Meisenberger K, Buhler C, Penaz, P (eds) Computers helping
people with special needs. Lecture notes in computer science, vol 9758. Springer, Heidelberg,
pp 509–514

Karakostas A, Lazarou I, Meditskos G et al (2015) Sensor-based in-home monitoring of people
with dementia using remote web technologies. In 2015 International conference on interactive
communication technologies and learning (IMCL). https://doi.org/10.1109/imctl.2015.7359618

Landau R, Werner S (2012) Ethical aspects of using GPS for tracking people with dementia:
recommendations for practice. Int Psychogeriatr 24(3):358–366

Lazar A, Cornejo R, Edasis C et al (2016) Designing for the third hand: empowering older adults
with cognitive impairments through creating and sharing. DIS 2016, Proceedings of the 2016
ACM Conference on Designing Interactive Systems, 1047–1058

Lindqvist E, Persson Vasiliou A, Astell A et al (2016) Activities people with mild cognitive
impairments want to master—a scoping review. Br J Occup Ther 79(7):399–408

Medina J, Weintraub S (2007) Depression in primary progressive aphasia. J Geriatr Psychiatry
Neurol 20(3):153–160

Mehta D, Jackson R, Paul G et al (2017) Why do trials for Alzheimer’s disease drugs keep failing?
A discontinued drug perspective for 2010–2015. Expert Opin Investig Drugs 26(2):735–739

Moddirousta M, Price BH, Dickerson BC (2013) Neuropsychiatric symptoms in primary pro-
gressive aphasia: phenomenology, pathophysiology, and approach to assessment and treatment.
Neurodegener Dis Manag 3(2):133–146

Müller-RakowA, Flechtner R (2017) Designing interactive music systems with and for people with
dementia. Des J 20(Suppl 1):S2207–S2214. https://doi.org/10.1080/14606925.2017.1352736

Onyike CU, Diehl-Schmid J (2013) The epidemiology of frontotemporal dementia. Int Rev
Psychiatry (Abingdon, Engl) 25(2):130–137

Prince M, Wimo A, Guerchet M et al (2015) World Alzheimer’s report 2015: the global impact of
dementia. Alzheimer’s Disease International (ADI), London, UK

Prince M, Comas-Herrera A, Knapp M et al (2016) World Alzheimer report 2016: improving
healthcare for people living with dementia. Alzheimer’s

Rizzi L, Rosset I, Roriz-Cruz M (2014). Global epidemiology of dementia: Alzheimer’s and
vascular types. BioMed Res Int 2014, Article ID 908915, 8 p

Rodgers PA (2018) Co-designing with people living with dementia. Codesign 14(3):188–202
Rogers Y, Marsden G (2013) Does he take sugar? Moving beyond the rhetoric of compassion.
Interactions 1–48. https://doi.org/10.1145/2486227.2486238

Saad-Sulonen J, Eriksson E, Halskov K et al (2018) Unfolding participation over time in the design
of IT. CoDesign 14(1):1–3. https://doi.org/10.1080/15710882.2018.1426981

Sachdev PS, Blacker D, Blazer DG et al (2014) Classifying cognitive disorders: the DSM-5
approach. Nat Rev Neurol 10:634–642

Schwartz MF, Reed ES, Montgomery M (1991) The quantitative description of action disorgani-
sation after brain damage: a case study. Cogn Neuropsychol 8(5):381–414

Schwartz MF, Montgomery MW, Fitzpatrick-DeSalme EJ et al (1995) Analysis of a disorder of
everyday action. Cogn Neuropsychol 12(8):863–892

Vines J, Pritchard G, Wright P et al (2015) An age old problem: examining the discourses of ageing
in HCI and strategies for future research. ACM Trans Comput Hum Interact (TOCHI) 22(1):2

Wattmo CM,Wallin AK, Minthon L (2012) Functional response to cholinesterase inhibitor therapy
in a naturalistic disease cohort. BMC Neurol 12:134

Wherton JP,MonkAF (2010) Problems people with dementia havewith kitchen tasks: the challenge
for pervasive computing. Interact Comput 22(4):253–266

Arlene Astell has almost 20 years of experience partnering with people who have dementia to
create technologies they can and want to use. Following her doctoral work at the University of

https://doi.org/10.1109/imctl.2015.7359618
https://doi.org/10.1080/14606925.2017.1352736
https://doi.org/10.1145/2486227.2486238
https://doi.org/10.1080/15710882.2018.1426981


36 A. J. Astell

Warwick examined the impact of dementia on speech and communication, she qualified as a
Chartered Clinical Psychologist and her career to date has centred on empowering people to live
and age as well as possible through research and innovation.



Chapter 3
The Role of Designers in the Development
and Communication of New Technology

Yvonne Eriksson and Marie Sjölinder

3.1 Introduction

A woman around 80 years old is busily exploring an iPad in a crowded Apple Store
in Brussels. A group of young men looks on intensely, observing as she navigates
in and out of different apps. In another part of the store, people wait their turn to
connect their iPhones to a huge screen on the wall, which blows up their games and
pictures to extra-large proportions. The group of people occupied by this activity
is between 20 and 80 years old. What we witness here is that age does not govern
interest in technology. After all, the majority of people connecting their iPhones to
the screen were women in their seventies.

This example elucidates the fact that we are now facing the first generation of
people,who are defined as old, accustomed to this technology.Therefore, a discussion
about the design of technology that takes into consideration different aspects of
ageing without reducing the capacity of the technology itself is needed. The design
of new services targeted at older adults needs to take a new approach. It is no longer
about reducing content and increasing font size. The design needs to be focused on
the service and communication between different stakeholders.

Society often defines a person as old as soon as they have retired, but not all people
retire at the same age. It is often one’s profession or socioeconomic background that
influences their age of retirement. Older adults are not a homogenous group, and
the diversity among people increases alongside an increase of age (Östlund 1999). It
should also be noted that it is important to adopt a perspective based on the “ageing
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body”—which we will all encounter at some point in time—rather than general
stereotypes related to the word “old” or “ageing.”

There aremany assumptions regarding ageing that are deeply rooted in our culture
(DeFalco 2009). Stereotypes of older people are prevalent as we continuously seek
to define and assign attributes to the people we meet (Cuddy et al. 2005). Stereotypes
can vary and are present to different extents. However, a person’s relationship with
new technology is not an unusual aspect when creating or using stereotypes (Durick
et al. 2013). For example, one assumption about older adults is that they are negative
about new technology. But this is not supported by research findings. Studies have
shown, already in the 1990s, that older adults possess the same attitudes towards new
technology as younger adults (Dyck and Smither 1994; Kelly and Charness 1995).

Stereotypes and assumptions about certain groups also affect people’s self-image
and how they act in different situations. Pre-existing expectations around ageing
might affect interest in or ability to use everyday technology. The way we experience
technology is related to attitudes and howweare treated and approached by the people
around us. It is not unusual for older adults to be treated in a degrading manner; for
example, when visiting a store to purchase a technological device. Such prejudice
has also been identified in design studies, where design suggestions from young girls
and older adults are not taken as seriously as those contributed by other groups of
people. As a consequence, these groups’ opinions are not taken into consideration
during the design process and, instead, the design is based on stereotypes and what
the designers deem suitable for them (Oudshoorn et al. 2016). Such treatment may
also affect how a group perceives themselves and lead to a self-degrading image in
relation to their ability to contribute to a design process or use technology.

In this chapter,wewill investigate the role design can play in enhancing the interest
in and use of various kinds of technology, such as digital technology. We will discuss
how design can hinder people from participating in and using new technology, as
well as other contributing aspects, such as socioeconomic conditions, that exclude
older people (and even younger people) from being a user of technology. From this
perspective, it is also the designer’s responsibility to conduct their work in a manner
that does not exclude people from certain groups. A larger focus needs to be placed
on communication within the design team andwith society at large when conveying a
message alongside a product or a service. Themost important part of the conversation,
however, is the one with the users. The designer needs to ensure that users from
different socioeconomic backgrounds, and those affected by presuppositions, are
involved in the design process, and that their opinions and suggestions are taken into
consideration and have an impact on the final product or service.

3.2 Digitalization and the Use of Technology

There is no question that society is affected by digitalization. The following statement
was made by the Swedish Digitalization Commission:
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“Our current societal development is powered, in addition to digitalisation, by
a number of profound social trends such as increasing globalisation, accelerating
urbanisation, a growing knowledge society, stronger individualisation and greater
diversity and pluralism. This means that we now face a digital transformation that
will change nearly everything; what we do, how we do it and what we can done”
(SOU 2016:89, 32).

EU institutions recognize digital literacy and Internet access as important factors
when it comes to the enjoyment of citizenship rights. This is reflected by the influence
that Information and Communication Technologies (ICT) and Internet are already
having on many people’s private, public, and day-to-day lives. In parallel, with a
focus on digitalization, interest is growing around the topic of ageing, and what it
may mean for society to have an increased number of older people in Europe. This
has influenced research related to older people and technology (Longhurst et al.
2017; Nikou 2015; Turkle 2011; Eriksson 2016). It has also generated a lot of worry
related to how older people will manage in future society, since a high degree of
digital literacy will be required. But, when it comes to digital literacy and Internet
usage, is age the only limiting factor?

It becomes obvious that age does not explain itself the limited use of Internet or
ICT, when demographic statistics are compared to statistics showing the proportion
of the population that uses the Internet. In European countries, the percentage
of the population aged 65–79 is about 14%, and the percentage of those aged
80 and older is about 5% (ec.europa.se). According to European Union Internet
User Statistics, 73% of the population in Europe uses the Internet, with the lowest
number of users found in Romania where only 44.1% use the Internet, followed
by Bulgaria (51%), Greece (53%), Portugal (55.2%), and Cyprus (57.7%). Most
European populations have more than 70% Internet usage, while in countries such as
Luxembourg, Denmark, and Sweden, over 90% of the population uses the Internet
(statisticpbrain.com, 2017). Evidently, age is not the only factor contributing to a
lower level of qualifications for technology usage; other factors, such as gender and
financial circumstances, may also contribute.

Smartphones provide easy access to the Internet and an array of Internet services.
Statistics on smartphone ownership, related to the number of residents in a country,
indicate that the devices reach more than 100% of individuals. Many people own
more than one smartphone in countries such as Sweden, Netherlands, and the UK,
while only about 30% of those living in Ukraine or Poland own a smartphone. This
could be compared to the low level of Internet access among people living in countries
with a low average economic standard and large socioeconomic disparity. Access
to and use of the Internet and smartphones is, above all, a matter of socioeconomic
standards. Therefore, to focus on age as a limiting factor is, in many ways, irrelevant.
Research indicates that, among students, it has to do with the relationship between
socioeconomic status and ICT competence (Aesaert and Braak 2015). These kinds
of results are inconsistent, however, because the studies are often based on students’
self-reported competencies regarding digital literacy (Ibid.). However, when it comes
to investigating how older people assess themselves as being digitally literate or not,
this has to be considered—in addition to the economic resources that allow a person to

http://statisticpbrain.com
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afford the Internet, computer, and/or smartphone. Future society will probably meet
the challenges regarding the use of ICT that are, foremost, related to socioeconomic
status rather than age, as research indicates.

Currently, much of the discussion regarding digitalization and the development
of technology is focused on the technology itself rather than individual and societal
needs. In the future, however, the digitalization of society will affect much of our
daily lives. Therefore, designers (including product designers, service designers, and
information designers) need to take the challenge of including a broader group of
users more seriously. It is not enough to present a prototype intended for a group
of future interested users of different ages. To really create user-friendly ICT tools,
designers need to find new ways of working, where they can familiarize themselves
with the various cognitive and physical limitations that come with age. In addition,
designers need to find new ways of getting access to users and interacting with them
during the design process.

3.3 Perspectives on Design

The word design means a lot of things. It can be a general concept, a plan, intention,
or a product. Design is about doing things consciously and comparing alternatives
in order to select the best possible solution. It is about exploring and experiment-
ing, which is the core of innovation (Blessing and Chakrabarti 2009). Here, we are
focusing on the activity of design itself, and how the plan and condition of this activity
will affect the product. Planning a design product should preferably involve planning
the design activities that include the user. To better learn about the intended user and
what to take into consideration for a future product, it is necessary to involve users
from the very beginning. This provides a broader understanding of who the users
are, what requirements they have, and to which cultural context they belong. Cultural
aspects involve both the self-image, and the self-image influencing performance.

In the context of digitalization and the influence of everyday tasks, however, it
is necessary to problematize and discuss digitalization in terms of digital inclusion
and exclusion (Weerakkody et al. 2012). Having access to ICT does not necessarily
go hand in hand with the ability to use the tools fully or partially. ICT requires
the formation of new habits and some degree of digital literacy. Digital literacy
is something that is gained over time, which means that many older adults have
it. Research shows that older people are motivated to use ICT because it keeps
them in touch with relatives, and they will often follow the Facebook page of local
associations as a way of staying updated on upcoming events (Righi et al. 2012).
Research also indicates that older people use technology in many different ways and
social situations, as well as for different purposes (Sayago et al. 2016).

Learning new things is demanding, and using age as an excuse for not being
interested in or learning things like ICT tools is often accepted by society. This is not
to blame those people using age as an excuse, but rather to add to our perception and
understanding of ageing. The common perception of an older adult is that they do not
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accept or understand the latest thing—be it fashion, music, or technology. Since we
are shaped through the interactions we have with our environment (Oyserman 2015),
the process of ageing is also affected and, in turn, older adult’s own perceptions of
users of new technology. For example, it is not uncommon for older adults to avoid
new technology in the belief that it is too difficult for them to use (Durick et al. 2013).

It is often claimed that it is more difficult for older adults to learn how to use
technology. Studies have shown that the learning process is, in fact, longer (Kelly and
Charness 1995), and that more time is needed to solve different tasks (Kubeck et al.
1999;Mead et al. 2000; Sjölinder et al. 2003).However, the effect of these age-related
differences might be overestimated. Studies reporting difficulties for older adults
who are learning and using technology have often failed to provide the appropriate
context for introduction and learning (Broady et al. 2010). This again reiterates the
importance of not contributing to a degrading self-image but, instead, providing a
supportive environment for all learners (Broady et al. 2010). This could be overcome
through the design of products and services, and the instructions that belong to
the devices or services. For example, the instructions for how to use an ICT tool
could be divided into different categories: beginner, intermediate, and experienced.
In addition, sound feedback or synthetic voice could be used to guide the user when
explaining a product or service. However, this would require the text to be written
for speech, making it not entirely suited for reading.

The complexity of digital devices varies, and different situations require different
levels of knowledge when it comes to using the capacity the technology offers.
Depending on their needs, users are expected to find out what is required. This leads
to individual adoption or appropriation of technology, and people not using it to its
fullest capacity or in a very efficient way. Design that takes this into consideration
will support individual adaption of the technology.

When it comes to user-friendliness, the user has to be defined or, at least, framed.
“How Users and Non-Users Matter” (Oudshoorn and Pinch 2005) emphasizes that
users and technology are inseparable. We suggest that the design of technology and
the user’s needs are inseparable. Furthermore, in a discussion on the theory of Social
Construction of Technology (SCOT), it is argued that users are agents of technology
change (Oudshoorn and Pinch 2005). In line with the SCOT view, it is possible to
take a less rigid position in relation to ICT and older adults, and instead consider
older users as agents for the development of useful and innovative technology based
on specific needs caused by an ageing body.

The usability of digital systems and equipment is not often prioritized by pur-
chasers, due to a lack of competence and insight into the consequences. Furthermore,
the brief the designer receives from a company does not often include user involve-
ment. But this might be costly for the users and the efficiency of company operations
and, for private use, it is less prioritized. In the ISO-standard DIS 9241-11, usability
is defined as “the effectiveness, efficiency and satisfaction with which specified
users can achieve specified goals in particular environments.” This includes (1) to
what extent a task is fulfilled or a goal is reached, (2) the effort needed to perform the
actual task and reach the goal, and (3) to what extent the user feels comfortable using
a product and to what extent it supports them in performing a task or reaching a goal.
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The three steps for achieving usability start with a specified goal. However, for
a user that is not associated with a specific workplace or organization, it could be
difficult to define the goal. Therefore, an individual user’s needs must be specified,
along with what their goals are for those needs.

On an abstract level, one might consider that it is obvious that the user will access
the Internet, read the news, watch TV, log into their bank account, etc. But if we go
into detail, a more explicit description of the single task goals is required. The first
step is to let a user know what is achievable through using ICT, with emphasis on
what might be relevant for them. That has to be related to the user’s interests, habits,
and behaviour. The second step is to compare the interests, habits, and behaviour to
what is already partly or entirely digitalized andwhat is expected for the future. From
there, it is possible to discuss the user’s needs. Once the user’s needs are defined, it
is possible to define various goals. Depending on the interface, it is conceivable to
evaluate the amount of effort needed to perform the actual task and reach the goal.
The third step has to do with feelings involved while the task is being performed, and
that is something that can change over time. For skilled ICT users who have reached
a high level of digital literacy, performing a task could require a lot of effort because
of reduced sensory control due to age. If the designer does not develop the product
together with the user or focus groups, they are not able to evaluate the product from
the user’s perspective.

3.4 Design as Communication—Communication as Design

As previously mentioned, design is also about communication—within a design
team, between stakeholders, with a customer, with the product, and about the prod-
uct. Like lifestyle brands, producers of technology design package their products
with values the consumer can identify with. Consumption fulfils various social
and personal aims and is, in many ways, part of the presentation of self (Goffman
1959). Producers of technology not only offer devices that satisfy practical needs
but frequently release new versions of their products, enticing purchases by those
who wish to belong to the latest wave of development. When we think of technology
consumption, the consumer we often bear in mind is a young person. Over the
last decades, however, that picture has slowly started to change. How a product is
marketed will influence the user’s interest level and understanding of it and its aim.
The design of the information or advertisement could therefore be crucial to how it
is perceived, and how the user will relate to the actual product or service.

However, different life phases are also often described in a narrow-minded way,
ignoring diversity and lifestyles. Such stereotypes are, in turn, emphasized and used
inmany contexts; for example, in marketing or in the promotion of certain behaviour.
The concept of “active ageing” has been discussed in terms of broadening perspec-
tives and taking into consideration the many aspects of a user’s life (Durick et al.
2013). However, it is also based on a stereotype that conveys an image of a newly
retired person, with good health and financial status, living a healthy and active life.
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One of the most pronounced tools we use for elevating or belittling the people
we meet is language. Depending on how we address someone, we can either make
him or her feel good and satisfied with herself or diminished and unconfident. It is
not uncommon that, when addressing a person with an ageing body, we modify our
language and begin to speak more slowly and with a simplified vocabulary; which,
as a consequence, leads to feelings of dependence and lowered self-esteem (Brown
and Draper 2003).

Skills and experience related to the use of digital technology varies between
different groups. According to Olsson, Samuelsson and Visco (2017), older people’s
access to and use of ICT tends to be more limited compared to other social groups.
However, from our point of view, it is not possible to define the older people as a
social group since age is not something that links people together as a homogeneous
group. In more critical situations, such as health care, it is no longer up to a single
individual. Instead, there is often a chain of people with different functions involved
in the communication with the older adult. Designers of devices that are used
in healthcare are dealing with primary users and secondary users, which are the
caregivers and relatives. In these situations, the various users also have different
roles, and therefore different requirements—and sometimes even different goals. In
this context, stereotypes affect the interactions between healthcare personnel, older
adults, and their relatives. A focus on illness and frailty reinforces the stereotype of
older adults’ dependency and inability to take care of themselves (Eliassen 2016). A
conscious design that reflects on this aspect could avoid presumptions about specific
target groups. If digital literacy is related to social and economic status, the relation-
ship between the caregiver and the care recipient’s social groups is crucial. Here,
the designer can play a key role by including a wider group of users in the design of
ICT. This way, they can encourage people with less experience and less privileged
social positions to not only use ICT tools, but to participate in UX-situations.

A large number of older adults are actually physically active and lead their lives
without support from society. Therefore, it would be misleading to claim the need
for services that encourage older adults to be more physically active. Instead, focus
should be placed on maintaining physical activity (Durick et al. 2013). Regardless
of the words we choose, the image we provide will, to some extent, be affected
by stereotypes of older adults—either in terms of what is desirable or what is a
less favourable scenario. Most perspectives on older adults and the design of new
technology—both positive and negative—do, to some extent, contribute to a self-
fulfilling prophecy.

3.5 Design and Communication—A Smartphone Example

The various smartphone models currently on the market do not differ dramatically
in terms of function or interface. There are some variations in the appearance of
the design, and in size and weight. When it comes to symbolic value, however, the
difference between smartphone brands is huge. This could be explained by the design
of the branding. Brands like Apple and Samsung do not have an explicitly specific
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age group target, while others do. The Swedish company Doro is mostly known for
the production of different kinds of telephones designed with a special focus on the
older people. Doro smartphones include, for example, a safety alarm, large buttons,
and a supposedly user-friendly interface. The companywas founded in 1990 inKalix,
in northern Sweden, but the founder Jan-Erik Larsson got started already in 1970
developing telephones that send alarms to central stations. The technology was used
for mountain rescue and reporting burglary, and in 1990 it was further developed for
use at home for peoplewith special needs. In 2004, a digital security alarmwas added.

Doro has introduced a smartphone in two versions, Doro 8040 and Doro 8035. On
the company webpage (doro.se) the two smartphones and a cell phone are presented,
with focus on the smartphones. In the upper part of the webpage, the smartphones
are presented from a user perspective, with one man and one woman portrayed
in alternating images. They represent active, good-looking people past the age of
seventy. One image portrays the man sitting by a keyboard. He is wearing jeans and
a leather jacket. An associated text lets us know that we are meeting Lasse Holm,
74 years old, and his experience of the smartphone is this: “Doro 8040 is simple, it is
fantastic if youwant to learn how to use a smartphone.” Further downon thewebpage,
we are told that he is a musician. The other image portrays a woman standing by
a mixer table in a glittering black dress. She is wearing big DJ headphones around
her neck. The accompanying text invites us to learn more about her by clicking on a
button. We learn her name is Cecilia Nebel, a journalist who has recently launched
a talk show for people over 60. Interestingly, her own age is not specified. From a
marketing perspective, Doro uses the concept of active ageing (Durick et al. 2013),
which is based on a stereotype that conveys the image of an older person living a
healthy and active life.

So, how is the Doro smartphone supposed to be easier to use than other smart-
phones?When using the phone for the first time there is an option to choose between
a traditional Android interface and Doro’s own simplified interface. However, the
simplified interface consists of unfamiliar icons and childish language which, rather
than strengthening the user, could lead to feelings of dependence and lowered
self-esteem (Brown and Draper 2003). Many of the functionalities send out a mixed
message. For example, if you follow the instructions, you can start the smartphone
very easily. But once you have activated all the functions, there are no further
instructions and the step-by-step introduction is not possible to access again without
restarting your phone with factory settings. Even though the designer of the Doro
smartphone has taken details such as large typography into account, well-designed
instructions are lacking. Designed information needs to be repeated in order for
users to learn how to use the product, and this is especially the case for older adults
(Brown and Draper 2003). Furthermore, the navigation on the Doro smartphone
is not intuitive and lacks similarity with other phones. Finally, help functions are
difficult to find and confusing to use. And so the question remains: What makes this
smartphone easier to use than other smartphones? And what kind of communication
does Doro intend to have with their customers?

The Doro webpage conveys an image of older adults in line with the concept
of “active ageing,” with able users embracing different, exotic challenges. Mean-
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while, the content of Doro 8040 sends out a completely different message. For one
thing, the manner in which the phone’s introduction plays out, with overly simplified
instructions, is patronizing. Other important aspects, such as privacy settings, are not
explained in a clear way. Altogether, this conveys the impression that the company
has made assumptions about what kind of information is too difficult for this target
group, even when simplified.

3.6 Designing with the User

As mentioned above, one assumption about older adults is that they face difficulties
describing their own needs with respect to new technology. Thus, care personnel
and/or relatives often become involved and speak on their behalf. In these situations,
it is likely that the view of the older adult as a technology user affects how needs are
perceived or for whom the intended technology may be relevant. It is important to
be aware of how and if the people surrounding the intended user incorporate their
own needs into the design suggestions. This presents a challenge for designers and
researchers, especially when developing for end users with whom it is difficult to
relate and whose world of experience is different from their own (Crilly et al. 2008).
Therefore, it is important to strive to gain as much insight as possible about the
user—about their past, present, goals, and wishes. Another important aspect in the
design process is to understand in what contexts the technologywould bemost useful
or beneficial to the end-user.

Taking a user-driven perspective entails involving the user from the very start of the
design process in order to gain a deeper understanding of their needs. Merely asking
about their needs or evaluating a pre-existing product is not enough. There is no easy
solution to the problem. However, a broader-minded approach could be to place the
largest focus on the individual and the new possibilities each phase of life can offer
and, when needed, take the ageing body into consideration bymaking sure this aspect
places as little limitation as possible upon what that person would like to achieve.

In the future, user-driven technology might focus on complex interfaces and
devices that are simple to use for people with physical limitations. Limitations that
imply slower reactions and movements do not, per se, lead to restriction regarding
interest in and use of advanced technology. However, this requires user involvement
in the design process. Bringing users into the design process at an early stage instead
of testing almost finished prototypes on users is an important practice to incorporate
into the design practice, whichwill cause a number of changes to occur. It will change
how we design, what we design, and who designs. It will also affect the tools and
methods that the new teams of co-designers will use. At the front end, design will
become synonymous with design research, creating new landscapes of opportunity
for designers and researchers. It will be necessary to work in close collaboration
with all the stakeholders during the design development process, and together with
a variety of professionals with hybrid design and research skills. As a result, what is
being designed will change.
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3.7 Conclusion

A considerable amount has already changed, and contemporary society now expects
inhabitants to be familiar with technology and able to use it. This also includes older
people and, more than ever, older people are involved in a societal change that partly
belongs to the future. In the very near future, it will probably be impossible to pay bills
without having an Internet bank account. If someone wants to use a grocery store’s
home delivery service, they will have to place their order from a webpage. To gain
deeper insight on political events or news, inhabitants need to have access to Internet,
since on television and radio programs or news broadcasts, we are increasingly told
to visit a webpage in order to access additional information.

Wehave discussed themeaning of the ageing body, active ageing, and their relation
to ICT, with smartphones as an example. Ageing is not an illness, but a natural
process of life, and many people keep up their interests and lifestyles as they age
with only some limitations. However, there exists a fixation on age when it comes
to the information and advertisements targeted at people who are older. The concept
of active ageing is present in advertisements for clothes, travel destinations, and
sports, and the target group is very often addressed as mature people. The language
in such information and advertisements is often formulated in opposition to the active
ageing concept, since the language used is patronizing. This not only influences our
collective image of what it means to get older, but also an individual’s self-image.
When it comes to ICT of various kinds, we find the same attitude. By analyzing the
Doro 8040 product description and comparing it with the user interface, we found
it to be somewhat more complicated than other smartphones. The reason could be
that Doro was trying to make the interface less complex and, in the process, left out
necessary information.Older people are the target group forDoro’s products, and they
implicitly playwith active ageing. At the same time, they adopt a patronizing attitude,
which can be found on both their webpage and in the smartphone user instructions.

Good-looking and active ageing people have become the ideal, in parallel with
good-looking and active young people. Howwill this affect older people’s self-image
in relation to life-long learning and the use of ICT products in general? People who
experience the negative effects of an ageing body are still capable of using, learning,
and interacting with information and communications technology and being part of
the digitalization of society.
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Chapter 4
Smartphone Usage Diversity
among Older People

Andrea Rosales and Mireia Fernández-Ardèvol

4.1 Introduction

Intelligent systems allow smartphones to be adapted to user behaviour. However,
older people are a minority in digital systems (e.g. Eurostat 2017; Pew Research
Center 2017) and minorities are poorly represented in intelligent systems (Bonchi
et al. 2017). To make the human computer interaction community aware of the
importance of taking older people into account in the design of intelligent systems,
there is a need to break down the stereotypes about older people and ICTs, par-
ticularly with regard to smartphones. Firstly, because older people are the fastest
growing Internet group (Pew Research Center 2017) and although they use smart-
phones less intensively than other generations, this use is important to them (Rosales
and Fernández-Ardèvol 2016b). Secondly, because older people are a diverse user
group (Sawchuk and Crow 2011; Loos et al. 2012), although little is known about
the diverse ways in which they perceive and use their smartphones.

To compensate for the lack of empirical evidence, in this chapter we have triangu-
lated the data from three separate studies. The three studies focus on smartphone use
andwere conducted in Spain between 2014 and 2017. Firstly, we analysed the tracked
activity. Smartphone logs were used to make a comparative analysis of the genera-
tional use of smartphones between 2014 and 2016 (tracked use study). This study
allowed us to see how older people use smartphones differently from other genera-
tions and how this has increased over time. Secondly, we explored the reported use.
Through a surveyof a representative sample of the older onlineSpanish populationwe
identified three different types of older smartphone users (reported use study). Finally,
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we looked at reflections on use. Using focus groups, we explored the perceptions,
experience and skills of a group of older grandmothers regarding their smartphones,
in order to understand why they use their devices (reflection on use study).

The tracked use study confirmed that older people use their smartphones less often
and for less varied purposes thanother generations. This difference increased between
2014 and 2016. Yet, comparatively older people might consider the camera, gallery
and settings features (among others) more relevant than younger generations do. The
survey allowed us to show the diversity of older smartphone users.We identified three
clusters of smartphone users among older people who can be described as basic, pro-
ficient and advanced users. Basic users mainly use smartphones for making calls and
taking pictures, while proficient users utilise most of the preinstalled functions on
their devices, and advanced users download new apps. Finally, the reflection on use
by means of focus groups showed that basic and advanced users could have positive
and negative perceptions of smartphone use, and all of the participantswerewilling to
learn more about the use of smartphones. However, basic users often have less expe-
rience with digital technologies and are less autonomous in their use of smartphones.

The paper is structured as follows: Related work, Methods, Results, Discussion
and Conclusion.

4.2 Related Work

Algorithms, which use digital logs to learn from user behaviour and adapt services
to their needs, are now pervasive (Schäfer and Van Es 2017). So-called intelligent
systems rule our lives and it is assumed they will dominate them even more in the
future. Smartphones also use logs as part of their intelligent systems, e.g., for fast app
launching (Yan et al. 2012;Huangfu et al. 2015), to improve battery life (Ferreira et al.
2011), to suggest proactive tasks (Banovic et al. 2014) or to offer contextual informa-
tion (Maggiore et al. 2014). Logs are also used to predict stress (Ferdous et al. 2015),
bipolar disorder (Alvarez-Lozano et al. 2014), spending behaviour (Singh et al. 2013)
and friendship (Ikebe et al. 2012), among others (De Montjoye et al. 2013).

However, while digital adoption is growing faster among individuals aged over
65 (Fundación Telefónica 2017; Pew Research Center 2017; Eurostat 2018). Such
growth has not been enough to close the digital divide, especially for the oldest
part of the population (Friemel 2016). Older people are therefore still a minority in
digital systems and minorities are poorly represented in intelligent systems (Hajian
et al. 2016). Specifically, most of the studies that make use of smartphone logs do not
include older people and do not consider intergenerational differences in smartphone
usage (Rosales andFernández-Ardèvol 2016b). They do not thereforemake decisions
taking into account the habits of older people, which leads to structural ageism
(Coupland and Coupland 1993).

The smartphone has opened the door to technology adoption for people with no
prior Internet experience (Taipale 2016). New smartphone users today are mostly
older people. Despite having access to the smartphones, most new users are part
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of the second digital divide, the divide in skills and uses (Van Dijk 2006). Where
available, data confirms that older individuals tend to rely more on mobile Internet
access than a landline connection (e.g. Eurostat 2017; Pew Research Center 2017).
However, when smartphones are the only device available to access the Internet,
there is limited use of the web and/or less autonomy in its usage, which reinforces
social exclusion (Pearce and Rice 2013; Park 2015; Mascheroni and Ólafsson 2016).

In Spain, the smartphone is the most popular digital device, used by 61% of the
population aged 15 and over (ONTSI 2017), and is the most pervasive channel for
online access (Fundación Telefónica 2017). However, older people use their smart-
phones less often than other age groups (Rosales and Fernández-Ardèvol 2016b).
Teenagers and young people are the benchmark generations for ICT studies, as they
can help to identify trends (Castells et al. 2006). More specifically, personal commu-
nication patterns and the use of media evolve as we grow older (Charness et al. 2001;
Ling et al. 2012), mainly because our interests and life circumstances change, and
older people are also affected by these dynamics (Gilleard et al. 2015; Fernández-
Ardèvol et al. 2017; Naab and Schwarzenegger 2017).

There is therefore a need to consider heterogeneity in studies on later life, illus-
trating the diversity hidden under the label of ‘older people’ (Sawchuk and Crow
2011; Loos et al. 2012). Higgs and Gilleard (2015) argue for a distinction to be made
between the third and fourth age in order to capture diversity in old age. Specifically,
Leme et al. (2014) suggested three types of older mobile phone users: firstly, experi-
enced users for whom the smartphone is essential; secondly, new users eager to learn;
and thirdly, new users who have adopted the mobile phone because of social pressure
and find it difficult to manage. However, this classification mixes skills and attitudes
towards the smartphone. An earlier study classified older mobile phone users as
assisted users, basic users, intermediate users and expert users (Fernández-Ardèvol
and Arroyo 2012). Skill assessment, however, is not static and varies according to
the technology and the context (Litt 2013). In this paper we therefore propose a
particular classification of smartphone users.

This chapter focuses on the smartphone usage divide. We characterise different
older smartphone users, according to the tools that they use and what they report
using. Finally, we reflect on their reasons for remaining basic users.

4.3 Methods

We used three separate studies to analyse how older people use smartphones and the
nuances of this usage. Each study involved different participants. In this section, we
present the details of three studies on smartphone usage conducted in Spain between
2014 and 2017.
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4.3.1 Tracked Use: Smartphone Logs

We collected data on the smartphone activities of a sample of adult individuals in two
waves. The first wave collected data over one month in November 2014 (Rosales and
Fernández-Ardèvol 2016a, b) and the second over one month in September 2016.
Sincemost of the sample includedAndroid smartphones,we focused on these devices
for this study. The first wave involved 207 valid panellists and the second 321. In
2014, the panellistswere 39.08 years old on average,with a standard deviation (SD) of
12.76. We classified both samples into six age groups: 20–24, 25–34, 35–44, 45–54,
55–64 and 65+. The participants were recruited and data collected through an online
commercial panel. The tracking system counts each time a feature is displayed in the
screen, while the screen is on, as a new access. Background activities are not therefore
considered. It also registers how long each feature is displayed on the screen. Beyond
demographic variables, the system thus provided us with the number and duration
of every app used and each website visited. We analysed the number of smartphone
activities by taking into account the features. Some specific features are provided
by well-known commercial apps (e.g. WhatsApp); in such cases we analysed the
commercial app as a unique feature. Other features, such as email or the gallery,
are provided by similar apps from different developers; in such cases we analysed
similar apps together under the name of the feature. We made no distinction between
whether the same feature is used through apps or web access. E.g. Facebook is
counted whether an app or the Internet browser is used for accessing it. For analytical
purposes, we selected the most popular features, considering the number of users by
age category and frequency of access. E.g. messaging represents only 0.2% of the
app accesses, but is used by almost all participants.

Independence analysis between variables was supported by the appropriate sta-
tistical test. For the analysis of continuous variables we used the Pearson correlation.
For comparisons of continuous variables among groups we used ANOVA (analysis
of variance) tests, and a Chi-squared test for categorical variables. We also used the
Bonferroni test when appropriate. We highlighted statistically significant differences
(SSD) for probability levels below the usual 5%. Unfortunately, due to technical
limitations it was not possible to analyse data from 2014 for the 65+ age group (the
subsample was too small, n < 30). Informed consent was provided by panellists to
the commercial panel that conducted the study as part of their relationship.

4.3.2 Reported Use: Survey

We conducted an online survey targeted at Internet users aged 60 years and older
living in Spain. The fieldwork was conducted in November 2016, with a final valid
sample size of 2,232 responses from people aged 60 to 87,66.45 years old on average
and an SD of 5.62. Representativeness was ensured through quota sampling, which
followed the same age and sex distribution as the population under study (Jacobetty
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and Fernández-Ardèvol 2017). The survey analysed the use of (non-) digital media
and our interest focused on the functions respondents reported using on their mobile
phones. As the data was categorical, we used a two-step cluster analysis to identify
the types of users according to the functions they use on their smartphones. We
then analysed whether there were differences between clusters in terms of socio-
demographic characteristics by using the above-mentioned tests of independence.
We conducted the online survey through a commercial panel, ethical consent was
provided by panellist to the panel as part of their relationship.

4.3.3 Reflection on Use: Focus Groups

We conducted five focus groups with 25 participants in Barcelona (Catalonia), Spain,
between April and May 2017. The participants were all grandmothers aged 65+ who
had used some sort of digital communication technology in the past. The average
age was 71.8, with a standard deviation of 6.03. We will refer to them by the number
of the focus group, their age and a letter if there is more than one participant of
the same age, e.g. FG2-65A, FG2-65B. Conversations revolved around the ecology
of media used to communicate with family and friends. We conducted a thematic
analysis of the features the participants used in order to classify them as basic or
proficient smartphone users. We also analysed their perceptions, skills and digital
experience. Ethical consent was provided by participants prior to the beginning of
the focus groups.

4.4 Results

4.4.1 Tracked Use

For both years, it was noted that the younger the panellist, the more they used smart-
phones. In 2014, age and smartphone activities were negatively correlated (r � −
0.216, p < 0.05). In 2016, there were statistically significant differences (SSD) in the
number of logs by panellists according to their age group (F(5, 315) � 30.089, p <
0.001). All discussed SSD refer to a 5% level of error.

Three dimensions are relevant. Firstly, the number of smartphone activities by
user increased significantly from 2014 to 2016 (F(1, 526) � 45.492, p < 0.005).
However, this increase was recorded in younger age groups and is not significant for
the 55–64 age group.1 Secondly, the duration of logs increased significantly between
2014 and 2016 (F(1, 523) � 17.570, p < 0.001). Thirdly, the number of apps used
increased significantly between 2014 and 2016 (F(1, 525) � 13.973, p < 0.005),

120–24 (F(1, 64) � 19.827, p < 0.005), 25–34 (F(1, 104) � 49.332, p < 0.005), 35–44 (F(1, 127)
� 23.261, p < 0.005), 45–54(F(1, 114) � 5.964, p < 0.05), 55–64 (F(1, 72) � 3.299, p > 0.05).
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although the significant growth was only seen in the younger age groups (those up
to 44).2

For data collected in 2016, we analysed the use of the most popular features.
In accordance with previous results, there were SSD in the use of the most popu-
lar features by age, revealing that the younger generations use features including
the clock, Facebook, Facebook Messenger, Google Maps, Instagram, Market, mes-
saging, Twitter, WhatsApp and YouTube more often than older generations (see
Table 4.1).3 However, contrary to the general trend, the camera, contacts, email,
gallery, Google, messaging, phone and settings are more relevant for older people
than for younger age groups (see Table 4.1). Indeed, there were no SSD between age
groups in the use of the camera, contacts, phone and settings. Older people therefore
use such features proportionally more than other age groups. Specifically, there were
SSD in the use of email, the gallery, Google andmessaging, with younger generations
using these less often than older generations (see Table 4.1).4 Beyond WhatsApp,
the weight of other apps in everyday use provide no significant differences by age
group (see Fig. 4.1).5

4.4.2 Reported Use

As an exploratory analysis, we used an appropriate multivariate technique for
reducing the dimensions in the case of nominal data and a large dataset. We used a
two-step cluster analysis to analyse the data on the use of 19 mobile phone functions
(see Table 4.2). The optimum number of clusters, log-likelihood distance measure
and Schwarz’s Bayesian criterion supported the decision. The silhouette measure of
cohesion and separation equalled 0.2, which confirms a fair overall goodness of fit
(Mooi and Sarstedt 2011). The three clusters obtained have a clear interpretation as
they reflect different levels of use of the smartphone features: basic, proficient and
advanced users. According to the results of the two-step cluster analysis, the most
important predictors for cluster membership are downloading apps (1.0), visiting
websites via browser (0.86), and using GPS and maps (0.82), as their use was quite
different among the three clusters. In contrast, listening to the radio, gaming, MMS,
ordinary voice calls, podcasts and SMS have no importance as input predictors
(0), all of them were quite uncommon among panellists to influence the clusters.

220–24 (F(1, 64) � 6.402, p < 0.05), 25–34 (F(1, 104) � 11.150, p < 0.005), 35–44 (F(1, 126) �
19.864, p < 0.005), 45–54 (F(1, 114) �.544, p > 0.05), 55–64 (F(1, 72) �.008, p > 0.05).
3Clock (F(5, 314) � 5.571, p < 0.005), Facebook (F(5, 308) � 13.341, p < 0.005), Facebook
Messenger (F(5, 310) � 3.175, p > 0.05), Google Maps (F(5, 307) � 6.195, p > 0.005), Instagram
(F(5, 308)� 25.031, p < 0.005), Market (F(5, 312)� 6.588, p < 0.005), Twitter (F(5, 307)� 7.735,
p < 0.005), WhatsApp (F(5, 310) � 31.867, p < 0.005), YouTube (F(5, 307) � 14.972, p < 0.005).
4Email (F(5, 311) � 2.519, p < 0.05), Gallery (F(5, 310) � 2.447, p < 0 .05), Google (F(5, 308) �
3.845, p < 0.005), Messaging (F(5, 310) � 2.953, p < 0.05).
5Camera (F(5, 307) � 1.504, p > 0.05), Contacts (F(5, 314) � 2.139, p > 0.05), Phone (F(5, 309)
� 1.199, p > 0.05), Settings (F(5, 309) � 1.492, p > 0.05).
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Table 4.1 Percentage of smartphone access to selected features from total smartphone access by
age group. Black background shows features more relevant for 65+ than other age groups

20–24 25–34 35–44 45–54 55–64 65+ Total
WhatsApp* 20.2* 16.9* 16.6*ª 16.1*ª 18.9*ª 19.3*ª 17.6
Facebook* 6.1* 6.3* 5.0*ª 5.2*ª 3.8*ª 3.2*ª 5.4
Google* 4.0*ª 4.9*ª 4.3 6.0 6.4 6.0* 5.0
Email* 1.6 2.6*ª 2.3 3.6 3.9 4.5* 2.7
Instagram* 3.4* 2.1* 0.8*ª 0.5*ª 0.3*ª 0.1*ª 1.4
Twitter* 2.2* 1.4 0.8*ª 0.8*ª 1.0*ª 0.4*ª 1.2
Gallery* 0.9*ª 0.8 1.1 1.4 1.7 1.7* 1.1
Contacts 0.3 0.3 0.9 1.1 1.4 2.2 0.8
Clock* 0.7* 0.6 0.6 0.6 0.8 0.4*ª 0.7
Market* 0.5* 0.5* 0.7* 0.7* 0.8 0.6*ª 0.6
YouTube* 0.8* 0.7 0.7*ª 0.4*ª 0.4*ª 0.2*ª 0.6
Settings 0.4 0.3 0.5 0.8 0.7 1.1 0.5
Camera 0.2 0.3 0.4 0.5 0.5 0.5 0.4
Phone 0.3 0.2 0.6 0.3 0.6 1.6 0.4
Facebook 
Messenger* 0.3* 0.2 0.2 0.3 0.2*ª 0.1*ª 0.3

Google 
Maps* 0.2* 0.2* 0.2 0.2 0.2 0.1*ª 0.2

Messaging* 0.1 0.2 0.2 0.4* 0.5 0.4*ª 0.2
*Shows SSD
*aShows SSD among groups who use the feature less

Otherwise, instant messaging and photos were pretty common among the three
groups, so they have no major influence in clusters. Indeed, the clusters showed
statistically significant differences in all the considered functions except for two:
taking photographs common among the three clusters, and listening to podcasts
rather uncommon among all of them.

The basic cluster included 524 panellists, accounting for 26% of the sample. It
represents those who use smartphones mainly for taking pictures, making voice calls
and instant messaging. Some of them also use the SMS, alarm, clock and reminder
features, but barely use other functions (Fig. 4.2, Table 4.2).

The proficient cluster included 962 panellists, accounting for 47.7%of the sample.
It represents those who are very proficient in the use of smartphones. Most of them
use all the functions mentioned in the basic cluster, and most of the functions that
often come preinstalled on their smartphones, although not all of them (Fig. 4.2,
Table 4.2).
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Fig. 4.1 Percentage of selected features from all smartphone activities by age group

Fig. 4.2 Percentage of panelists by cluster who use each function
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Table 4.2 Percentage of panelists in each cluster who use the functions

Basic (%) Proficient (%) Advanced (%) Total (%)

Taking photographs *58.2 *97.7 *99.4 87.9

Instant messaging 47.1 *87.8 *98.5 80.1

Ordinary voice calls *66.4 *56.2 *89.6 67.7

Email 20.2 *71.1 *98.1 65.0

Alarm clock and reminders 32.3 *67.9 *91.0 64.7

SMS 41 *58.6 *74.4 58.2

Calendar 17.7 *58.1 *94.4 57.2

Viewing websites via browser 5.5 *57.2 *95.5 53.8

GPS and maps 8 *52.6 *96.2 52.5

Recording video 3.4 *55.5 *86.8 50.2

Social network sites 5.5 42.7 *76.8 42.0

Downloading apps 1.9 26.5 *91.9 37.3

Listening to the radio 8.8 20.1 *51.8 25.5

Viewing websites via apps 1.0 14.7 *65.3 24.4

Watching TV or video 1.3 13.4 *54.2 21.0

MMS Multimedia Message
Service

2.1 20.6 36.2 19.9

Using the phone as a music
player

1.7 14.0 48.0 19.7

Games 4.4 15.9 41.8 19.7

Listening to podcasts 0.6 2.3 14.7 5.1

*Shows the functions used by most panelists in each cluster

The advanced cluster included 531 panellists, accounting for 26.3% of the sample.
Most of them use all the functions used by the proficient cluster, and all the functions
mentioned in the survey, except for four (Table 4.2). What most sets this group apart
is that most of them download new apps, whereas this is not common in the other
two clusters (Fig. 4.2, Table 4.2).

Gender is independent of the level of use (χ2(2) � 2.720, p > 0.05). Age, in
contrast, is associated with the level of use.6 Individuals aged 75 and over tended to
be concentrated in the basic cluster, with most of those 80 and over being part of this
cluster. In contrast, the advanced cluster included a significantly higher proportion
of the younger old (those between 60 and 64 years old). Education and income
level were also associated with levels of use. In particular, those with a primary
school education or less were more concentrated in the basic cluster, whereas those

6χ2(8) � 113.9, p �.000. As an ANOVA was not technically possible, we conducted a crosstab
with age grouped into 5-year segments.
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who completed tertiary education tended to be concentrated in the advanced cluster
(χ2(6) � 82.9, p � 0.000). Those with declared income above the average also had
a relatively higher presence in the advanced cluster (χ2(6) � 65.4, p � 0.000).

4.4.3 Reflections on Use

According to our analysis of the focus groups, several factors influence the diversity
of smartphone use between basic, proficient and advanced users.While all users tend
to question digital technologies, basic users often have limited digital trajectories.
Values, style and habits influence their decision to limit smartphone use.

4.4.3.1 Basic Users

Basic users are often new users with little experience of digital technologies. Some-
times the smartphone is the only device they have with which to access the Internet.
Furthermore, basic users are often not autonomous in their smartphone use and feel
limited in their abilities.

FG2-65B uses a smartphone but she is used to communicating by other means.
She thus puts limits on her smartphone in accordance with her customs and values.

“For 45 or 50 years I have lived without a mobile. (…) Fortunately, I have my family
here and I prefer to see them. However, in an emergency I usually use WhatsApp. But
always very short messages (…). This happened to me with the landline [telephone].
(…) I have never had long conversations on the landline, just the minimum I needed.”

FG3-77 describes herself as old-fashioned. Although she has access to the tech-
nology and the skills to use it, she prefers to use analogue systems.

“I’m a bit old-fashioned and I use the landline to talk about important things. (…)
I’m in favour of science and information. For example, a person without information
is a person without an opinion. You go to the computer and you immediately know
what is happening, in just a moment. It’s immediacy. I’m very much in favour of all
of this. But I prefer my style, to read the newspaper at my own pace.”

FG2-65A used to be an indirect user, as she delegated the use of the smartphone
to her late husband. Now she is a delighted new smartphone user, although she sees
it as being in competition with face-to-face interaction.

“All this about technologies is very interesting, but I think contact is better than
the mobile. (…) In the morning there are twelve of us and we all go to have breakfast
together; we leave the grandchildren at school and go to a bar in a side street. That’s
the best therapy. We have breakfast there and when it’s 11.00am we say “time’s up,
time to go”. But that’s the best therapy for me. Not WhatsApp, none of that.”
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4.4.3.2 Proficient and Advanced Users

Proficient users often have extensive experience with digital technologies and have
adopted smartphones as part of their digital development, although they often ques-
tion technology.

FG2-78B adopted the smartphone in response to social pressure. Although she
is confident about using technologies, she does not like the smartphone and prefers
face-to-face interaction.

“I didn’t want one of these telephones [smartphones], but in the end, I gave in
because everyone in the group had one and I wanted to stay in my group, so I bought
one. But I’m not addicted to it at all. (…) Now I will say one thing: I don’t envy
today’s youth compared to my childhood in the village. The WhatsApp we used to
have consisted of things like “you know that so-and-so is getting married to so-and-
so” or “we’re meeting up on Sunday, spread the word.””

FG1-72B has extensive experience with digital technologies and adopted smart-
phones as part of her continuing use of these technologies.

“My daughter brought home an out-of -date computer from work and said “Mum,
do you want it?” and I began to use it a bit. (The smartphone) is practically the same,
with little differences. I began with one of those mobile phones – the tiny ones – and
then my son gave me this one.”

FG3-68B reports on her addiction to the Internet; she has been using it for more
than ten years and uses a variety of devices. Nevertheless, she is willing to learn
more.

“I’m an addict. I found my philosopher’s stone with the Internet, with all these
devices (…), I hardly use the landline. And yet I use the smartphone, the tablet when I
want to share things with my family; we share them on the computer. I use everything
depending on the speed I need or the type of communication. I’m just not good at
it (…) I can use these things, but I’m limited by certain technicalities that they are
better at than me. Look, the latest book that everybody is talking about. It’s called
“Patria” [“Homeland”], a huge book, they (her sons) downloaded it for me, and I
read it in one go.”

FG2-69 and FG2-65A are both advanced users and are willing to explore new
apps.

FG2-69 “The other day at a funeral home they were playing some lovely music;
there was a girl, (doing something with her smartphone) but we didn’t know what
she was doing. So, I asked my friends, and we downloaded the app.”

FG2-65A “I don’t have that one. What app is it?”
FG2-69 “When you hear some music, it identifies the group or singer.”

4.5 Discussion

Our study focuses on understanding the uses of a digital technology that is already
in the market and widely used in Spain: smartphones. It also focuses on their use
by older people, in order to characterise their diverse uses and understand how to
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make current technologies more inclusive. With some exceptions, this approach is
not common in HCI research with older people. Most research in HCI with older
people refers to the design, development and evaluation of prototypes with or for
older people (Durick et al. 2013). And most research on the use of products does not
include older people, or does not carry out intergenerational analysis to identify how
usage changes throughout a lifetime.

Although there is some concern regarding the bias of intelligent systems in terms
of race, gender or religion (Hajian et al. 2011), less attention has been paid to age
discrimination, or ageism. Older people are a minority in digital media, in terms of
both access and use. Minorities are poorly represented in intelligent systems (Hajian
et al. 2016), because these systems are often built on predictions and correlations
(Bonchi et al. 2017) that are acceptable if they suit 80% of the population. Data
granularity (Kitchin 2014) must be considered in order to take into account the
different ways in which older people, as a minority in the digital world, use digital
media, and therefore better incorporate their uses into intelligent systems.

Mobile communication patterns are different depending on age, just as personal
communication patterns and the use of media change throughout life (Charness
et al. 2001; Ling et al. 2012). The tracking study shows how older generations use
smartphones less often than others, but also that some features are more commonly
used by older people compared to younger generations.

Mobile communication patterns also change over time. Our panellists used their
smartphones more often and accessed more apps in 2016 than in 2014 However,
differences are only statistically significant among younger cohorts. This could be
influenced by the fact that digital adoption is growing faster among individuals aged
over 65 (Pew Research Center 2017; Eurostat 2018). It is therefore to be expected
that there will be inequalities in terms of skills and usage (Van Dijk 2006) among
new adopters, who are today late adopters of smartphones and probably have fewer
digital skills than early adopters.

Despite being a minority in the digital world, among older smartphone users
almost 70% are proficient or advanced users for whom the smartphone plays a key
role, and they use it in a way that is different to other generations.

Finally, the focus groups help us to understand the reasons why some older
individuals use smartphones more than others. Previous studies found that the most
common explanations for non-use of the Internet include motivational reasons
(lack of interest), material reasons (lack of material access) and skills (lack of skills)
(Van Dijk and Hacker 2000). Motivational reasons increased in importance over time
(Helsper and Reisdorf 2016). Given that all the focus group participants were smart-
phone users, the most common explanation for not using smartphones more often
was based on motivational reasons. They argue that values, style, habits and long-
term perspective influence their decision on whether or not to use smartphones more
frequently. Moreover, there are positive and negative perceptions of smartphones
among basic and proficient or advanced users. All of them, to a greater or lesser
extent, question the use of smartphones.While it is often presumed that non-users are
missing out on the benefits of ICT (e.g. Rogers 2003;Morris et al. 2007; Peacock and
Künemund 2007) the focus group participants made a conscious decision to limit the
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use of their smartphones, and to meet their information and communication needs
by other means better suited to their context, interests or habits. Otherwise, probably
influenced by the fact that all the participants are women, most of them mentioned
their limited skills, especially compared with younger generations. Moreover,
limited digital trajectories associated with limited skills are more common among
basic users, who achieve their communication or socialisation goals by other means.

The analysis we carried out in this paper allowed us to combine reported use and
tracked use. Specifically, surveys and focus groups provide an account of reported
use, while tracking systems record tracked use. Beyond actual use, reported use
analyses what people say they do in their everyday life, which could be different to
what they actually do. In contrast, tracked use is often described as an expression
of human behaviour e.g. (Böhmer et al. 2011; Ferreira et al. 2014), although it is
often a mixture of human actions and automated or programmed activities. In the
case of smartphones, logs can report how long the screen has displayed the content
of an app, although this does not necessarily mean that the user was using the device.
The timeout feature can keep the screen on after the user has finished their activities.
The duration of logs is thus influenced by the screen timeout selected by the user.
The number of logs could also be influenced by other features, including ambient
display, interactive notifications, priority notifications and unlocking systems. For
example, ambient display turns the screen on, opening an app whenever there is an
incoming notification. This is counted as a new log in tracking systems and therefore
as a new user activity, even when this is not the case. Thus, similarly to reported use,
tracked use is related with usage, but is not describing actual use, is just analysing
the activities of smartphones. Thus, each research method, despite its own biases,
contributes to understand smartphone usage.

To counterbalance this effect, in this chapterwe triangulated the results of different
methods and, beyond the raw data, presented a comparative analysis of how different
groups use smartphones differently.

4.6 Conclusion

We studied the diversity of smartphone use among older people in Spain through the
triangulation of trackeduse, reported use and reflections onuse.We showedhowolder
people are aminority and a heterogeneous group regarding smartphone use inSpanish
society. The tracked use study showedhow the divide in smartphone use has increased
between 2014 and 2016 among younger and older people. According to the reported
use, older Internet users (60+) in Spain constitute a diverse user group, among which
proficient and advanced users represent more than 70%. Finally, the focus groups
showed that basic smartphone usersmeet their information and communication needs
by other means better suited to their habits and values. To avoid structural ageism,
there is therefore a need to take into account that older people are a minority, as
well as a heterogeneous user group, in the design of intelligent systems based on
smartphone logs.
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Chapter 5
Seniors and Self-tracking Technology

Clara Caldeira and Yunan Chen

5.1 Introduction

While older adults use self-tracking for health more than any other age group in the
U.S., they seldomuse self-tracking technology (Fox andDuggan 2013). Self-tracking
canbeused formanypurposes, includingmonitoring health indicators, learning about
how one responds to different scenarios, and supporting behavior change. Each of
these actions can be part of seniors’ health management activities, and technology
has the potential to facilitate and augment this practice (e.g., by reducing the effort
required or assisting users to interpret their data). While the majority of self-tracking
industry and research focuses on the younger population, seniors have particular
needs. In comparison to younger age groups, they have a higher prevalence of chronic
illness (Ward et al. 2014), track different health indicators, and use different tools
to track health information (Fox and Duggan 2013). In order for seniors to benefit
from the tools provided by self-tracking technology, it is necessary to design systems
more aligned with their needs and practices.

Self-tracking refers to repeatedly measuring and recording information about
oneself. In the case of self-tracking for health, such informationmay include activities
such as medication intake and health indicators such as blood pressure. Terms such
as self-monitoring, Personal Informatics, and Quantified Self can refer to similar
practices. We utilize self-tracking as an umbrella term.

In this chapter, we provide a review of seniors’ use of self-tracking and self-
tracking technology. We describe relevant findings and highlight opportunities
for future research. Our goals are to introduce the reader to this area of research,

C. Caldeira (B) · Y. Chen
University of California, Irvine, CA, USA
e-mail: claram@uci.edu

Y. Chen
e-mail: yunanc@uci.edu

© Springer Nature Switzerland AG 2019
S. Sayago (ed.), Perspectives on Human-Computer Interaction Research
with Older People, Human–Computer Interaction Series,
https://doi.org/10.1007/978-3-030-06076-3_5

67

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-06076-3_5&domain=pdf
mailto:claram@uci.edu
mailto:yunanc@uci.edu
https://doi.org/10.1007/978-3-030-06076-3_5


68 C. Caldeira and Y. Chen

discuss seniors’ known tracking practices, and the existing challenges to the design,
adoption, and use of self-tracking technology for seniors. Although self-tracking
techniques can be used for a range of purposes, including financial transactions or
time spent commuting, we focus on health because to the best of our knowledge,
most research involving self-tracking and seniors has focused on health applications.
However, we highlight that given differences in seniors’ perspectives, goals, and
situations in different aspects of life (e.g., finances, retirement), it is likely that they
will have different needs in other kinds of self-tracking as well. We do not include
the perspectives of caregivers or assistive technology for seniors as they are outside
of the scope of this chapter.

5.2 Self-tracking

The practice of registering information about oneself has existed as long as the
written language (Rettberg 2014). Self-tracking consists of repeatedlymeasuring and
recording information about oneself. The data collectedmight involve behavior (e.g.,
sleep), physiological measurements (e.g., heart rate), and contextual information
(e.g., calendar appointments,weather). These datamight be quantitative or qualitative
(Li et al. 2011).

There are five main reasons behind tracking. First, self-knowledge can include
learning about habits (e.g., how often one eats fruit), or learning about how an illness
manifests (e.g., when symptoms occur). Second, behavior change is based on chang-
ing a habit, either by acquiring or eliminating it. Third, self-experimentation is based
on evaluating the effects of a particular behavior or circumstance by self-tracking
both when it is present and when it is not. Fourth, assessment involves temporarily
observing a behavior or other measurement (e.g., measuring blood pressure daily for
a week to estimate its average). Fifth, monitoring refers to continuously measuring
a variable to observe short term or long-term patterns (e.g., how a behavior changes
over the course of a week or a year) (Intille 2004; Li et al. 2011; Choe et al. 2014;
Karkar et al. 2015; Caldeira et al. 2016).

Given the diverse possibilities in methods and reasons for tracking, this practice
can take place very differently for different populations. Most current self-tracking
technologies leverage mobile Internet connected devices. We consider self-tracking
technology any digital system (both apps and devices) that help users collect or
store their data. They include illness specific devices such as glucose meters and
general-purpose systems such as activity trackers. Activity trackers are among the
main self-tracking tools currently available, and the majority of papers included in
this review focus on this kind of system. Their functionalities, assumptions, visual
design, and advertising are focused on young and middle-aged adults. This focus is
partially due to the relationship of self-tracking system industry with the Quantified
Self community, which was created in the Silicon Valley and attracts a majority of
technology enthusiasts (Choe et al. 2014). Assumptions held by these systems (e.g.,
more exercise is always better) may not hold for many seniors who have cardiovas-
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cular diseases, physical limitations due to disability or illnesses such as chronic pain,
osteoporosis, and arthritis. These differences in needs and purposes behind tracking
are particularly visible in the case of health, as the health of seniors differs from
younger populations.

5.3 Method

This chapter provides an overview of research (Grant and Booth 2009) of litera-
ture investigating self-tracking among older adults. It covers more than 50 papers
published between 2007 and 2017 in the fields of HCI and Medical Informatics.
These papers were obtained through searches using keywords relevant to each topic
(e.g., seniors, elderly, quantified self) in multiple search engines (e.g., ACM Digital
Library, hcibib.org, Google Scholar). Additional papers were found iteratively by
scanning each paper’s references. Each paper included in this review met three cri-
teria: written in English, focuses on self-tracking, and focuses primarily on seniors
or provides specific data about this population (e.g. Fox and Duggan 2013). These
papers were analyzed thematically. They provide insights into seniors’ current use
of self-tracking, their opinions and perspectives about self-tracking technology, and
existing barriers to adoption and use. These findings are discussed in the following
sections.

5.4 Seniors’ Use of Self-tracking

Seniors’ self-tracking practices and goals differ from other age groups. Unlike the
younger age groups who primarily track to pursue fitness goals, seniors are more
likely to track health indicators not related to fitness, such as blood pressure and
blood glucose. In comparison with younger adults, they are also much less likely to
use technologies such as mobile phones and computers to track, and more likely to
use paper (Fox and Duggan 2013). They often use just memory rather than recording
data, due to the effort required, disruption of routine, difficulty using tools, avoid-
ing thinking about illness, and fearing to lose the data (Miller et al. 2013). Older
adults’ current use of technologies for tracking exercise focuses on monitoring and
assessment rather than behavior change, as they do not believe it to be helpful as a
motivation tool for increasing exercise habits (Caldeira et al. 2016, 2017). This issue
explains the low adoption of tracking technology by seniors, and it is influenced by
how they are designed for younger users’ needs.

Studies investigating seniors’ interests and use of specific tools have found
promising results. Seniors have expressed interest in tracking several kinds of
information (e.g., rest, social interactions, symptoms, and weight) (Davidson and
Jensen 2013). Many studies have focused on tracking for the management of
chronic illness among seniors, such as diabetes (Arnhold et al. 2014; Lo et al. 2014;



70 C. Caldeira and Y. Chen

Whitlock et al. 2015), heart health (Karshmer and Karshmer 2004; Lorenz et al.
2007; Mohan et al. 2008), pain management (McCann et al. 2009; Barg-Walkow
et al. 2013, 2014; Tsai et al. 2015), medication tracking (Sailer et al. 2015), and fall
detection (Gonzalez et al. 2014).

Research on the use of technology for tracking exercise has led to mixed results
for the older adult population. Step counting has shown a significant impact, such as
23–83% increase in step count after 6 months, and improvements in fear of falling,
locomotive function, leg strength, walking speed, blood pressure, andweight (Snyder
et al. 2011; Yamada et al. 2012; Ashe et al. 2015). In a study with participants
over 50 years old using activity trackers, 45% reported increased motivation for
healthier habits, and 46% reported increased activity, improved sleep or eating habits.
Participants enjoyed learning about their exercise and sleep habits and confirming
activity levels (AARP 2015; Burton 2016). Several other studies have also found
positive results and experiences (Rasche et al. 2015; McMahon et al. 2016; Phillips
et al. 2016; Schlomann et al. 2016). However, multiple studies found no significant
increases in activity levels when incorporating a Fitbit into an existing intervention
(McMurdo et al. 2010; Thompson et al. 2014). Strategies used to promote or facilitate
physical activity have included personalized goal setting, problem solving, social
comparisons and support (King et al. 2013), haptic feedback (Qian et al. 2010),
wearable camera, activity tracker (Harvey et al. 2016), and video (Bagalkot and
Sokoler 2011).

5.5 Barriers to Self-tracking Technology Adoption

Several factors limit seniors’ adoption of self-tracking technology: mismatch
between their needs with those of younger users, poor design for older adults, low
perceived usefulness, ineffective motivation strategies, chronic illness related chal-
lenges, and attitude towards self-tracking technology. Table 5.1 shows a summary
of these barriers, along with examples.

Due to the focus on younger users, existing technology does not meet many of
seniors’ needs. Older adults have shown more interest in tracking steps and heart
rate, while younger users are more interested in sleep and distance (Rasche et al.
2016; Schlomann et al. 2016). Although the reason for the difference in preferences
is unknown, it is likely that it is influenced by different goals, as seniors are more
likely to use tracking as a tool in illness management, and younger users are more
interested in prevention and fitness (Fox and Duggan 2013). Goals such as 10,000
daily steps can also cause overexertion in older adults (Schlomann et al. 2016).

Poor design for seniors is another issue that hinders the use of self-tracking
technology. Issues such as inaccuracy, perceived inaccuracy, unclear instructions,
and discomfort (AARP 2015; Burton 2016), difficulties setting up a device and
interpreting data (Mercer et al. 2016), and insufficient error prevention (Preusse
et al. 2017) discourage continued use of wearable activity trackers. Lack of accuracy
can be a substantial problem for seniors as they value it more than other populations
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(Rasche et al. 2016). Validation studies have found that activity trackers underesti-
mated steps of free walking participants (i.e., those who did not use walk aids) by
up to 27%, and accuracy was worse among those who used walkers (Floegel et al.
2016). For seniors who walk slowly or use walking aids, ankle worn devices tend
to be more accurate (Simpson et al. 2015; Floegel et al. 2016; Klassen et al. 2016).
Failing to detect steps when exercising differently than expected by the device, such
as holding a treadmill bar, can also cause frustration in users (Fausset et al. 2013).

Perceived usefulness of exercise tracking devices is low, particularly among
seniors who are already physically active (Fan et al. 2012). In general, seniors have
been found to use these tools for monitoring purposes but not as a behavior change
tool. This perception is attributed to seniors already knowing their habits and having
little variation in routine, and finding technology less motivating than the benefits of
exercise (e.g., reduced pain) (Caldeira et al. 2017).

Since seniors are more likely to use tracking as a tool for managing chronic
conditions, they also experience more challenges caused by or related to these dis-
eases. Seniors who use self-tracking to manage chronic conditions can experience
an augmented awareness of the disease and its ill effects. Self-tracking symptoms or
indicators related to a disease (e.g., blood pressure) can become a reminder of the
users’ health issues (Karshmer and Karshmer 2004). Anker et al. have described this

Table 5.1 Existing barriers for the use of self-tracking technology among seniors

Mismatch in tracking needs with younger age groups
Interested in tracking different data (e.g., heart rate, steps)
A higher focus on chronic illness management
Goals can be too ambitious for seniors (e.g., 10,000 steps/day)

Poor design for older adults
Lower accuracy of step tracking among seniors who walk slowly, use walking aids, or hold the
handle on a treadmill
Wearable device bothers seniors’ skin
Difficulties with setting up the device, syncing data, interpreting data

Low perceived usefulness
Less motivating than other benefits (e.g., reduced pain)
Already knowing habits, low variation in routine
Not provide enough benefits in comparison with paper (monitoring)

Inadequate motivation strategies
Theory-based strategies have a lower effect (e.g., goal setting)
Pre-existing motivation affects response to different strategies
Negative impact on Self-efficacy or Locus of control

Challenges related to chronic illness
Coping with illnesses
Reinforcing stigmatized aspects of aging
Increased awareness of illness

Attitude towards self-tracking technology
Distrusting system, preferring health provider
Quick abandonment
Increased rejection of tracking technology with age
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experience as unpleasant, evoking intense negative emotions (Ancker et al. 2015).
The stigma associated with old age, illness, and disability can cause resistance to the
adoption of technology for health and assistance. Due to stigma, many seniors prefer
mainstream tools (Light et al. 2015) and reject devices that have a medical aesthetic
or are designed specifically for older adults (Durick et al. 2013). Even seniors in
poor health conditions can often perceive other older adults as having worse health
(White et al. 2012).

Further, an essential aspect of self-management for older adults is coping with
an illness, and the changes it requires. Coping influences seniors’ attitudes, which
in turn affects the experience and outcomes of using health technology. Tools that
highlight issues that have a negative impact on users’ psychological well-being may
hinder the process of coping with illness.

Theory-based strategies for behavior change (e.g., Transtheoretical Model of
Behavior Change, Goal Setting Theory) are used often in self-tracking research and
system design, as they increase the impact of interventions (Orji and Moffatt 2018).
However, several strategies based on these theories (e.g., goal setting, prompting data
collection) are significantly less effective for older adults in comparison with other
age groups (French et al. 2014). Seniors are also often more interested in seeing mis-
takes than regular ‘correct’ behavior in the tracked data (Lee and Dey 2011). This
tendency, along with an increased awareness of one’s illness, may influence how
they see themselves and their conditions. As a consequence, internal processes such
as self-efficacy and health locus of control, which are linked to health management
behavior and health outcomes (Cross et al. 2005), could be negatively impacted.

Lastly, different aspects of seniors’ attitudes towards self-tracking technology
limit their adoption and use. This population can distrust measurements and prefer to
interact with a clinician (Karshmer andKarshmer 2004). In a project that investigated
an intervention using activity trackers to promote physical activity, only participants
who wanted to be active but needed more motivation found it beneficial. Active
participants did not see it as useful as a motivational tool, and unmotivated seniors
were more interested in playful approaches (Fan et al. 2012). Deployment studies
also found that participants’ attitudes towards these devices becomes increasingly
negative over time, with most participants abandoning after two weeks (Fausset et al.
2013). Older seniors tend to use the devices less consistently, abandon earlier (AARP
2015; Burton 2016) and are more likely to perceive it as a ‘gimmick’ (Schlomann
et al. 2016).

The barriers limiting the use of self-tracking technology are similar to barriers
found for other kinds of systems among senior users: low perceived ease of use and
usefulness (Conci et al. 2009), frustration, physical and mental limitations, and mis-
trust (Gatto and Tak 2008). However, the specific instances where these barriers have
been identified reveal that seniors have very particular needs that are not addressed
by existing technologies.
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5.6 Overcoming Barriers

The barriers present for the adoption of self-tracking technology by seniors are plen-
tiful and several factors need to be addressed. Primarily, both academia and indus-
try must increase the involvement of seniors in the design of self-tracking devices.
Increasing awareness of the benefits of activity trackers for this population is also
essential to promote adoption (Fausset et al. 2013). Further, the design of self-tracking
tools must become more adaptable to diverse needs, contexts, and abilities.

Seniors’ attitudes and perceptions are key to increasing adoption. It is important
for more projects to propose and test solutions to these issues through user-centered
and participatory design approacheswith seniors (Mitzner andDijkstra 2017). Future
research should investigate attitudes toward exercise, behavior change, and adoption
of technology to inform the design of devices and interventions (Araullo and Potter
2016). Activity trackers should aim to meet seniors’ goals, become more straight-
forward to set up, comfortable and unobtrusive to wear and become more engaging.
Detailed and easy instructions, transparency about data collection, robustness, com-
fort, and targeting specific conditions are also required (AARP 2015; Burton 2016).
Specific appropriate guidelines (e.g., ideal step count for seniors) could also help
with interpreting data and setting goals (Schlomann et al. 2016). Making mainstream
technology more friendly to seniors could help to reduce the barriers caused by
stigma, and lead to cost-effective tools (Helal et al. 2008; Durick et al. 2013).

It is likely that cohort effects influence some of these barriers. Current challenges
in design and adoption of technology for seniors are expected to be partiallymitigated
with time as technology improves, its use to assist seniors becomes more common,
and individuals who are familiar with technology age into late life (Yusif et al. 2016).
Because individuals’ attitudes and preferences are affected by past life experiences
(DeFriese and Ory 1998), it can be difficult to understand what findings are due to
aging, and which are generational (Dean et al. 1986). However, it is likely that many
aspects of existing barriers are not generation specific, as seniors’ health and context
are most likely partially responsible for several known barriers—including issues
regarding accuracy, and the perceived usefulness of devices. Data onmultiple cohorts
are necessary to understand the effects of new technology on seniors (Casilari and
Oviedo-Jiménez 2015). Still, working towards addressing the current known barriers
is likely to benefit future generations of older adults.

5.7 Research Gaps and Future Directions

Beyond addressing barriers, there are opportunities for further research in other
aspects of older adults’ use of self-tracking technologies. Future studies investigat-
ing self-experiments, different kinds of tracking, and focusing on underrepresented
populations could lead to valuable contributions.
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Because assumptions and myths that underestimate seniors’ health and abilities
are common, research often focuses on seniors’ deficits, illnesses, disabilities (Durick
et al. 2013) and alienate the seniors who do not fit in those assumptions. Community-
dwelling seniors do not necessarily share the same needs as the younger population,
as their context is different (Durick et al. 2013). Thus, focusing on this population
of capable but different senior users is important.

Self-experimenting can be a powerful application of self-tracking (Karkar et al.
2015), but little research has investigated this direction with seniors. This kind
of tracking is particularly interesting for this population because seniors are very
diverse, often needing to manage different conditions, past medical issues, and
special needs. Seniors have the potential to benefit from self-experimentation,
such as having more agency in their care and being able to make better-informed
decisions about their health.

There is also much that can be pursued in regards to tracking that is not related
to health care (e.g., Durrant et al. 2017). Better understanding this population’s
interests, perspectives, and usage of different kinds of tracking could inform the
design of useful tools for them, while at the same time generating valuable in-sights
for health-focused tracking.

A better representation of seniors’ in their diverse contexts is necessary to design
technologies that meet their needs. While a few of the cited works include a large
representative sample of seniors (e.g., Fox and Duggan 2013, most studies in this
area have focused on small samples with low diversity. Seniors with different health
contexts, ages, and professional background might have different perspectives
towards self-tracking and self-tracking technology (Dugas et al. 2018).

Further, many studies exclude or under represent seniors in their participants or
subjects. This issue is aggravated by the evidence of stigma and rejection of tools
meant for older adults. Increasing the inclusion of this population in regular studies
could provide more insights about the perspectives of independent older adults, and
promote design that considers their needs (Davidson and Jensen 2013), even for
systems that are not designed particularly for this population. While systems have
been designed specifically for seniors (Tedesco et al. 2017), many of them might
prefer to use technology designed for the general population.

Lastly, many technologies for senior health target older adults with special needs
or their caregivers. However, the aging process is gradual, and there is potential for
leveraging both self-tracking and monitoring to offer adequate support for seniors
who are at risk for cognitive decline but are still independent. Because self-tracking
is more empowering in comparison with monitoring by a third party, it could help
fulfill some of the functions of monitoring while lowering issues caused by stigma or
power imbalance. This approach can be implemented by sharing tracked data with
seniors’ adult children (Binda et al. 2017).
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5.8 Pursuing Actionable Insights

Most of the research investigating seniors’ use of self-tracking has been published
in the Medical Informatics field, and their reported findings are often not granular
enough to inform technology design. Medical informatics articles often investigate
tools that are similar to the work found in the HCI literature. However, they tend to
focus on medically relevant outcomes, such as changes in activity levels and hospital
admission rates, rather than on the system itself (e.g., Snyder et al. 2011; Yamada
et al. 2012; Ashe et al. 2015). These studies tend to evaluate complex intervention
programs that include elements such as educational materials, communication with
clinicians, and multi-component systems (e.g., McMurdo et al. 2010; Thompson
et al. 2014). This literature seeks to validate interventions’ effectiveness, prioritizing
this measure over understanding the elements that influence effectiveness, such as
system design and user experience.

These projects help us to understand the impact that technological tools have on
measurable health indicators (e.g., strength, physical fitness), and healthcare out-
comes (e.g., costs of care over a period, rates of hospital readmission). They provide
evidence of the health benefits of many health technologies, an essential aspect of
evaluating these systems that the HCI field does not address. Evidence about the
benefits of health technology supports future studies in HCI. However, thesemethods
cannot provide insights into what kinds of elements of intervention influenced the
results.

As argued by Klasnja et al. (2017), moving the field forward requires testing
smaller elements of an intervention, such as single elements of an interface, rather
than an entire system.The results of amulti-element intervention informus about how
successful that strategy is, but does not evaluatewhich components are responsible for
the success. Understanding the role and influence of different elements in technology
is essential for improving upon existing systems. Thus, it is crucial for future research
to approach seniors’ relationship with self-tracking through design focused studies,
that inform us about which elements of tracking systems lead to improvements in
their use by seniors.
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Chapter 6
Designing Mid-Air Gesture Interaction
with Mobile Devices for Older Adults

Michela Ferron, Nadia Mana and Ornella Mich

6.1 From the Compensation Model to Engagement

Within the field ofHuman-Computer Interaction (HCI), ageing has become a primary
research area that is expected to grow even more. However, the dominant research
approach of HCI for older people seems to be a step behind with respect to the
mainstream trend of HCI, which values the emotional aspects of user experience
(UX), the empowerment of users and value-sensitive design (Harrison et al. 2011).

Indeed, a major strand of research in this field has conceptualized ageing as a slow
but steady process that eventually leads to functional decline and extended needs.
This strand has been mainly focusing on designing assistive technologies that can
compensate for older people’s frailties and disabilities. Consistently with the first
wave of HCI, inspired by engineering and human factors and devoted to optimizing
the fit between humans and computers (Harrison et al. 2011), this approach is func-
tional for inclusive design, and for accommodating cognitive and physical decline
occurring with ageing by compensating such decline and focusing on usability and
accessibility. However, if taken alone, it is biased and incomplete.

Another important research area involving older adults and HCI has aimed at
designing technology to support healthy ageing, independent living and those other
needs that are assumed to arisewith ageing, fostering an active lifestyle and computer-
mediated communication with peers and relatives. These aspects are consistent with
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the secondwave of HCI, alongwith effectivemethods to involve older people into the
design process, such as participatory design and contextual inquiry (Bødker 2006).

In the third wave of HCI, focused on embodied interaction, empowerment of
users and value-sensitive design (Harrison et al. 2011), contexts of use of technology
broadened and spread to our homes and everyday lives, by valuing emotional aspects
of user experience. However, when designing for older adults, it seems that these
aspects are not commonly taken into consideration (Rogers and Marsden 2013) and
technological solutions are still designed to compensate for some kind of lack or
frailty (Ryan et al. 1992). Nevertheless, research has now widely shown that the
ageist stereotype does not generally apply to older adults, who are not intrinsically
reluctant towards technology and consider themselves as active actors in society.

New approaches can be adopted to reframe the relationship between ageing and
technology, overcoming the compensation model towards the empowerment of peo-
ple, the inclusion of pleasure, the value-based design and the development of new
interaction modalities. Among the latter, there is mid-air gesture interaction, i.e.
interaction based on the automatic recognition of user’s hand and arm movements
around the device. To date, mid-air gesture interaction has received a growing atten-
tion in HCI, but so far, research has mainly targeted younger users because this
kind of interaction is often described as fun, targeted for the technology-savvy, and
thus often used in gaming and entertaining contexts. Although mid-air gestures can
potentially make the interaction not only fun but also easy, intuitive and natural, this
novel way of interacting with technology has not been targeted to older users yet.
However, mid-air gesture interaction cannot only overcome some accessibility issues
occurring with age, but also make the interaction more pleasant and engaging for
older users too.

In this chapter, we (1) present the main characteristics of mid-air gesture inter-
action and discuss themost prominent design challenges for older adults, (2) describe
how we approached the design of this kind of interaction through a user-centered
approach, and finally (3) we propose a set of recommendations for the design of
mid-air gesture interaction with mobile devices for older adults.

6.2 Mid-Air Gesture Interaction and Design Challenges

Gestures, classified in touch-based andmid-air gestures, have becomeone of themain
ways to interact with digital tools. In particular, mid-air gestures cover different types
of interaction, such as manipulation of digital objects (Cockburn et al. 2011), menu
selection (Ni et al. 2011) or text entry (Markussen et al. 2014), and are becoming
increasingly popular due to the availability of effective automatic gesture recognition
technology.

Mid-air gestures can be categorized in micro and macro gestures. The former
involve the movement of a finger or a hand (Wigdor and Wixon 2011), whereas
the latter comprise arm or body movement (England 2011). Some activities may
be more compatible with either micro (e.g., interaction with mobile devices) or
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macro air gestures (e.g., for health and rehabilitation applications), whereas others
are compatiblewith both (e.g., for entertainment,wheremicro air gestures are suitable
for leapmotion or tablet devices andmacro gestures for Kinect device; Cronin 2014).

Mid-air gestures can also be classified according to their mapping to the intended
task (Hurtienne et al. 2010; Ruiz et al. 2011) in: (1) real-worldmetaphorical gestures,
which are representations of everyday-life actions or objects (e.g., the gesture of
opening a book for opening themenu of an application), (2) physical/deictic gestures,
which refer to spatial information and comprise a direct relation between the gesture
and a manipulated object, (3) symbolic gestures, which are highly conventional and
require learning and interpretation (e.g., tracing an “M” with the hand to open the
Menu), and (4) abstract gestures, characterizedby arbitrarymapping (e.g.,moving the
arm upward for opening the menu). Especially when targeting beginners, occasional
users and diverse user groups such as older adults, designing for intuitive use is crucial
for an effective interaction. For an effective interaction, the system should allow users
to apply prior knowledge (Hurtienne and Blessing 2007). To this end, metaphorical
or physical/deictic gestures should be preferred to increase logical functionality and
make recall easier. Concerning memorability, Nacenta et al. (2013) also found that
user-defined gestures are easier to remember.

Most studies evaluating gestural interfaces for older adults fall within the gaming
and physical activity contexts. In these areas, research focusing on the acceptance of
mid-air gestures found a generally positive attitude of older adults towards this type
of interaction. For example, Gerling et al. (2013) compared two types of interaction
(computer mouse and gesture-based) with younger and older adults, and found that
older participants used the motion-based controls efficiently and overall enjoyed the
interaction, not perceiving it as more exhausting than younger participants. Interest-
ingly, older adults welcomed fatigue to a certain extent, whereas younger participants
considered the increased physical effort as a negative aspect of the interaction.
Gerling et al. (2012) created four static and four dynamic gestures for a full-body
motion-control game in collaborationwith a physical therapist in a nursing home, and
found that playing the gestural game had a beneficial effect on participants’ mood.
However, they also pointed out that recalling gestures was a difficult challenge for
seniors. Hassani et al. (2011) developed a robot that helped seniors to perform phys-
ical exercises and compared two simple input modalities: touch and gesture-based.
To move to the next exercise, participants had to tap a touch device or perform a next
gesture. Participants rated the mid-air gesture interaction more positively compared
to the touch interaction, suggesting that they found it an easy interaction modality.

When designing gesture interaction, social acceptability has to be considered
above all due to politeness conventions for gestural use depending on the cultural
context (Vaidyanathan and Rosenberg 2014). For example, Rico and Brewster
(2010) examined the social acceptability of eight common body and device-based
gestures, where the former involved body movements without using a mobile device
(i.e., head nodding), while the latter involved touching or moving a mobile device
(i.e., shaking a mobile phone). The authors found that both location and audience can
significantly impact on users’ willingness to perform gestures. In particular, location
providing more privacy and familiar audiences showed higher acceptability rates.
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Moreover, device-based gestures, which clearly showed that the action was related
to the interaction with a mobile device, were more likely to be used than body-based
gestures. Although participants in this study were aged from 22 to 55 for the survey-
based study, and from 21 to 28 for the field study, these results suggest that gestures
may be generally acceptable in public settings if they are clearly device-based.
Few studies investigated gesture acceptance for older adults, especially in private,
indoor settings. For example, Bobeth et al. (2012) used the technology acceptance
questionnaire (TAM; Venkatesh and Bala 2008) to assess the acceptance of freehand
gesture-based menu interactions in a private TV-control setting, and found a high
level of acceptance in terms of usability, behavioral intention and enjoyment.

Also, memorability and fatigue (gorilla arm effect; Boring et al. 2009) should be
paid particular attention when designing gestures for seniors. Concerning memora-
bility, Nacenta et al. (2013) found that user-defined gestures are easier to remember.
With regard to fatigue, centralized positions of the armswithminimal joint extensions
were found to be less tiring (Hincapié-Ramos et al. 2014).

6.3 The ECOMODE Project: A Series of Studies
on Designing Mid-Air Gesture Interaction

Designing effective mid-air gesture is challenging because current technology still
lacks robustness and reliability to compel to restrictive environmental operating con-
ditions: for example, neither video nor infrared technologies reliably work outdoors.
In order to tackle these limitations, new sensing technology is under development
in the ECOMODE project, funded by the EU H2020. The project aims at realizing
a new generation of low-power multimodal human-computer interfaces for mobile
devices, combining voice commands and mid-air gestures, by exploiting an event-
driven compressive (EDC) biology-inspired technology (Camunas-Mesa et al. 2012).

The design of the ECOMODE technology followed an iterative approach based
on the user-centered framework (Maguire 2001): it started by investigating users’
needs and desires through reviewing the literature, testing commercial tools and
organizing studies with target users (Mana et al. 2017) (see Fig. 6.1—Understand).
The findings of this first step guided the interaction design, informing the design of
the prototype, which was finally evaluated with experts and end users. The process
was then iteratively repeated to further refine the design specifications and improve
the technology, until the final version.

Here, we describe a series of studies that we carried out to understand the
design space and how older users approach and perceive mid-air gesture interaction
(Table 6.1).
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UNDERSTAND
Users’ needs
and desires

REVIEW
Commercial 
tools

EXPLORE
Users’ needs
and desires

DESIGN
Multimodal
interaction

DEVELOP
The first 
prototype

TEST
With expert 
users

EVALUATE
With final 
users

DESIGN
PROCESS

Fig. 6.1 The iterative design process of the ECOMODE technology

6.3.1 Understanding the Design Space

To reach a global view of the boundaries of our design space, we carried out pre-
liminary research with experts and older users (Ferron et al. 2015). We performed
interviews with experts to investigate current practices concerning the use of digital
technologies among older adults, their needs and desires, aiming to detect an appro-
priate use case for the development of multimodal (mid-air gestures and speech)
interaction. Experts highlighted that, in their experience, older adults tended to regard
the tablet as a means of entertainment and to maintain social connections, showing
interest in learning to use the camera and to share pictures with others. We conducted
a study involving six older adults, asking them to use smartphones and tablets to take
photographs with a traditional touchscreen. In this preliminary study, we aimed at
detecting common pitfalls that mid-air and speech interaction could overcome.

Both the interviews and our observations showed that older adults were generally
interested in learning to use tablet PCs, especially if they support their needs (e.g.,
to communicate with relatives). However, experts also highlighted that hardware
components of tablet PCs (e.g., on/off button, charging port) may be uncomfortable
because of being too little or fragile. Moreover, dexterity issues may cause problems
for senior citizens performing touch gestures and introduce difficulties in selecting
small icons, whereas low vision may cause problems in reading small labels.
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Finally, we confirmed that gestures designed for older adults should be natural
and easy to memorize and perform, in order to make the technology more pleasant,
inclusive and acceptable (Jayroe and Wolfram 2012; Pernice and Nielsen 2012).

6.3.2 Test with Commercial Tools

To investigate the characteristics of existing tools on the market targeted to older
adults and employing different interaction modalities, we asked a pool of experts to
test nine commercial tools based on touch, mid-air gestures and voice interaction.
Four of these were tested on tablet (Eldy,1 Wave-o-rama,2 Breezie3 and Myo Air
Gesture Armband4), four on smartphone (Apple Siri, Aire Gesture Control,5 Easy
Smartphone6 and Big Launcher7), and one on smartwatch (Samsung Geo 2 Neo8).
Fourwere specifically designed for elderly people and twoof them (EasySmart Phone
and Big Launcher) were launchers. Four systems (Myo, Wave-o-rama, Air Gesture
Control, and Geo 2 Neo) included mid-air gesture interaction, although three were
still limited at the time of the expert evaluation.

Then, in order to better explore UX and ergonomic aspects of mid-air gesture
interaction in an entertainment context, we conducted an exploratory study with
two participants employing the Myo Air Gesture Armband; it allows for controlling
computer applications by a set of touchless gestures. We observed difficulties in
remembering the sequence of gestures and in performing the unlock gesture, which
participants found uncomfortable. Overall, participants considered the interaction
modality interesting, fun and playful, but also not efficient. They suggested alterna-
tive applications of touchless interaction, e.g., remote control of applications with
dirty hands. Furthermore, the study highlighted the importance of minimal physical
effort (e.g., avoiding strong pressure or excessive rotation of the wrist and forearm).
Similarly, complex mid-air gestures that are difficult to memorize (e.g., combination
of more basic gestures) should be avoided or limited.

1http://www.eldy.org/.
2http://www.nanocritical.com/wave-o-rama/.
3https://www.breezie.com/.
4https://www.myo.com/.
5https://play.google.com/store/apps/details?id=in.tank.corp.proximity&hl=en.
6https://play.google.com/store/apps/details?id=com.ewtech.launcher&hl=it.
7https://play.google.com/store/apps/details?id=name.kunes.android.launcher.activity&hl=en
8http://www.samsung.com/it/consumer/mobile-devices/wearables/gear/SM-R3810ZKAITV/.

http://www.eldy.org/
http://www.nanocritical.com/wave-o-rama/
https://www.breezie.com/
https://www.myo.com/
https://play.google.com/store/apps/details?id=in.tank.corp.proximity&amp;hl=en
https://play.google.com/store/apps/details?id=com.ewtech.launcher&amp;hl=it
https://play.google.com/store/apps/details?id=name.kunes.android.launcher.activity&amp;hl=en
http://www.samsung.com/it/consumer/mobile-devices/wearables/gear/SM-R3810ZKAITV/
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“shoot photo” “open camera” 

2 1 

“zoom shrink” 

4 3 

“zoom enlarge” 

8 5 7 6 

“scroll down” “go right” “go left” “scroll up” 

Fig. 6.2 The mid-air gesture set, result of the participatory design session

6.3.3 Design of a Gesture Set

We followed a participatory and task-based approach to design a usable and effective
set of mid-air gestures (Nielsen et al. 2004). Taking pictures was the task chosen,
which had to be performed with a tablet not resting on a surface but held in a
hand. Three adults were involved. They worked separately, using the same tablet, a
SamsungGalaxy TabSwith a display of 10.5′′, and following the same list of subtasks
(open the camera app, select a special effect, zoom in or out, take the picture, open
the galley, scroll back and forth). Each person was asked to freely design and then
describe a mid-air gesture for each of the subtasks. The resulting mid-air gestures
were analyzed by two usability experts, who selected them and defined the final set
(Fig. 6.2).

Some general considerations made by the three participants involved in this study
were:

• the tablet PC is heavy (more or less 500 gr with the cover); holding it with a single
hand while performing mid-air gestures with the other one to interact is tiresome;

• it is fundamental to check the field of view of the camera on the tablet, to be
sure that also mid-air gestures performed not exactly in front of the tablet are
recognized;

• in order to understand if a gesture has been recognized, it is crucial to get a
feedback.

6.3.4 The Wizard of Oz Approach

In order to explore the UX of mid-air gesture interaction with mobile technology
for elderly users, we conducted a series of studies implementing the Wizard-of-Oz
(WoZ) approach (Green and Wei-Haas 1985), which has been shown valuable for
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developing gesture interfaces (Carbini et al. 2006). WoZ experiments simulate the
response of an apparently fully functioning system, whose missing functions are
supplemented by a human operator called “wizard”.

This approach offers the advantage of testing new user interface concepts before
the technology is mature enough, considering different scenarios. It also facilitates
gathering qualitative and quantitative data on user’s preferences and usage patterns,
and depending on the study setup, it might enable creative responses. Older adults
can contribute at various stages of the design process, for example providing their
opinions on the prototypes or discussing features of future technology. The WoZ
technique, which supports older adults in the physical exploration of technological
prototypes, can also improve their engagement and participation in the design process
(Schiavo et al. 2016).

6.3.5 Satisfaction and Comfort

To explore the perceived satisfaction and comfort of multimodal interaction—ges-
tures + speech—with a tablet device, an exploratory study with WoZ was conducted
by involving ten volunteers (5 females; M � 69; SD � 3.62). The participants were
asked to performmultimodal interaction with a tablet device while taking pictures by
using a set of predefined mid-air gestures and voice commands (Mana et al. 2017).
The video recordings of the experimental sessions were analyzed to measure the
distance between gesture and tablet device, as well as the distance between user’s
face and tablet: most of the participants (8 out of 10) performed the gestures very
close to the device (6–15 cm), whereas they held it at about 30–40 cm from the face.

By asking the participants to self-report satisfaction, ratings for taking photoswith
the tablet device using a multimodal interaction were on average high: on a scale
from 1 to 5, participants reported a mean value of 4.4 (SD � 0.48). Four participants
stated they would use this device during a trip outdoor. On average, holding the tablet
with one hand was not perceived as an obstacle (M � 4.10, SD � 0.99) and making
gestures using the tablet was considered quite comfortable (M � 3.75, SD � 1.03).

6.3.6 Mid-Air Gesture Interaction: Older Adults vs
Middle-Aged and Younger Adults

To go deeper into how older adults approachmid-air gesture interaction, we explored
with a WoZ study how older (65+), middle-aged (55–65 years old) and younger
adults (25–35) used mid-air gestures and voice commands interaction in a common
activity, such as taking photos with a tablet device. We proposed the use of both
mid-air gestures and vocal commands to create a more natural interaction, even if
here we focus specifically on mid-air gestures.
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Thirty participants (10 for each age group, 5 females and 5 males for each group)
were asked to take some pictures with a tablet by using the set of predefined mid-
air gestures and voice commands (Mana et al. 2017). They were video-recorded,
observed during the experimental session and interviewed at the end to collect their
comments, feeling and preferences.

Results showed that all groups could correctly replicate the gestures presented
in the training session, even if they performed the mid-air gestures with a certain
variability. Moreover, probably due to their familiarity with touchscreen interfaces,
younger participants tended to use only one finger (mostly their index finger) instead
of the entire hand, performing small and rapid movements. On the contrary, older
adults tended to exaggerate their movements, making wide and ample gestures with
the whole hand. We found that participant remarks were generally positive regarding
the comfort of performing the mid-air gesture with one hand and holding the tablet
with the other. However, it should be taken into account that none of our participants
(including older adults) reported any significant physical impairments and that the
tablet device used in the study was lighter (272 g) compared to similar models in the
market.

6.3.7 Data Collection of a Mid-Air Gestures Dataset

Within the ECOMODE project, we conducted a data collection aimed at building a
dataset of mid-air gestures to be used for training the automatic recognition algo-
rithm, involving 20 older adults (10 females; M � 71 years-old; SD � 8.61) (Ferron
et al. 2018). We grouped our participants, according to Gregor and colleagues’ clas-
sification (2002), as follow: 13 were “fit older adults” (able to live independently,
with no main disabilities), 6 were “frail older adults” (with one or more disabilities,
or a general reduction of their functionalities), and 1 was a “disabled older adult”
(with long-term disabilities). The prototype used for our data collection consisted of
the ECOMODE camera attached to a tablet PC running an application that showed
video descriptions of the multimodal gestures to be performed. The experimenter
used the Mobizen mirroring application (https://www.mobizen.com/) to control the
participant’s device from her notebook PC. Before starting the session, each partici-
pant was instructed about the distance to hold the device from the lips (about 30 cm)
and about the distance from the camera to make the gesture.

During the data collection, we observed that most of them (13 out of 17—three
participants carried out the task sitting on a chair with the tablet PC placed on a table,
due to physical problems—see Fig. 6.3) tended to hold the tablet PC more distant
(about 40–45 cm) than the recommended 30 cm, to have space for performing the
hand gesture (Fig. 6.4). Moreover, the majority of participants (65%) performed the
gestures too close to the camera to be appropriately recorded (see Fig. 6.5).Nogesture
was felt complex to be performed by the participants, but a certain variability (in
particular different tablet orientation and gesture amplitude) was observed between
subjects. About 60% of the elderly participants often performed the gestures partially

https://www.mobizen.com/
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Fig. 6.3 The ECOMODE prototype: resting on the table, held in hand

Fig. 6.4 Data collection issues: gestures performed too close to the camera

Fig. 6.5 Problems in holding the tablet (thumb on the screen)

out of the camera field of view. This issue and the previous one should guide the
choice of the optics, and highlight the need to include appropriate feedback and
feedforward.

Some users complained about the difficulty of holding the tablet without touching
the screen, or being afraid of dropping it. Indeed, we noticed that they sometimes



6 Designing Mid-Air Gesture Interaction with Mobile Devices … 93

Fig. 6.6 Case of the ECOMODE camera: front, back

put the thumb on the screen (see Fig. 6.5), preventing a correct interaction. For this
reason, a new case for the ECOMODE camera was designed (see Fig. 6.6).

6.3.8 Fatigue and Mid-Air Gesture Interaction

To further understand how fatigue would increase with interaction time, we investi-
gated with a group of 17 older adults (8 females; M � 69 years-old; SD � 7.3) the
fatigue they perceived while performing mid-air gestures in front of the ECOMODE
prototype. In particular, we asked participants to carry out a series of predefined
interaction tasks. Within three intervals of three minutes each, we asked participants
to score their perceived exertion on the Italian version of Borg’s CR10 Scale (Borg
1998), which is tailored to physical exertion and maps 10 numeric ratings to verbal
cues on a Likert-scale question: “How do you perceive you effort, from 1 to 10 (1 �
no effort; 10 � extremely high effort)?” A repeated measures ANOVA showed that
the perceived exertion significantly increased between time-points (F(2, 26) � 21.8;
p < 0.001; Mean fatigue at minute 3 � 2.5, SD � 1.9; Mean fatigue at minute 6 �
3.6; SD � 2.2; Mean fatigue at minute 9 � 4.8, SD � 3). This would suggest that
a continuous short multimodal interaction (i.e. < 6 min) could be feasible for older
adults. Taking into account that in realistic application contexts a continuous pro-
longed interaction is unlikely, multimodal interaction can be considered a practical
way of interacting with technology for the elderly population.
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6.3.9 Unfolding the Values of Mid-Air Gesture Interaction

In the previous studies, we investigated mid-air gestures for older adults particularly
from the interaction perspective. To move a further step toward the design of mid-air
gesture interaction, in another study we explored the perceived benefits and values
related to mid-air gestures used for accomplishing a task resembling an example
of daily activity for older adults, i.e. mobile photography, by implementing the UX
Laddering technique (Vanden Abeele and Zaman 2009) with 22 older participants
(12 females; M � 70 years-old; SD � 6.83).

UX Laddering builds upon Means-End Theory proposed by Gutman (1982),
according to which people choose a product because its attributes are instrumental
to achieve certain consequences and fulfill personal values. One valuable elicitation
method for identifying attributes, consequences and values related to a product is lad-
dering (Reynolds and Gutman 1988), an in-depth, one-to-one interviewing method
that comprises both qualitative (interviewing) and quantitative techniques (matrix
processing) for data acquisition and analysis. Through UX Laddering it is possible
to elicit concrete and abstract attributes, functional and psychosocial consequences,
and values related to user experiences. In our study, we investigated mid-air gesture
interaction by three subsequent phases: (1) product interaction, in which participants
used both touchscreen and mid-air gesture interaction (implemented with the WoZ
technique) to take pictures to the surrounding environment; (2) preference ranking,
in which participants indicated their preferred interaction modality, and (3) laddering
interview, in which participants explained their preferences. In addition, to enhance
subsequent recall (Kurtz and Hovland 1953), we asked participants to verbalize their
thoughts and sensations during the interaction phase, and we elicited alternative
situational contexts using photo prompts during the laddering interview.

A preliminary analysis of the collected data highlighted peculiar attributes of
mid-air gesture interaction that might be particularly valuable for older adults. One
of them is the fact that mid-air interaction does not need fine movements, which was
connected to higher accessibility, and in particular contexts to safety (i.e., driving).
Moreover, participants appreciated that mid-air gestures allowed them to interact
with the device with unclean hands (e.g., while cooking), which they related to
a reduced likelihood to damage the device. In addition, they valued the fact that
mid-air gestures are a cleaner interaction modality than touchscreen.

6.4 Recommendations for the Design of Mid-Air Gesture
Interaction for Older Adults

Based on the user studies and the observation of user interactions, we reviewed the
initial gesture set and revised it according to user feedback and ergonomic guide-
lines. For each gesture (Fig. 6.2), Table 6.2 reports the positive and negative aspects
emerged from the user studies, and how we dealt with these issues for the second
release of the gesture set.
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Elaborating on the results of our studies, the observations of user interactions and
the users’ comments, and building on previous research, we derive the following rec-
ommendations for the design of mid-air gestural interfaces for older adults, although
we believe they can also be extended to average users.

Prefer Human-Based Over Technology-Based Gesture Sets. One common
approach to define a gesture set is to implement gestures that are easy for the com-
puter’s recognition algorithms to recognize. However, this often results in a number
of difficulties for the user, such as fatigue, difficulty of performing the gestures,
memorability issues, illogical functionality. Gestures should be designed with a
user-centered approach, possibly involving users in participatory design sessions
and taking into account relevant characteristics of the users (Kortum 2008). Gestures
should be intuitive, metaphorically logical toward functionality, easy to remember
without hesitation (Hurtienne et al. 2010; Kortum 2008; Schiavo et al. 2017).
Also, when designing sequences of gestures (e.g., vertical or horizontal scrolling),
different commands should require only small adjustments in order to reduce
cognitive load and physical effort.

Respect Ergonomic Principles and Biomechanics of the Hand. From the physical
point of view, the design of mid-air gesture interaction interfaces for older adults
should take into account poor manual dexterity issues, reduced eyesight and auditory
capabilities, and slow speed in gesturing. Gestures should not be physically stressful

Table 6.2 Summary of positive and negative aspects of each item of the gesture set, and proposed
solution

Gesture Positive aspects Negative aspects Proposed solution

Open camera
Click gesture

This gesture did not pose
ergonomic constraints or
fatigue issues

Despite being easy to
perform, participants
associated this gesture to
the shooting action,
rather than the opening
the camera

In the revised gesture
set, we proposed to use
this gesture to map the
shooting photo
command, designing a
new gesture to open the
camera

Shoot photo
Fist

From a semantic point of
view, this gesture
showed a good mapping
to the shooting photo
action

The gesture created
excessive pressure on the
joints and was difficult
to perform for people
with arthritis

We excluded this gesture
from the second dataset,
in favor of the click
gesture

Zoom shrink
Pinch close
Zoom enlarge
Pinch open

This gesture did not pose
ergonomic issues for
participants, and mapped
well the zoom action
both for novice and
expert tablet users

– As this gesture did not
pose particular
problems, we kept it in
the second release of the
gesture set

(continued)
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Table 6.2 (continued)

Gesture Positive aspects Negative aspects Proposed solution

Scroll down
Wave from up to
down
Scroll up
Wave from down
to up

Here, we followed the
response-effect
compatibility principle
(Chen and Proctor
2013), directly mapping
hand direction with
content movement,
similarly the “natural
scrolling” used in mobile
interfaces (hand going
downwards to move the
content downwards).
Most current desktop
operating systems use
instead the inverted
scrolling, i.e. when the
user scrolls on one
direction, the content
scrolls on the other,
similarly to how mouse
scrolling works. Older
adults felt generally
comfortable with this
mapping, although it
might depend of
technological familiarity
with mouse-controlled
devices

The scroll up gesture
required an excessive
rotation of the wrist,
which participants felt
uncomfortable

We changed the scroll up
gesture to palm facing
down to ease the
pressure on the wrist

Go right
Wave from right
to left
Go left
Wave from left
to right

We followed the same
compatibility principle
of the vertical scrolling,
and participants found it
natural in relation to the
task of scrolling a photo
album

– We kept the gesture in
the second release of the
dataset

and avoid static and dynamic constraints (Eaton 1997; Ferron et al. 2015; Keir et al.
1998), as well as outer positions and excessive force on joints. Recognition algorithm
should be tolerant to non-stressing movements, avoiding the user to remain for long
in static positions.

Find a Contextually Appropriate Way to Reduce False Positives. It is important
for the system to know when to start and stop interpreting gestures. If the goal is
a natural immersive experience, the system should be very tolerant to spontaneous
gestures. Unfortunately, this is technically difficult. A solution is to adopt an unblock
command, or clutch, which puts the device into a tracking state (Kortum 2008).
However, our exploratory study with the Myo Air Gesture Armband with a 76 years-
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old woman (see Sect. 4.2), suggested that it may be hard for seniors to (1) remember
to do themid-air clutch gesture before every command, and (2) perform the sequence
“clutch + command” in a timely manner. For these reasons, we suggest the use of a
different input channel for the clutch, such as a voice command or a physical button.

Feedforward and Feedback. While feedforward helps the user to decide what
actions to carry out and informs about the sensor’s field of view, feedback informs
the user about the system status (Vermeulen et al. 2013). Consistently with previous
research (Cabreira andHwang 2016), we observed that it can be challenging for older
adults to know where to perform the mid-air gestures, which gestures are available
and how to perform them (see Sect. 4.6). Even if recent works have proposed differ-
ent types of feedback and feedforward (i.e. Delamare et al. 2016), more research is
needed on this topic.

Allow Personalization. Our studies (Ferron et al. 2018) showed substantial inter-
subject variability in the performance of mid-air gestures, which is consistent with
previous works (Carreira et al. 2016). Since each user has his/her own preferences
regarding to how performing a gesture (e.g., amplitude, speed or distance), it
is recommended to allow manual or automatic dynamic thresholds that can be
individually tailored.

Design for Fun, Daily Use and Social Connectivity. Our expert interviews and
user studies (Ferron et al. 2015) highlighted the preferred recreational use of tablet
devices by older adults, along with initial curiosity and enthusiasm, which however
gives way to accessibility issues and fears of damage after the first interactions. In
response to the users’ needs, the development of mid-air gesture interaction could be
directed towards daily and recreational use of tablet devices, such as photography,
social connectivity, news reading and Internet surfing, which has not received much
attention yet (Carreira et al. 2016). New interaction modalities that take into account
the particular needs of the ageing population and focus more on empowering seniors
instead of helping them (Rogers andMarsden 2013) are still missing. By overcoming
at least some of the accessibility pitfalls of touch and mouse-based interaction, mid-
air gesture interaction could sustain mobile technology appropriation and provide
additional means for fun.

6.5 Conclusion

The goal of this chapter was to provide a unique perspective on the design of effective
mid-air gesture interaction with mobile devices for older adults, by inte-grating
research on HCI and ergonomic principles with research on ageing, as well as taking
into account user-centred design methods to meet older people’s needs and values.

We reported on how we implemented the design of mid-air gesture interaction in
ECOMODE, engaging older users as primary actors in providing feedback at each
step of the process. We discussed the most prominent design challenges of mid-air
gesture interaction and we presented a number of user studies with older adults,
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following a user-centred and value-based design approach. Finally, we proposed a
set of recommendations for the design of mid-air gesture interaction for older adults,
based on the literature and on our case studies. Mid-air gestures have the potential to
make interaction not only fun, but also easy, intuitive and natural for the older adults.
However, making mobile technology more inclusive requires the active engagement
of older people in envisioning the design of such technologies in ways that can not
only improve accessibility, but also sustain the activities they care about.
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Chapter 7
The Social Interaction Experiences
of Older People in a 3D Virtual
Environment

Panote Siriaraya and Chee Siang Ang

7.1 Introduction

Aging successfully does not only mean that one remains in good physical health in
their later stages of life, but should also be well integrated in their social community
and have adequate social relationships (Bowling and Paul 2005). Good interpersonal
relationships contribute to active engagement with life which has a positive impact on
health and well-being. However, due to factors such as declines in physical abilities
and lifestyle changes (such as social networks becoming increasingly narrower in
later life) which occur naturally with aging, it becomes more costly in terms of time
and effort for older users to obtain meaningful social experience. As such, social
isolation has become a major problem which can significantly influence the well-
being of older adults.

In recent years, computer technology, in particular, ICT technology has shown
much promise as a platform which could help alleviate loneliness for older adults
(Khalaila and Vitman-Schorr 2018). A lot of these online communication tools have
been shown to be beneficial to older people (Nimrod 2010), allowing older adults
to keep in touch with family and friends and helping decrease feelings of isolation
(Dunning 2009). 3D virtual world is one such technology which has great potential
in supporting social interaction for older users. Much research has been carried out
showing how such a platform could be used to support daily life activities such as
shopping or keeping in touch with friends and families etc. However, most of these
studies focus on “mainstream” computer users (Jung 2011 etc.) and research looking
into the use of 3D virtual worlds for older people has been relatively limited. This
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could lead to an unfortunate missed opportunity as such technology could potentially
exclude a group of users who could truly benefit from them.

In this chapter, we discuss our work which has been carried out on the topic of
older people and 3D virtual worlds. In particular, we discuss in detail an experiment
study carried out to investigate how various aspects of the 3D virtual worlds (such
as the avatars) influences the social interaction experience of older users.

7.2 Older People and 3D Virtual Worlds

As the computational and graphical processing abilities of computers continue to
increase, the platforms which one could use for social interaction has also evolved
substantially. One such platform is 3D virtual worlds. Social interaction in 3D virtual
environments has many advantages when compared to other communication tech-
nology. Unlike video conferencing and text-based message tools, the embodiment
of user interaction through avatars allows users to participate in social activities with
other users (such as dancing) rather than just to communicate (Zhou et al. 2011).
Thus, the social experience in virtual worlds goes beyond just providing an avenue
for communication and can offer the opportunity for users to experience social activ-
ities with others in a more immersive manner. As such, 3D virtual worlds could
offer much potential in supporting social interaction for older people. Through such
platforms users are able to expand and maintain their social networks (i.e. meeting
new friends etc.) (Zhou et al. 2011) and form online communities (Fetscherin and
Lattemann 2008). Such activities could help enrich the social lives of older users.
Despite this, there have been few studies which have explored the characteristics and
interactions of older users in virtual worlds.

7.2.1 The Digital Lives of Older People in Virtual Worlds

To understand more about the characteristics of older people in virtual worlds, two
exploratory studies (an interview study and user profile analysis study) were initially
carried out which examined the activities, interests and experiences of older people
in virtual worlds (Siriaraya et al. 2014), (Siriaraya and Ang 2012b). The results from
both studies revealed several interesting aspects regarding the virtual interaction and
experience of older users in virtual worlds. Overall, both studies indicated that social
interaction seems to be main reason in which older people use virtual worlds. The
majority of the participants in the interviews cited social purposes (socializing, keep-
ing in touch with friends etc.) as their main motivation for using virtual worlds. What
was particularly surprising was that such relationships did not only consist of weak
ties (as tended to be the case with social capital obtained from social network services
(Ellison et al. 2007)), but most participants reported developing strong interpersonal
relationships in virtual worlds. Some of these friendships were reported to lasted for
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several years and some even transferred offline as well. Analysis of user behavior
from the profiles also supported this notion. Even though other online technologies
have been used in a similar role, it seems that the unique characteristics of virtual
worlds (for instance, being able to carry out social interactions in an immersive 3D
spatial context) helped enhance the process of relationship building. For instance,
the diverse ways in which users could interact with each other in an immersive 3D
environment (visit each other’s virtual homes etc.) allowed online relationships to
be developed and maintained more easily (Taylor 2002).

Another surprising finding was how older people use virtual worlds to pursue
activities which they perceived to make useful contributions to others. A memorable
example from the interviews was how a recent retiree nurse offered to teach classes
about childbirth in virtual worlds (Siriaraya et al. 2014). Some even used virtual
worlds to acquire skills and knowledge. The user profiles showed that older users
even joined more groups related to learning or education (photography, history etc.)
than younger users and during the interviews, they often reported participating in
classes in the virtual world to learn more about programming. Overall, the results
from these studies suggest that older people who use virtual worlds do so because
they found this platform to be beneficial in augmenting a part of their physical lives
(allowing them to again do activities which they were once able to do when they were
younger), compared to the typical young user who participated in virtual worlds as
a form of diversion or escapism from their daily lives into a novel fantasy world.

7.2.2 Factors Affecting 3D Social Interaction Experience

Despite the potential advantages of virtual worlds for social interaction, few studies
have investigated how virtual worlds, as platform, could be designed to effectively
enhance social experience for older people. Although we have identified a number
of older adults who have benefited from social interaction in virtual worlds in our
earlier studies, these users could be considered the minority (Pew Research Center
2010). A previous study of ours had identified various age-related differences
between older and younger users in several aspects of their interaction with virtual
worlds which could influence their social experience in this platform (Siriaraya and
Ang 2012a). However, little is still known about the reasons why such factors effect
social interaction experience and more importantly how they could be improved for
older users. Therefore, a further experimental study was carried out to provide a
more in-depth analysis on how and why factors related to older user’s characteristics
and the virtual world influence the quality of their social interaction.

Various measures have been proposed to evaluate the quality of the social inter-
action in a 3D virtual world. One such measure is social presence (or co-presence)
which could be thought of roughly as the sense of being together with others (see
Biocca et al. 2003). Other factors used to evaluate the quality of social interaction
include the perceived quality of the communication process (i.e., how well users can
understand each other) and the perceived satisfaction in the outcome of the task (i.e.,
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how satisfied users are with their performance in carrying out the social interaction
task) (Vilhjálmsson 2003).

For factors which could affect the quality of the social interaction experienced
by older people in 3D virtual worlds, these could be divided into factors related
to the characteristics of the users themselves (User factors), and factors related to
the virtual world design (Platform factors). In regard to user characteristic, past
experience with similar technologies is one factor which could play a role in how
well older people are able to use 3D virtual worlds (Czaja and Lee 2007). Another
often cited factor is computer anxiety (Jung et al. 2010) as studies have also shown
how this factor acted as a psychological barrier to the acceptance of and use of
technologies (Jung et al. 2010). Factors related to the 3D virtual world platform itself
could also have an impact on the experience of older people. The ability to navigate
in particular, could affect the social experience of older people in a 3D environment
due to declines in their cognitive functions (spatial ability etc.) (Sjolinder et al. 2005).
Physical presence or the sense in which a user perceives as being located in a place
or environment (see IJsselsteijn et al. 2000) could affect how well users perform or
enjoy their virtual world experience (see Lombard and Ditton 1997). Apart from this,
the visual representation of the users in the virtual worlds or what is known as the
“Avatars” could affect their social interactions in virtual worlds. Some studies have
posited for example, that certain characteristics of the avatars (such as avatar realism
and anthropomorphism etc.) could influence the quality of communication for users
(Nowak and Biocca 2003).

7.3 Method

An experimental study was carried out to examine the various user and platform
factors in relation to the social experience of older people in 3Dvirtualworld.Overall,
38 older people were recruited to engage in a collaborative shopping activity in the
3D virtual world. We chose to focus on shopping activity because it was an activity
older people are familiar with in their daily life (and as such they could more easily
evaluate and reference their virtual world experience in comparison to their physical
life experience). A non-3D virtual store (see Fig. 7.1) was also developed to allow
participants to more easily compare and relate their 3D experiences (by providing a
non-3D experience for reference). Each pair of participants would visit both 3D and
non-3D virtual stores in the study. As identifying older people who were willing to
use 3D technology was challenging, for practical reasons, participants were recruited
by snowball sampling and participants were given a shopping voucher worth £10 for
participating. The studywas also reviewed and approved by the University’s research
ethics committee.
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Fig. 7.1 Screenshots of the 3D (top) and non-3D store (bottom)

7.3.1 Virtual World System

The multi-user online virtual world systems (3D and non-3D) were developed using
Unity3D. Users are able to choose between a non-human (a robot), older male, older
female, youngermale and younger female avatar to represent themselves in the study.
For the 3D virtual store, users controlled their avatar by using the arrow keys on the
keyboard. To make purchases, the user moves their avatar towards a shelf with the
product they would like to purchase. When the avatar moved close enough to the
shelf, a small “product purchase” window would appear on the user interface with
the name of all the products available on that particular shelf (see Fig. 7.1).
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In the non-3D store (as shown in Fig. 7.1), users make purchases by first selecting
one of the categories from the “products category” menu. All the products in that
category would be shown on the “select product” box and users would then click on
the “pick” button next to the image of the product they would like to purchase. In
both the 3D and non-3D store, participants communicated with each other by voice.

7.3.2 Study Procedure

A pair of older users participated in each experiment session, carrying out a
collaborative activity in both the 3D and non-3D store. The session started with a
brief explanation about the purpose of the study and the key concepts in the study
(avatar, 3D virtual environment etc.) were explained. Then, participants accessed
the virtual dressing room and selected an avatar to represent themselves. A brief
tutorial session was then given, after which participants were asked to proceed to
two separate rooms where they were unable to see or hear each other in the physical
world. This was done to ensure that the social presence and interactions of the
participants were limited to only inside the virtual environment during the study.
In the virtual environments, participants were asked to carry out two tasks (one in
3D and another in non-3D store). Both involved a virtual shopping task which was
purposely designed to involve collaboration. To complete these tasks, participants
would need to communicate with each other in the virtual environment and reach
an agreement on certain decisions. More specifically, in the first task, participants
were asked to imagine that they and their partner needed to prepare a birthday and
needed to collaborate with each other in the virtual store to choose the goods that
they think would be best for their party (both were given a limited sum of money). In
the second task, participants were asked to imagine that they and their partner were
planning a picnic at the local park and were asked to cooperate with their partner
in selecting the goods for the picnic. To compensate for order effect, 20 participants
were asked to use the non-3D store for task 1 and the other 18 participants used the
3D store for task 1. After completing both tasks, participants filled in a questionnaire
to evaluate their experience. Afterwards, semi-structured interviews were carried out
individually with each participant. Overall, each session lasted approximately 2.5 h.

7.3.3 Data Collection and Analysis

A mixed method was used to collect data for this study. First, questionnaires were
administered to examine the factors related to social interaction experience of the
participants. Semi-structured interviewswere later carried out to help provide context
and illustration to the questionnaire findings. The questionnaires used were adapted
from a previous study which we carried out (Siriaraya and Ang 2012a). A pre-study
questionnaire was used to gather data about the demographics and characteristics of
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the participants and a post-questionnaire was used to examine their experience with
the virtual worlds. Key measures used to evaluate the quality of social interaction
experience (in the post-questionnaire) include social presence, perceive quality of
communication, perceived efficiency of the medium in task performance and overall
satisfaction with social experience. In addition, questions were also used to measure
user factors (in the pre-questionnaire) such as skepticism of using technology to
communicate, computer anxiety and perceived health as well as platform factors (in
the post-questionnaire) such as physical presence, perceived value of the avatar and
navigational ability. After data collection, reliability tests were carried out which
showed good statistical reliability on all the multi-item measures variables (>0.8)
except for the skepticism of using CMC technology which was removed from the
statistical analysis.

Semi-structured interviews were then carried out to explore further how each of
the factors (from questionnaires) affected the participants. First, open-ended ques-
tions were asked to encourage participants to discuss their experience of using the
virtual stores, such as their overall experience in the virtual, their experience of com-
municating and collaboratingwith another user in a virtual environment (and also any
factors which they felt facilitated or impeded the efficiency of the communication)
and what they enjoyed/disliked about the two virtual stores. Afterwards, probing
questions related to the specific factors of the platform and the user characteristics
were asked (such the reason for choosing a particular avatar and the implications of it
towards their experience). The interview structure and questions were adapted to suit
the context of our participants who generally had little prior experience with tech-
nology and 3D virtual environments. For example, to help participants more easily
frame their discussion, they were asked to discuss their experiences with the various
aspects of the 3D virtual environment by comparing them to their experiences with
the non-3D environment. Examples of questions include: “How did you feel about
communicating and collaborating with the other person in the virtual store? In this
aspect, which store do you think was better? How so?” and “Did the ability to see
everything in 3D and move around in 3D have any effect on your social experience?”

To analyze the interview data, the audio recordings from all the interviews of
the 36 participants were first transcribed (the data from one pair of participants
was not available due to technical difficulties in recording). Altogether, there was
approximately 19 h worth of data. The data was analyzed using thematic analysis
(Braun and Clarke 2006). First the transcripts were re-read to help gain an overview
of the key topics and then coding the data. Codes of similar nature were then grouped
together into themes which were reviewed against the overall data and refined until
saturation had been achieved.

7.4 Results

The key characteristics of the participants are shown in Table 7.1.
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Table 7.1 Participant characteristics

Gender Male 16

Female 22

Age Mean � 66.84 (SD � 6.55) (Min � 55, Max � 82)

Prior experience
(out of 10)

Computer Mean � 8.57 (SD � 2.4)

Internet Mean � 8.08 (SD � 2.27)

E-mail Mean � 8.24 (SD � 2.20)

Skype Mean � 3.43 (SD � 1.59)

3D games Mean � 2.54 (SD � 1.37)

Computer anxiety (out of 5) Mean � 1.96 (SD � 1.00)

Perceived health (out of 5) Mean � 2.00 (SD � 0.96)

Level of acquaintance with partner
(out of 5)

Mean � 3.79 (SD � 1.6)

7.4.1 Avatars

As shown in Table 7.2, the most popular avatar selected by male participants was
the older male avatar. However, for female participants the younger female character
was the most popular.

When asked to describe the reason they chose their avatar in the interview, most
male participants wanted to select avatars which best resembled their physical world
appearances (n � 9). Female participants (n � 5) who selected the old female
avatar also reported a similar reason. These participants did not want the avatars
to misrepresent their real-world characteristics. There were also a number of older
people selecting avatars which appeared younger than their actual age or were of
opposite gender. What was particularly interesting was that the majority of the
female participants selected the young female avatar. The reasons given for selecting
these avatars were that they wanted the avatars to reflect their personality or outlook
of still being young and perhaps female users tended to prefer avatars which had a
similar appearance to their idealized selves (Ducheneaut et al. 2009).

Table 7.2 The types of
avatars selected in the study

Avatar Gender

Male Female

Older male 12 (70.58%) 1 (4.76%)

Older female 0 (0%) 5 (23.8%)

Younger male 2 (11.76%) 2 (9.52%)

Younger female 1 (5.88%) 9 (42.85%)

Non-human 2 (11.76%) 4 (19.05%)
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“[I chose this avatar] because I feel I think of myself as young. I’ve got a young
outlook to life” (Participant 4, Female, 61, selected the young female avatar).

Other reasons given were that participants (n � 2) felt that these young avatars
were the most realistic or best suited the context of the task (shopping) or to represent
a family member or a shopping companion (n � 3). As for the non-human avatars,
participants reported selecting them for their entertainment value. Three participants
reported selecting the non-Human avatar either “for fun” or due to the perception of
their experience in the virtual world as being unreal or similar to a video game.

“I don’t know, to me an avatar is an alien. I mean I don’t think I’ve seen avatars….
I think it was the fact that I felt I was playing a game more than it was real life. So
that’s why it seemed right to chose something that looked like an alien or avatar in
this context” (Participant 34, 67, Female selected the non-human avatar).

7.4.2 Differences Between the 3D and Non-3D Store

T-tests were carried out to analyze the differences in the quality of social interaction
and the various aspects of interaction within virtual worlds (e.g. physical presence,
quality of communication etc.) between the 3D and non-3D platforms. Overall, we
found no significant difference in all measures for the quality of social interaction
between the 3D and non-3D store. The 3D virtual store did not provide a better
quality of social interaction for older people. Not surprisingly, participants found
it significantly easier to navigate in the non-3D store (mean � 4.09) than the 3D
store (mean � 3.04), t(74) � 4.54, p < 0.001 and also felt that avatars played a more
prominent role in the 3D store (mean� 3.07) than in the non-3D store (mean� 2.00),
t(74) � −4.10, p < 0.001. There was a borderline significance in physical presence
where older people in the 3D store (mean � 3.08) reported higher levels of physical
presence than the non-3D store (mean � 2.51) (t(74) � −1.98, p � 0.052).

7.4.3 Factors Linked to the Quality of Social Interaction

Regression analysis was then carried out to investigate the degree to which certain
factors influenced the quality of social interaction. Person’s correlation tests showed
that the variables Experience with computers and E-mail had an almost perfect
correlation (all higher than 0.95) and were removed to prevent multi-collinearity.
As the model building was exploratory, independent variables were entered using
the stepwise method. The user factors entered into the model were experience with
E-mail, Skype, 3D games, computer anxiety, level of acquaintance and health and
were further divided into two groups when constructing the model. This was done to
examine the effect of computer experience (E-mail, Skype, 3D games) and general
characteristics (computer anxiety, level of acquaintance and health) on social inter-
action experience separately. The platform factors entered were perceived physical
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presence, navigation and avatar. Each of these three groups of independent variables
was tested for regression for each dependent variable (i.e. social presence, quality
of communication, performance, overall satisfaction in social experience and enjoy-
ment). As such, a total of 12 regression models were calculated (6 for the 3D and 6
for the none 3D virtual store). Multi-collinearity within the variables was minimal
(VIF < 10). A summary of the results of the regression analysis is shown in Table 7.3.

For social presence in the 3D store, multiple-regression showed only physical
presence and experience with 3D games to be a significant predictor of social pres-
ence. For the quality of communication, physical presence is the only significant
predictor for both 3D and non-3D store, and Navigation is the only significant pre-
dictor for the non-3D store. However, both models explained only a small portion
of the overall variance (13% for the 3D store and 17% for the non-3D store). This
could be expected as a majority of the communication between the participants in the
non-3D store consists of searching for the products by navigating through a list of
items. For performance, only navigation was a significant predictor for both stores.
However, navigation was able to explain more of the overall variance of performance
the 3D store than in the non-3D store (22% compared to 12%). Part of this could be
expected as a major component of the task that was given required participants to
move around in the 3D store (or navigate through the 2D store) to find the appropriate
products. For the user factors, only experience with computer games was found to
be a significant predictor of social presence in the 3D store.

Overall, the results show that physical presence was a key factor to many of
the measures for the quality of social interaction in the 3D store, including social

Table 7.3 Summary of the regression analysis

Adj R2 Physical
presence

Avatar Ease of
navigation

3D games
experience

Social presence Non-3D 0.24** 0.52** – – –

3D 0.45** 0.68** – – –

0.09* – – – 0.34*

Quality of
communication

Non-3D 0.17** – – 0.43* –

3D 0.13* 0.39* – – –

Performance Non-3D 0.12* – – 0.38* –

3D 0.22* – – 0.41* –

Overall
satisfaction with
social
experience

Non-3D 0.44** 0.50** – 0.41* –

3D 0.63** 0.59** – 0.28* –

Enjoyment Non-3D 0.19** 0.47* – – –

3D 0.42** 0.39* – 0.34* –

*Significance at 0.05 (2-tail)
**Significance at 0.01 (2-tail)
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presence, quality of communication, overall satisfaction in social experience and
enjoyment. For the 3D store, navigation was found to be a significant predictor of
performance, overall satisfaction in social experience and enjoyment when other
platform factors were controlled. The avatar however was not found to be a direct
significant predictor of any of the measures. Part of this could be because both
navigation and avatar indirectly influence the dependent variables through physical
presence and the remaining variance not explained by physical presence was not a
significant predictor of these measures. Indeed, for social presence, when not con-
trolling for physical presence, single variable regression analysis also showed that
Navigation (standardized beta � 0.535, p < 0.01), (Adjusted R2 � 0.27, F(1,36) �
14.45, p < 0.001) and Avatar (standardized beta � 0.47, p < 0.01), (Adjusted R2 �
0.20, F(1,36) � 10.02, p < 0.01) each significantly predicted social presence. In the
non-3D store, both were not significant predictors of social presence.

7.4.4 Analysis of the Interview Data

The interview data was analyzed and the themes were categorized into three groups:
(i) factors related to social interaction experience in the 3D virtual world; (ii) diffi-
culties of older users in suspending disbelief and immersing themselves in the virtual
environment; (iii) user barriers which effect interaction in 3D virtual worlds.

7.4.4.1 Social Interaction Experience

A large number of participants reported no difference in the quality of communication
and collaboration between the non-3D and the 3D store (n � 14). For them, the 3D
spatial environment did not influence their social experience. The main reason seems
to be that participants (n � 15) felt that the audio and not the visual avatars were of
more importance to their communication. The 3D spatial presentation of the store
was helpful in other aspects however, such as helping provide a sense of realism in
regards to the shopping experience and helping provide physical presence (n � 13).
In particular, participants (n � 11) reported enjoying the experience of being able to
move around in a 3D store.

“The 3D store was much more fun (…) being able to walk around, navigating,
going up to the counter and having the food identified by a little logo, very interesting,
very useful…. and the fact that I could tell where my partner was and I could go and
see her” (Participant 22, Male, 65).

Two major factors were identified on why participants felt that the visualization
of the avatar in a 3D spatial environment did not help improve their social interaction
experience. First, participants reported a difficulty in associating the avatar with
physical people. Second, participants cited a lackof non-verbal cue in communication
as a reason which limited the perceived usefulness of a 3D avatar.
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7.4.4.2 Difficulty in Associating a Virtual Avatar with Physical People

A commonly theme which was reported by older users was the difficulty in associat-
ing virtual avatars with real people. 16 participants reported some kind of difficulty
in associating themselves or their partners with the avatars when communicating
in the 3D virtual world. Part of this was due a perceived discrepancy between the
visual avatars and the audio communication in virtual world. For these participants
(n � 9), the social presences of their partners mainly came from their partner’s voice
which they felt was separate from the visual representation of the avatar. Therefore,
this made it harder from them to associate the avatars with the partner they were
communicating with.

“She was hiding behind her avatar, I was hiding behind my avatar (…) those two
avatars does not represent us as we are now… so it was a dual function if you like…
we were communicating by phone[audio], our avatars were running around the store
buying [products]” (Participant 25, Female, 67).

In addition, seven of the participants felt that it was difficult to associate the
avatars with their partners as the avatar’s visual appearance did not match with the
real appearance of their partner. A considerable number of older users also reported
preferring avatars with appearances thatmatch the actual characteristics of the people
they represent.

7.4.4.3 Lack of Non-verbal Communication

Another limitation commonly mentioned in regard to avatar-mediated communica-
tion was the lack of non-verbal communication. 17 participants mentioned wanting
to be able to display non-verbal communication cues while communicating with
their partners in the virtual store. Overall, the inability of avatars to display facial
expressions and other forms of body language had a significant impact to their social
experience in this platform. In particular, one participant reported that the inability
of avatars to display facial gestures made her feel they were emotionless and made
her perceive the avatars as less human. Two participants even reported that their
inability to display emotions and their awkward movements made them feel more
like robots. Other participants felt that the lack of such cues limited the efficiency
of their communication and made it more difficult to trust their partners as they felt
that users could hide their emotions and body language during communication.

7.4.4.4 Difficulty in Suspending Disbelief

Participants also tended to report a sense of artificiality when engaging with the 3D
store feeling that their experience was not real enough. Some participants felt that the
inability of computers to transmit other senses such as touch and smell was one of
the key factor which reduced their perceived sense of realism (n � 7). For example,
one participant cited the inability to feel the paper cups in the stores, to see if they
could bend it or if it was strong enough.
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Part of this difficulty in suspending disbelief could also be due to their inherent
perception of 3D virtual environments as being a “playful” or an “imaginary” game
based on their past experience and perceptions with similar technology. Often, par-
ticipants reported that their experience was more akin to that of a video game than a
serious shopping experience (n� 14). For them, the perception of “moving around a
character in a 3D virtual environment” reminded them of the games they had played
when they were younger or the games they had seen their younger family members
play. Participants tended to use words such as “play” and “having fun” to describe
their virtual world experience (17 participants). Compared to the non-3D store which
was more practical and task based, participants felt the 3D store was more play
oriented. For instance, one participant described how her experience in the 3D virtual
world was similar to playing in a dolls house. This perception of virtual worlds as
being a “playful” and a “game” could be one reason which made them perceive their
experience as less real and this perception of games being a fabricated construct
could make participants less willing to immerse themselves inside the virtual world.

7.4.4.5 User Barriers

A number of barriers to the use of technology by older users were identified during
the interviews. One key theme was in relation to the negative perception towards
online technologies, in particularly CMC. Participants (n � 8) expressed concerns
about the safety of such technologies, especially related to the use of false identity,
privacy and the dangers of being deceived.

In addition, participants (n � 6) expressed doubt towards developing relation-
ships online through a computer, as opposed to meeting face-to-face. The notion of
communicating virtually made them feel uncomfortable and participants preferred
to socialize in the physical world. One major concern with socializing in the virtual
world was the possibility of avatars being used to give false representations or being
used to deceive other users (n � 13).

“Well there are some difficulties, because you don’t quite know if the avatars that
you’re meeting is anything like the person they are representing, so you have got
snakes there…. they might be trying to give me the impression of such and such. If
they could… they could give a false image of themselves, they could use their avatar
in that way and you would have to be careful” (Participant 11, Male, 70).

In addition, the lack of transparency in avatar mediated communication (such as
how the avatars can be used to give false impressions) made some participants (n
� 7) reluctant to use virtual worlds to communicate with other users in a public
social space. However, participants expressed more willingness to use virtual worlds
to communicate with those who they already knew (such as family members or
friends) and could confirm their identities. The other barriers reported were related
to the cognitive ability. Cognitive load problems (Ang et al. 2007), i.e., difficulty in
multi-tasking or the inability to give adequate concentration on a particular aspect
of user interaction, were reported by the participants (n � 6).
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7.5 Discussion and Conclusion

The results from this study showed that there was not a significant difference in the
measures for the quality of social interaction experience between the non-3D and the
3D virtual stores. Of particular interest was how the results showed that older people
found 3D avatars to be of limited use to their social interaction. Regression analysis
shows how this factor was not a direct predictor of the measures for social interac-
tion when the other factors (namely physical presence) were controlled. Overall, it
appears that rather than perceiving the avatars as an extension of themselves in the
virtual world (a “representation”) (Bartle 2004), older users perceived the avatars
as just being a representative, or a puppet which they only control but do not truly
embody. While further controlled studies would need to be carried out to confirm
why this is the case, the results from the interviews in this study led us to believe
that this could be due to the inability of avatars to display non-verbal behavior and
reflect facial expression through avatar-mediated-communication. This lack of such
none verbal cues which could serve as indicators for deception not only made it
difficult for users to trust their partners (Zuckerman et al. 1981), but also reduced
their perceived level of realism. Such concerns about issues of deception and false
identity are commonplace with older people in other CMC technologies (such as
in social networking services (Lehtinen et al. 2009)). For virtual worlds however,
the use of a 3D avatar seems to further compound this problem, as there was “an
avatar representation” but not one which is realistic enough to display emotions or
has a facial appearance which matches their partner. Part of this sense of uneasiness
could also be due to the perceptual mismatch between the artificial features of the
3D avatars and the actual human feature perceived by users which could invoke a
negative affinity towards the avatars (see Kätsyri et al. 2015).

A number of steps could be taken to improve avatar-mediated communication
for older users. To address the issue of the lack of transparency, instead of relying
on the 3D avatar to embody and convey the identity of the users, a separate 2D
photographed avatar could be used to instead convey the identity of the user (with
the 3D avatar being used mainly to convey a physical presence in the spatial realm).
In addition, gesture-based sensors (such as the Microsoft Kinect) have the ability to
directly map user motions and facial expressions towards their avatars which could
provide a more accurate representation of body language (particularly those which
are displayed unconsciously). While physical presence was found to be a significant
predictor in most of the measures for the quality of social interaction which is in line
with previous studies carried outwith general users (Jung 2011) (Stanney et al. 1998),
what was particularly interesting was how older people seem to hold a stereotype
of virtual worlds as being a “game” (based on their past experience with similar
looking technology) and associating it with mainly with “playfulness. Due to the
sense of artificially associated with “games” and “play” as being an artifact outside
real life, some users found it was difficult for them to suspend their disbelief and
immerse themselves in the store. This perception could have negative implications
for example if virtual worlds were to be used in more serious contexts. While it could
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be impossible to convey senses and project a high sense of realism through only a
static computer screen, emerging technology such as Augmented reality or by simply
using digital projectors, we would be able to project a virtual world dimension onto
an existing plane of reality, therefore not necessitating us to recreate all aspects of
the environment in a highly realistic manner.

Although some of these findings have been previously reported in past studies on
3D virtual world, very few of these past studies focused on older people. When older
people were involved, most studies focused on only a specific aspect of the virtual
world, for instance on the use of avatars as computer controlled interfaces to interact
with older people (such as embodied virtual agents (Straßmann and Krämer 2017))
or the ability to navigate in a 3D space (Sjolinder et al. 2005). In this study, the avatars
are evaluated as entities controlled by actual users and used in social interaction in
a 3D spatial environment. The findings from this chapter generally supported the
results from previous studies, for example, showing how some older adults selected
avatars to represent their actual or idealized selves (Carrasco et al. 2017) or how
older users were unable to relate and identified themselves with computer generated
avatars (Cheong and Theng 2011).

There are several limitations in this study, the foremost being the relatively
limited sample size. Although 38 samples are sufficient to detect a large effect size,
our regression models might fail to detect results of low and medium effect sizes.
In addition, as participants were recruited through convenient sampling (namely
snowball sampling), most were quite acquainted with each other prior to the study.
Whether the social experience of participants would be different had they never met
face-to-face before would need to be further investigated. The interviews hinted
that this might be the case as participants reported factors such as false identity and
deception as being key points of concerns when using such technology.

Overall, the results from this chapter and from previously related studies which
were carried out offers several interesting perspectives on how older people engage
with 3D virtual world environments. When examining older people who engaged
with virtual worlds, we found that despite the considerable difficulty in learning how
to interact with virtual world, several were able to overcome these initial usability
barriers and use virtual worlds to productively expand and maintain their social net-
works, learn new skills and knowledge and contribute back meaningfully to society
(Siriaraya et al. 2014), (Siriaraya and Ang 2012a, b). A more in-depth study carried
out in this chapter showed that it was not only the commonly assumed cognitive
ability barriers such as difficulties of navigating in a 3D environment which impacted
their social experience, but psychological barriers such as concerns about deception
and false identity and prior expectations of 3D computer generated environments as
being non-serious fictional spaces also contributed to their negative social experience
as well. In particular, while the 3D environment seems to contribute to a borderline
increase in physical presence, the environment did not contribute to an increase in
social presence, with older people not perceiving avatars as being representations
of actual human users and only as placeholders in the 3D environment. This shows
to an interesting future research direction on how a more satisfactory embodiment
in social interaction could be achieve for older users in a 3D environment.
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Chapter 8
Web-Based Embodied Conversational
Agents and Older People

Gerard Llorach, Javi Agenjo, Josep Blat and Sergio Sayago

8.1 Introduction

Embodied and voice-based interactions are increasingly important within Human-
Computer Interaction. Speech is widely regarded as the most natural way for humans
to communicate.Nowadays, it is possible to interact verballywith Intelligent Personal
Assistants (IPAs), which provide assistance or companionship to a wide range of
user groups, ranging from children (Druga et al. 2017) to people with disabilities
(Pradhan et al. 2018). Examples of IPAs are Apple Siri, Microsoft Cortana, Google
Assistant, Amazon Alexa, and social robots, such as Aldebaran Pepper. In the near
future, it is expected that important elements of communication, such as emotions and
nonverbal behaviors, and context, will be implemented, because “If these assistants
communicate naturally with humans, then they essentially disappear as computers
and instead appear as partners” (Ebling 2016).

EmbodiedConversationalAgents (ECAs) can be thought of as IPAvariants,which
have an anthropomorphic representation, typically a 2D/3D virtual humanoid. Their
use has been growing in the last years, due to their potential benefits to society, and
thanks to recent technology developments. Recent publications have examined the
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effectiveness ofECAs as pedagogical agents for learning (Lewis andLester 2016) and
as agents for detecting and preventing suicidal behavior (Martínez-Miranda 2017).
Other recent publications deal with them in the context of group-meeting (Shamekhi
et al. 2018) or Clinical Psychology (Provoost et al 2017).With older people, previous
research on ECAs concentrates mostly on virtual worlds (Carrasco 2017), gesture-
based avatar game (self-)representations (Rice et al 2016), and geriatrics (Chi et al.
2017).

Recently, within the KRISTINA project (Wanner et al. 2017), we explored ECAs
in two important and increasingly common health scenarios in Europe: (a) to provide
health support to a migrant with very little knowledge of the local language when the
physician or nurse do not speak the migrant’s language and (b) to provide assistance
and basic medical recommendations to older adults.

Building on this work, in this chapter we discuss our ongoing research on building
the interactive 3D web graphics aspects of ECAs, showing that the goal of making
embodiment available for IPAs, and turning them into online ECAs, is attainable,
which makes them more accessible. ECAs are very complex systems integrating
different components, and have been mostly developed and deployed in desktop
platforms. Based on part of our work, we also present the results of research activities
aimed to explore the design of ECAs by older people, using free online character
editors, to answer the question of how an ECA should look like for this user group,
as well as promoting their transition to content producers (Ferreira et al. 2017; Guo
2017) one step forward: from text, pictures, videos or programs, to 3D agents.

8.2 Creation and Design of 3D Virtual Characters

In the context of the increasing maturity of the 3D interactive web (Evans et al.
2014), this section focuses on the potentialities that a web approach could bring to the
wider adoption of ECAs. ECAs as desktop applications present drawbacks for both
developers and users: developers must create an ECA for each device and operating
system while end-users must install additional software, limiting their widespread
use. Llorach and Blat (2017) have demonstrated, through the integration of theWeb
Speech API,Web Audio API,WebGL andWeb Workers, together with novel work in
the creation and support of embodiment throughWebGLStudio (Agenjo et al. 2013),
the possibility of a simple fully functional web-based 3D ECA accessible from any
modern device.

In the following subsections we review a number of open-source tools to create
humanoid realistic virtual characters. We also describe the main requirements and
modifications for the virtual characters to be ready for the interactive web.
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8.2.1 Tools to Create 3D Virtual Characters

Designing virtual characters from scratch is a very time consuming task. There exist
tools that allow us to create humanoid characters in less than an hour. We review
open-source tools (MakeHuman, Autodesk Character Generator, Adobe Fuse CC
with Mixamo and Daz Studio) that provide some high-level control and flexibility
over the physical appearance and behavioral properties of the character—including
its expressivity via interactive facial and full body animation. We compare themwith
respect to basic functionalities, such as geometry control and exporting options, and
more advanced aspects for the believability of the characters, such as clothes and
hairstyles (see Table 8.1 and Fig. 8.1).

Table 8.1 Comparative analysis of different tools to create virtual humans

High-level
geometry
control

Detailed
geometry
control

Clothes,
hairstyles

Textures Facial
blend
shapes and
skeleton

Realism

MakeHuman
1.1.0

++
Ethnicity,
age,
gender

+
Feature
modifica-
tion
through
sliders

−
Small set

Diffuse,
normal
map

+
Facial
bone rig

+
Medium

Autodesk
Character
Generator

+
Blending
between
two
predefined
geometries

−
Blending
of
predefined
geometries

+
Medium-
to-large set
of
hairstyles
and
clothes

Diffuse,
normal
map,
specular
map

+
Facial
bone rig or
facial
blend
shapes

−−
Low

Adobe
Fuse CC
2017.1.0

−
3D scans
of real
humans

++
Feature
modifica-
tion
through
sliders or
directly on
the mesh

++
Highly
customiz-
able
medium-
to-large set
of
hairstyles
and
clothes

Diffuse,
normal
map,
specular
map, gloss
map,
opacity
map

+
Facial
blend
shapes

++
Medium-
to-high

Daz Studio
4.10 Pro

−−
Predefined
models

−−
Feature
modifica-
tion
through
sliders

−−
Very small
set, but
dependent
on the
predefined
model

Diffuse,
opacity
map

+
Facial
bone rig

++
High
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Fig. 8.1 Pictures of characters created (with, from left to right, Makehuman, Autodesk Character
Generator, Adobe Fuse CC and Daz Studio) and rendered on the web. The quality of the final
rendering is only indicative, as it could be improved using custom shaders and additional textures
when possible

MakeHuman (MakeHuman_Team 2016) is currently a free desktop program. Sev-
eral general controls for visual features such as ethnicity, age and gender and several
exporting options make it suitable for creating custom characters easily and quickly.
The geometries of the body and face can be controlled in detail with sliders. There
are several options for configuring the skeleton, including complex ones with facial
rig, which are necessary to be able to properly animate a character. The resulting
character can be exported in several formats. The .mhx2 format offers more features
(rigs, blend shapes) when opened with Blender (Roosendaal 1995), an open source
3D Computer Graphics (CG) tool, and its specific plugin. One limitation could be
the insufficient variety of clothes and hairstyles, which are key aspects in making the
character believable, although user community provided non-curated assets, scripts
and plugins could help fix it.

Autodesk Character Generator (Autodesk 2014) is a web-based editor to create
characters. This means that no software has to be downloaded and that characters can
be accessed and modified online. A large set of clothes and hairstyles is available as
well as different body textures to change their ethnicity. Their geometry is based on
the mix of two predefined ones and fine grain control is not possible. The characters’
clothes, body and hair are exported as one mesh with one material, great for sim-
ple applications, but not good enough for more realistic-looking characters, where
different materials and shaders are required for hair, skin and clothes, for example.
The textures include color, normal and specular maps for better quality rendering.
The exporting options do not cater for as many formats as MakeHuman does, but
one can choose the quality of the mesh, to include facial blend shapes or facial rig
and two different skeleton models. This software is especially useful to create crowd
characters or for users with little expertise (no installation required and few exporting
options).

Adobe Fuse CC (Adobe 2018a) is a desktop application that starts from real
human 3D scans to create a model. The geometries of the selected scan can be finely
controlled by means of sliders or via the mouse pointer directly on the model, a quite
natural geometry modification procedure. The assets provided are quite customiz-
able: the colors and patterns of the clothes, eyes and hair can be changed, offering
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a wide range of choices. There are many textures for each mesh: (diffuse) color,
gloss (roughness of the surface), normals, opacity and specularity, allowing users to
customize and improve the quality of the final rendering. A newly created character
is exported throughMixamo (Adobe 2018b), a web platform where animations from
a database containing more than 2,000 can be applied to the characters and pre-
visualized. The exporting options are quite simple but enough for web high-quality.
Several facial blend shapes are included as well as different skeleton configurations.

Daz Studio (Daz Productions 2018) offers high quality and realistic virtual char-
acters with a facial rig and detailed textures. Nevertheless, modifying specific visual
and geometric features is not allowed, just editing some general features of a pre-
defined character. Most assets and features to create and modify the characters are
not free, and the tool becomes expensive if several characters are required. It focuses
mainly on the realistic rendering of scenes with virtual characters.

Additionally, instead of modeling a character, a real person can be scanned (based
on depth cameras, LIDARs or from simultaneous still images) and transformed into a
virtual character. There are current tools, such asSmartBody (Feng et al. 2015),whose
output includes automatic rigging and facial expressivity. Several issues strongly limit
their use for quality interactive web applications, such as their inability to separate
the geometries with differentmaterials (such as eyes, hair, skin, clothes, etc.). At their
present stage, using them takes more effort and time to achieve web-ready characters
than the aforementioned tools.

8.2.2 Web Requirements

In non-real-time scenarioswithout time constraints, virtual characters canhavehighly
detailed geometries and photorealistic effects: the rendering of a frame movie can
take several hours, whereas real-time applications can afford just some milliseconds.
Thus, interactive web characters have specific requirements, and we discus the most
important ones next.

File Size. The size of a desktop-based ECA matters little as it is stored in a hard
drive and quickly retrieved, while for the web, the character file must be transmitted
to the browser client and decompressed there in little time (Evans et al. 2018). The
size of the surface mesh1 of the character is directly correlated to the file size, and a
highly detailed mesh does not permit interactivity even after having been loaded.

Facial Expressions with Blend Shapes. Blend shapes are commonly used to
deform the geometry of the mesh, in our case, the facial geometry to create expres-
sions. Each blend shape has the same number of displacement vectors as vertices of
its corresponding mesh, and increases the file size. Thus, web applications can only
consider a limited number of blend shapes.

1Surface meshes are most usual representations in 3D graphics; alternatives are voxels, for medical
and engineering applications, or unstructured point clouds coming from 3D scanners.
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Facial Expressions with Facial Bone Rigs. Using bones to deform the face gives
much more flexibility than using blend shapes. Each bone can be translated, rotated
and scaled affecting its associated vertices with different weights. This flexibility
results in more complexity when creating facial expressions. While a single blend
shape value is enough to show a happy face, multiple bones with their translations,
rotations and scales would need to be adjusted. Moreover, this is very application
and character dependent. Blend shapes can be constructed as a combination of bone
transformations, butweworkedwith tools that support directly blend shapes, limiting
complexity in the web side. Our real-time web-based 3D engine currently supports
only a 4 bones per vertex.

Skeleton and Animations. The skeleton or rig of a virtual character is used for ani-
mations. Body skeletons can be very varied in complexity. In practical terms, their
most important feature is their compatibility with a (large) database of animations,
as creating animations that look natural or recording them with motion capture tech-
niques can be time consuming. From the several animations databases available, we
started using the CMU Graphics Lab Motion Capture Database and retargeting the
animations toMakeHuman characters using Blender. This required a bit of tweaking
for each animation. At a later stage we switched to usingMixamo, as the animations
can be previsualized and tweaked on the web application, which greatly speeds up
the process.

8.2.3 Scene Editors and Renderers

Scene editors and renderers have become more usable and widespread over the last
ten years, in connection to game development.Unity (Unity Technologies 2018) and
Unreal Engine (Epic Games 2018), for instance, save users a lot of time, allowing
them to rapidly create, visualize and export 3D scenes and games with little coding
and compatibility issues. Exported scenes can be interactively played on the web.
Although plugins and/or manual configuration are needed, the maturity of the tools
makes them a solid alternative to create playable web content. However, these web
scenes do not support key features required for ECAs, such as easy integration with
off-the-shelf web APIs, to enable their speech, for instance.

The introduction of WebGL, “a cross-platform, royalty-free web standard for a
low-level 3D graphics API based on OpenGL ES2.0, exposed through the HTML5
Canvas element as Document Object Model interfaces” (Kronos Group), has
contributed to a widespread use of higher quality 3D graphics on the web, because
the API addresses directly low-level graphics devices, and web-based 3D graphics
applications can become ubiquitous within the web environment (Evans et al. 2014),
in particular for ECAs.

In order to provide real-time rendering, scene setup and scripting, a 3D engine
and scene editor is required. There are several libraries, such as SceneJS and Three.js
to create 3D scenes on the web without having to struggle with the low-level
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layer, but demand a good knowledge of 3D graphics programming. Unlike them,
WebGLStudio (Agenjo et al. 2013), a web based open-source 3D scene editor and
rendering engine, requires less knowledge of low-level graphics programming, while
following an approach similar to Unity and Unreal Engine. The scenes created can
be accessed through a web browser, without installing plugins. WebGLStudio has
tools and components to easily integrate virtual characters. It supports animations,
blend shape transformation through the GPU, custom shaders, light baking and
mesh compression, to mention a few features. Clara.io is another browser based
scene editor and engine with similar features to WebGLStudio, but is more oriented
towards 3D modeling (this is also the case of Sketchfab).

8.2.4 Virtual Character Integration and Control

With the virtual character imported in WebGLStudio, scripts and components can
be added on top of it to control its behavior in a fairly straightforward way. ECAs
researchers have made efforts to standardize control commands and our work is
based on them, specifically, on the SAIBA framework established several years ago
(Kopp et al. 2006). This framework “distinguishes three processes in the generation
of multi-modal communicative actions: intention planning, behavior planning, and
behavior realization” (Heylen et al. 2008), which are interconnected and receive
feedback from each other. The communication languages between these processes
were also established by this group of researchers: the Functional Markup Language
(FML) leads from the first to the second process as it “is supposed to be concerned
with specifying the intentions of an agent” (Heylen et al. 2008), while the Behavior
Markup Language (BML) goes from the second to the third as it “is one kind of
specification of the behaviour that results” (Heylen et al. 2008). We focus on the
visual representation, and thus BML is the most relevant for us.

In our work, we have implemented the support of basic BML commands, thus pro-
viding a web-based BML Realizer, which relied on a very basic (behavior) planner.
For the all-important facial expression, we developed several web-based systems:
facial animation based on valence and arousal proposed by (Romeo 2016) for desk-
top; simple lip-syncing (Llorach et al. 2016); gaze and head nods, part of BML,
which are acknowledged as basic communication gestures; and some basic anima-
tions to communicate some specific nonverbal messages. Gaze behaviors followed
the directions of Ruhland et al. (2015). For more information, Huang and Pelachaud
(2012) discuss different animation pipelines based on SAIBA; McTear et al. (2016)
provide amore complete reviewon tools to create desktopECAs and behavior control
standards in their book on conversational interfaces.

8.3 Our Pipeline in More Detail

In Sect. 8.3.1, we summarise our pipeline for designing, rendering, and control-
ling web-based ECAs. In Sects. 8.3.2–8.3.6, we focus on specific and key aspects
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of our pipeline, such as gaze and gestures. In Sect. 8.3.7 we offer an example of
implementation of the pipeline.

8.3.1 Overall Process

Virtual Character Creation

1. Among the alternatives discussed in Sect. 8.2.1 we regard Adobe Fuse CC as
the best current option because of its realism, customization of clothes, small
file size, number of textures for the materials, number of facial blend shapes
and direct connection to the animation database Mixamo. Nevertheless we also
discuss the issues and steps required with the other virtual character creation
tools.

Blender: Improving the Model

2. Once the character is created with one of the virtual character creation tools
(Makehuman, Adobe Fuse CC, Autodesk Character Generator or Daz Studio),
our next step is to import it into Blender. WithMakeHuman we use the Blender
Exchange format (.mhx2) together with theMakeHuman plugin forBlender; with
the rest of the tools we import the virtual character as an FBX file.

3. In Blender we separate the head from the body (which appears as a single mesh
in most cases) and remove blend shapes from body parts that are actually not
deformed. A 60% size reduction results, and 20% more if merging symmetric
blend shapes (e.g., for eyes) and removing unused blend shapes.

4. We create other necessary blend shapes by mixing existing blend shapes/facial
bones or manually. In our facial expression system and lip-sync, only 9 blend
shapes are used, four for the upper part of the face and five for the lips and
mouth: eyebrows up, eyebrows down, inner eyebrows up and eyelids down; lips
funneled, smile, lip corners down, lips pressed,mouth open. In terms of the Facial
Action Coding System (FACS) (Ekman and Rosenberg 1997): AU2, AU4, AU1,
AU43; AU22, AU12, AU15, AU24, AU27 respectively.

5. Usually small corrections are needed to fix errors of the model or to improve
the character. Adding a bit of weight to the skin surrounding each eye adds a
lot of realism: when the character looks away from the center, the eyelids and
skin around the eyes will follow slightly. Some fixes depend on the software:
inMakeHuman adding bone weights for the tongue and shoes and adjusting the
teeth position; in Autodesk Character Generator unpacking the textures from
the .FBX format to separate files; in Adobe Fuse CC renaming the objects and
skeleton.
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6. Further file size reduction for better loading process performance can be achieved
by lowering the resolution of the textures, simplifying or deleting geometries that
are not going to be seen or do not take part in the final scene.

Mixamo/Blender with Makehuman Plugin for Animations

7. We perform the preprocessing of the animations in Blender and/or in Mixamo.
WithMixamo the character can be uploaded on the platform and the animations
previsualized and adjusted in a very user-friendly way (e.g., via sliders that can
even control motion style). Blender permits finer control (e.g., modifying weight
bones), but loading, visualizing andmodifying animations is slower. As an exam-
ple of adjustment needed, if a character has very small hips and torso, it is likely
that an animation from a standard database will place the arms too separated
from the thin body. Within Mixamo the animations are automatically adapted
to the character’s size, whereas Blender animations would need to be adapted
manually to each character. In our pipeline, animations can be imported later on
WebGLStudio, so new animations can be continuously added to the web-based
characters.

WebGLStudio for Integration and Control

8. We import in WebGLStudio, which supports two 3D standard formats, OBJ
and COLLADA. OBJ does not support animations, thus we use COLLADA to
import the characters with animations, skeleton, blend shapes, materials, lights
and cameras.

9. To create materials, textures can be dragged directly on the 3D object in the
scene, but some configuration of each material is still required, such as adding
reflections to the cornea and specifying which texture applies to what (diffuse,
specular, opacity…).

10. We use WebGLStudio components and scripts to configure the scene with the
set (cameras, lights, background scenario) and add the scripts and components
to control the virtual character. The scripts and components will be described
in detail in the following Sects.

11. As WebGLStudio works in the (browser) client, the character and scene needs
to be either stored in a server (through aWebGLStudio account for example) or
downloaded. WebGLStudio can download the whole scene in a custom format
(.WBIN), as a folder ready to deploy in a HTML server, or to store a new
character on a remote disk.

8.3.2 Behavior Scripting and Control

In an ECA application, the character is controlled via instructions generated by
the system that replies to user input. There are several standards to control virtual
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characters (Gibet et al. 2016) and some have been proposed and used over the years
specifically for ECAs, within the SAIBA frameworkmentioned above.We use BML,
as it is currently the most widespread format; EMBR (Heloir and Kipp 2009) has
been proposed as an alternative for finer animation control. As our character is web-
based, it can be controlled by a third party application hosted remotely, which is
indeed the case in the KRISTINA project.

WithinBML standardized behaviors, we support time synchronization, face, gaze,
gesture, head and speech. We found especially challenging the simultaneous com-
bination of several behaviors as far as they affect the same parts of the body. For
example, both the actions “look to the left” and “head nod” modify the rotation of
the head in different ways. We combined the rotations of the two, so that the agent
can look towards the left while nodding. Both facial expressions and lip syncing
(speech behavior) also control the lower part of the face. In our implementation we
opted to override the facial expression of the lower part of the mouth with the lip
syncing while the agent is speaking, although there are alternatives to combine facial
expressions and lip syncing (Karras et al. 2017).

8.3.3 Look at

Gaze is a very important feature in the communication process. It indicates where
attention is directed, plays an important role in turn-taking and even thoughts and
emotions can be inferred from it (Ruhland et al. 2015). In our pipeline, we imple-
mented a script component to make the character look at a desired 3D point in the
scene by rotating the bones of the eyes, head and neck with different intensities
through inverse kinematics. We adjust the intensity of the component to achieve
natural relationships between the eye movement and head rotations.

8.3.4 Lip-Syncing

Lip-syncing is still an active area of research, where knowledge and expertise in
speech processing, computer graphics and human animation is required. Although
many solutions provide real-time lip-sync, commonly their parameters are generated
using pre-recorded speech and then lip-sync is reproduced in real-time. Few solutions
generate lip-sync based on live input in real-time (Wei and Deng 2015) (Liu et al.
2011) and they have not been implemented in a web browser.

We developed a simple lip-syncing (Llorach et al. 2016) which only uses the
web resources, but can analyze the audio signal and extract the lip parameters with
live input in real-time. The algorithm computes the short-term power spectrum and
extracts the energies of different frequency bands, which are then mapped to three
blend shapes through a set of equations based on the formant location and other
speech features of the spectrum. The blend shapes used for this lip-sync are lips
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Fig. 8.2 Positioning of the predefined facial expressions in the valence (horizontal axis) and arousal
(vertical axis) space

funneled, lips pressed, mouth open, which in terms of the FACS are AU22, AU24
and AU27 respectively.

8.3.5 Facial Expressions

It is essential that facial expressions are accurate in order to properly communicate,
as shown by Beale and Creed (2009). Non-real-time applications can spend as long
as needed to create facial expressions. On the contrary, the ECAs facial expression
needs to be almost real-timewithout the possibility of small fixes. It can be controlled
at different abstraction levels: high level labels such as happy, angry and displeasure;
low-level instructions such as those provided in MPEG-4 (Tekalp and Ostermann
2000) or the FACS, each with its own advantages and limitations. High level labels
limit the encoding capabilities to a set of predefined expressions, and low-level
instructions need detailed specific control, which probably require another level of
abstraction for its definition.

We have adapted to theweb an intermediate approach proposed byRomeo (2016),
where a 2D emotional space was used to generate facial expressions combining sev-
eral facial actions from the FACS. The approach uses a valence-arousal (also known
as activation—evaluation) space, which has been recently become more widespread
in the literature. For instance, Hyde et al. (2014, 2015) use a valence-arousal based
system to understand how to animate the faces of realistic characters to improve
perceptions of emotions and naturalness with the goal of creating more compelling
interactive applications. In Romeo’s model there are eleven predefined facial expres-
sions in different positions of the valence and arousal wheel (Fig. 8.2). The system
interpolates between the nearest predefined facial expressions in the 2D space.
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Fig. 8.3 Blend shapes used in our pipeline. From left to right and from top to bottom: eyebrows
up (AU2), eyebrows down (AU4), inner eyebrows up (AU1), eyelids down (AU43); lips funneled
(AU22), smile (AU12), lip corners down (AU15), lips pressed (AU24) and mouth open (AU27)

The eleven predefined facial expressions of the model can be created with only
9 blend shapes, four for the upper part of the face and five for the lips and mouth:
eyebrows up, eyebrows down, inner eyebrows up and eyelids; lips funneled, smile,
lip corners down, lips pressed, mouth open, which are FACSAU2, AU4, AU1, AU43;
AU22, AU12, AU15, AU24, AU27 respectively (Fig. 8.3).

In our web-based implementation the facial expression of the virtual character
can be controlled by either moving a pointer in the valence-arousal space or setting
numerically the valence and arousal values. These different layers give a lot of
flexibility to the model, as it can be controlled at very high levels (valence-arousal
and emotional tags) or with more detail (blend shapes/facial action units).

8.3.6 Gestures

Gestures can convey a lot of non-verbal information. They can also modify the
meaning of the verbal message. The BML standard divides body motions into head
gestures, upper body gestures (arms/hands) and body posture. As discussed earlier,
conflicts can appear when several BML instructions control the same parts of the
body. How to solve these conflicts is not standardized, and different BML realizers
can produce characters that behave differently for the same BML instructions. We
implemented different postures, so that changes of mind or state can be shown.
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8.3.7 An Example of a Fully Web-Based ECA

To demonstrate the possibilities of web browser based ECAs and test our BML
Realizer, we developed a complete ECA that can interact verbally in real time
(Llorach and Blat 2017) with a user. The ECA uses the aforementioned BML
Realizer, interfaces with the speech recognition and synthesis of the Web Audio and
Speech APIs and a basic artificial conversational entity, ELIZA. Additionally, the
face of the user was tracked by means of jsfeat (integrated through Web Workers)
and the gaze character followed it. The whole application works in the client but for
the speech recognition and synthesis services, which use Google ones by default.

8.4 ECAs and Older People

Much research on ECAs with older people focuses on health-related issues. One of
the first significant works on ECAs with older adults (Bickmore et al. 2005) concen-
trated on a relational agent that plays the role of an exercise advisor. More recently,
in (McTear et al. 2016), one of the future directions of (embodied) conversational
interfaces is health and ageing. The same future direction—namely, the Healthcare
Personal Agent—is suggested in a relatively recent review of open challenges
in modelling, analysing and synthesising human behaviour in human-machine
interactions (Vinciarelli et al. 2015).

While health is a very important topic, especially in light of a growing ageing
population, and much HCI research with older people also concentrates on health
(Rogers andMarsden 2013), we consider that ECAs could be of great benefit to older
people in other facets of their everyday lives, ranging from learning and leisure to
well-being and tourism. To this end, a fundamental question for us is the physical
appearance (Ring et al. 2014), along with the emotional component and personality,
of ECAs. For humans, it is almost inevitable to impute human qualities to animals,
things, and objects which are not human, in order to understand and deal with them
(Lakoff and Johnson 2003).

Working towards this end, we conducted a workshop (Maña et al. 2018) intended
to explore how a group of older people (N � 14) interested in technologies think
ECAs look like.We first talked to them about ECAs and showed them some examples
in an MS PowerPoint presentation. We then asked them to create their own ECA for
two scenarios, which we thought could be of interest to them: a travel guide, a
technology expert/assistant. To create the ECAs, participants used Adobe Fuse CC
and Mixamo. This activity also allowed us to test the usability of these editors for
older people. The activity seemed to elicit fun for them and was positively perceived.
Overall, the participants created mostly female characters, with white skin, and were
clothed informally (Fig. 8.4). Participants were able to create their agents mostly on
their own, with our support.
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Fig. 8.4 Two of the female characters created by the older adults

While creating their preferred agents, we also had an opportunity to gather their
opinions on this new type of user interface for them. There were diverse views: while
some of them disliked the idea of talking with a cardboard, others pointed out that
interacting with ECAs could help them skip a lot of steps while organizing a trip or
buying a new computer online, for instance.

8.5 Conclusion

This chapter has presented an innovative way of building ECAs, in the context of
future more widespread embodied conversational interfaces. The innovation lies in
designing, controlling and deploying ECAs online. Web-based ECAs pose a few
challenges, and this chapter has discussed a number of them, proposing and demon-
strating solutions. This chapter has also presented results of research activities aimed
to explore the design of ECAs by older people, using free online character editors.
The aim of this exploration was to start to understand how an ECA should look like
for this user group, and to identify the usability of online editors.

Unlike other chapters in this book, the perspective on HCI research with older
people introduced in this chapter is mostly technical. The new perspective lies in
a technological pipeline that allows for rapid or “quick-and-dirty” online experi-
mentations, which are important to examine a wide range of aspects involved in the
interaction between ECAs and older people. A large number of aspects (physical
appearance, gestures, emotion, empathy…) remain to be understood with older peo-
ple and ECAs. Exploring them online allows us to conduct a number of experiments
relatively quickly. Also, older people can become “designers of assistants”, using
online free tools, taking one step forward the transition from passive users to active
creators of digital content (and agents).
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Chapter 9
Online Leisure and Wellbeing
in Later Life

Vera Gallistl and Galit Nimrod

9.1 Introduction

Over the past 20 years, most human-computer interaction (HCI) research on older
people and digital technologies has focused on design-relatedmatters, while scholars
in other disciplines (gerontology, sociology, psychology, social work, nursing, etc.)
explored the association between Internet use and subjective wellbeing (SWB) in
later life. Overall, their findings provided considerable evidence demonstrating a
positive association between these two variables.

Many of the studies on Internet use and SWBwere cross-sectional, although some
applied a longitudinal approach or experimental design and pointed to causality. For
example, a studywith a quasi-experimental design conducted by Shapira et al. (2007)
showed that learning computer and Internet skills contributed significantly to seniors’
SWBand senseof empowerment. Similarly, a longitudinal studyperformedbyCotten
et al. (2014) demonstrated that Internet use significantly reduced the probability of
depression. Based on such findings, scholars argued that Internet use may play a
central role in successful aging.

Existing research, however, also includes conflicting findings that reveal negative
associations (or none whatsoever) between Internet use and SWB in later life. Berner
et al. (2012), for example, found no significant associations between Internet use and
life satisfaction, and Slegers et al. (2008) discovered that learning to use the Internet
neither positively nor negatively influenced elders’ wellbeing and mood. Moreover,
Choi and DiNitto (2013a) indicated that older Internet users had higher levels of
depression and anxiety than non-users, and Matthews and Nazroo (2015) concluded
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that frequent Internet use was associated with more intense feelings of loneliness in
later life.

One potential explanation for the inconsistencies in previous research may relate
to differences in approach to Internet use measurement. Many studies considered
Internet use a single activity, adopting a macro level view that could give rise to
misleading generalizations. Different activities may yield diverse benefits and/or
negatively affect participants. The macro approach conceals such distinctions,
thereby limiting our understanding of the particular ways in which Internet use
affects SWB. Other scholars limited their research to specific online activities (e.g.,
games, online communities and the like), applying a micro level outlook that ensures
a deeper understanding of the benefits of such activities to older Internet users but
precludes generalization.

To achieve a better understanding of the Internet’s role in supporting wellbeing
in later life, Lifshitz et al. (2016) suggested a functional approach, calling for simul-
taneous but separate examination of each of the principal online functions common
among older adults (interpersonal communication, information, task performance
and leisure). Using data collected online from Internet users aged 50 years and
over, they revealed that all four online functions were positively correlated with life
satisfaction and that task performance and leisure were negatively correlated with
depression. After controlling for socio-demographic variables, however, only leisure
associated significantly with the wellbeing measures. This finding suggests that pre-
vious studies on Internet use and SWB yielded contradicting findings because they
overlooked use functions as perceived by users.

The online leisure function’s significance to SWB is consistent with an extensive
corpus of literature on the importance of leisure in later life. Numerous studies
have shown that involvement in leisure activities exerts a major influence on older
adults’ physical, psychological, social and spiritualwellbeing and improves their self-
image, sense of control and quality of life (for reviews, see Dupuis and Alzheimer
2008; Gibson and Singleton 2012). When adults retire from their jobs and their
children leave home and start their own families, leisure may become more central
as a life domain in which they find meaning. At some points, leisure may even
constitute a highly significant factor in shaping older adults’ sense of identity (Frazier
et al. 2002) and its contribution to SWB may be greater than that of background
factors such as poor health, low income or absence of spouse (Fernández-Ballesteros
et al. 2001; Nimrod 2007). A recent study (Nimrod and Shrira 2014) showed that
the significance of leisure to wellbeing increases throughout the later life course,
suggesting that leisure may even constitute a resource for resilience in old age. At
the same time, however, this study pointed out a paradoxical situation in which “the
older seniors, who may benefit from leisure involvement more than their younger
peers, are precisely the ones who face the greater number of constraints to beneficial
use of leisure” (p. 106).

The Internet offers numerous leisure activities that can be performed indoors
and require no physical effort, rendering them highly suitable for elderly persons
who are physically constrained, lack mobility or feel anxious about leaving home.
Moreover, most online activities are offered gratis (except for the initial costs of
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purchasing an Internet-compatible device and acquiring Internet access). They are
thus relatively affordable and may complement existing offline leisure activities,
possibly compensating somewhat for activities older adults are no longer able to
perform. These qualities, combined with the observation that leisure is the only
online function associated with SWB among older Internet users (Lifshitz et al.
2016), call for further investigation of the contribution of online leisure to SWB in
later life.

9.2 Three Pathways Towards Better Understanding

In an attempt to suggest new directions for HCI research among older people, this
chapter posits three pathways towards a better understanding of the roles online
leisure can play in older adults’ SWB:

• Simultaneous exploration of various online leisure activities: Studying the
online leisure repertoire of older Internet users may help differentiate among the
activities in terms of contribution to SWB. Furthermore, it may enable exploration
of associations among various activities, revealing the structure of individuals’
repertoires, factors promoting or limiting participation and conditions predicting
beneficial involvement. This path combines the functional approach suggested by
Lifshitz et al. (2016) with the micro level approach, maintaining the advantages
of both while allowing for some level of generalization.

• Concurrent examination of online and offline leisure activities: As older users
of new media typically still use traditional media (e.g., TV, radio, print newspa-
pers) and continue to be involved in offline leisure activities, studying their online
activities alone reveals only part of their complete leisure repertoire, namely,
activities one considers potentially usable during his daily leisure (Iso-Ahola
1980). Exploring associations between online and offline activities may clarify
the extent to which online leisure displaces (or complements) the offline variety.
This path challenges the traditional online-offline divide and suggests that online
leisure activities may spill over to and/or display the effects of one’s activities in
the offline environment.

• Differentiation among subsegments of older Internet users: Older Internet
users should not be studied as a homogeneous group, as physical, sociological
and psychological variance increases with age (Yang and Lee 2009). Examination
of various subsegments within the older audience may reveal which seniors are
more likely to take part in online leisure activities, who is more likely to benefit
from online leisure and the extent of overlap among these groups. In addition,
such examination may reveal inequalities between older Internet users in terms
of access, knowledge and skills, as well as disparities in terms of preferences and
actual participation.



142 V. Gallistl and G. Nimrod

Adopting each of these paths or optimally applying them all in future research
of online leisure and SWB in older adulthood may enhance our knowledge of the
theoretical aspects of technology use and successful aging, while guiding future
interventions, policies and technology development and design.

9.3 Applying the Three Paths

To demonstrate the efficacy of the three suggested paths, we used data collected in
Israel during the first wave of the Ageing + Communication + Technology (ACT)
cross-national study. Although data were gathered in seven countries, we decided to
use information originating in one country only, avoiding analyses and interpretations
irrelevant to the paths suggested in this chapter.

In this study, online leisure is understood as leisure activity that is performed
online (Nimrod and Adoni 2012). Literature offers manifold definitions of leisure,
and most scholars have emphasized its role in play, relaxation, entertainment, social
connectedness and sensory stimulation (Stebbins 1997). The present study there-
fore only considers activities as leisure if they include recreational or entertainment
aspects. Because they might be part of work-related activities, we excluded activi-
ties associated with communication (e.g. making phone calls, emails) or productivity
(e.g. online errands, shopping). Even though these activities might be associated with
leisure, we do not classify them as leisure activities in the context of this study.

9.3.1 Data Collection and Sample

The study was based on an online survey of 814 Israeli Internet users aged 60 years
and over. A commercial firm that operates an online panel of 50,000 Internet users
collected the data between November 2016 and January 2017. Study participants
were sampled randomly from their age group and contacted by the firmvia email with
a link to the survey. Quotas were instituted to ensure that the sample is representative
of the country’s older online population (Israel Central Bureau of Statistics 2014).
The first page of the online survey included a description of the research aims, as
well as detailed instructions that participants were asked to read before filling in an
online survey questionnaire, typically taking up 10–15 min of their time. To prevent
repeat participation, each candidate was assigned a one-time personal survey entry
code.

Participants’ ages ranged from 60 to 87, with a mean of 66.93 years (sd �
5.55); 50.2% were male, 72.2% married and 87.8% had some post-secondary
education. Forty-two percent reported having a higher than average income and
24.7% lower than average; 52.8% percent were retirees and 22.5%worked full-time.
All participants were community-dwelling individuals: 61.1% lived in big cities
or their suburbs, 23.9% in medium-sized or small cities and the remainder in rural
areas (n � 814).
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9.3.2 Measurements

The investigation was based on a specific part of the data that explored the partici-
pants’ media use the day before they responded to the survey. Participants were asked
to think about the previous day and report how much time they spent using various
media. This part of the questionnaire was split into two sections: The first related to
traditional mass media (e.g., TV, radio, newspapers) and differentiated between old
media and digital/Internet-based use (via computer and cell phone), while the second
considered various Internet-based activities (e.g., using social networking services
[SNSs], reading and writing entries in forums and chatrooms and playing online
games). Only activities clearly associated with leisure were selected and all others
(e.g., emails, online errands) ignored. The following questions were used during data
analysis:

• Please think of yesterday: How much time did you spend on the following media?
Watched television on a tv set (flatscreen etc.), watched television on a computer
(PC, laptop, tablet, etc.), watched television on a mobile phone (iPhone, Nokia,
HTC, etc.), listened to radio on a radio set (FM, FAB, etc.), listened to radio on a
computer (PC, laptop, tablet, etc.), listened to radio on a mobile phone (iPhone,
Nokia, HTC, etc.), read newspaper and magazines in the print version (on paper),
read newspapers and magazines on the internet (at websites or designated applica-
tion), read books in the print version (on paper), read book in an electronic version
(on a digital reader (Kindle etc.) pc, laptop, tablet, mobile phone, etc.), listened to
audio books

• How much time did you spend watching videos, DVDs, TV box, or hard disk
recordings (approximately)?

• Please think of yesterday—and any use you made of the Internet yesterday. How
much time did you spend on the following things?Getting news (e.g. national news-
paper), downloading music, films, or podcasts, playing computer games online,
using chat programs (e.g., Skype,WhatsApp), reading entries at debate sites, blogs
etc., using websites concerning my interests or hobbies, using social network sites
(e.g., Facebook, LinkedIn), writing entries at debate sites, blogs, etc. (including
your own)

The analysis also addressed responses to background questions exploring sex,
age, marital status, place of residence, education, work status, monthly income, as
well as participants’ evaluations of their satisfaction of life and their health status on
a ten-point Likert scale ranging from 1 (“not satisfied at all”) to 10 (“very satisfied”).

9.3.3 Data Analysis

Data analysis was conducted in four steps, the first being a factor analysis of the data
describing time spent on online and offline activities the day before responding to
the survey. For that analysis, we used principal components extraction and Varimax
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rotation with Kaiser normalization. The accepted factors had an eigenvalue of at least
1.0 and reported factor loadings were at least 0.4. The six identified leisure factors
were then subjected to cluster analysis, identifying groups of older Internet users with
similar media-based leisure patterns. As most online and offline activities showed a
high range with extreme values, the top five cases of each activity were set aside for
the cluster analysis. The extreme-case filter was then applied in all subsequent data
analyses.

In Step 3, we examined differences among the groups in life satisfaction and
background characteristics, using cross-tabulations and chi-square tests, as well as
one-way Analysis of Variance (ANOVA) and Bonferroni post hoc tests. In the fourth
and final step, we conducted a multiple linear regression to explore leisure factors
and background variables explaining life satisfaction in the current sample. Only
background variables that reflected significant differences among clusters in Step
3 were included in the multiple linear regression model. Data were analyzed using
SPSS V. 22 software; a confidence interval of 95% was maintained in all tests.

9.4 Results

9.4.1 Online and Offline Media-Based Leisure Activities

A total of 18 offline and online media-based leisure activities were included
in the analysis (Table 9.1). Of the seven offline activities, watching TV on a con-
ventional TV set was the most common activity, with 90.4% of the sample reporting
participation in this activity the day before the survey. Watching TV was also the
activity that occupied most of the participants’ leisure time: On average, 3.3 h were
spent doing so the day before the survey. Other offline activities commonly under-
taken among sample participants were reading newspapers (77.5%, mean � 1.3 h)
and listening to the radio on a conventional radio set (68.7%, mean� 2.4 h). Further-
more, almost half of the sample (46.2%) reported having read conventional printed
books the day before the survey for an average of 1.7 h. Less common offline activi-
ties were watching videos or DVDs, as well as reading books in electronic versions
and listening to audiobooks.

Obtaining news online (66.8%), using chat programs such as Skype
and WhatsApp (65.7%), using SNSs such as Facebook (63.4%) and reading the
online versions of newspapers that also exist in print (59.8%) were the most com-
mon online leisure activities among study participants. These activities were nearly
as prevalent as certain offline activities, although participants engaged in them for
shorter periods of time (0.9 h on average for obtaining news, using chat programs and
reading online newspapers and 1.2 h on average for SNSs). Other activities involved
significantly lower percentages of participants but extended over longer time periods,
especially those associated with using digital devices to consume traditional mass
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Table 9.1 Offline and online activities

Activity % of
users

Mean usage
time (St.D) in h

Range
in h

Offline 1. Watching TV 90.4 3.3 (2.0) 0–20.5

2. Reading newspapers 77.5 1.3 (1.2) 0–15.5

3. Listening to the radio 68.7 2.4 (2.8) 0–24

4. Reading printed books 46.2 1.7 (1.8) 0–20

5. Watching videos and DVDs 20.1 1.9 (1.8) 0–18

6. Reading books in electronic version 6.4 1.2 (1.1) 0–5

7. Listening to audio books 1.7 1.0 (0.9) 0–3

Online 1. Getting the news 66.8 0.9 (1.5) 0–20

2. Using chat programs 65.7 0.9 (1.4) 0–20

3. Using social networking services 63.4 1.2 (1.7) 0–15

4. Reading online newspapers 59.8 0.9 (0.8) 0–7

5. Visiting websites concerning hobbies 44.5 1.1 (1.5) 0–18

6. Watching TV 32.4 2.2 (2.8) 0–30

7. Listening to the radio 26.6 2.4 (2.9) 0–20

8. Playing games 26.2 1.3 (1.2) 0–9

9. Reading entries in forums, blogs, etc. 26.2 0.7 (0.6) 0–3

10. Writing entries in forums, blogs, etc. 11.2 0.9 (1.9) 0–17

11. Downloading music, films, etc. 8.4 1.0 (0.9) 0–5

Note: N=814. ForWatching TVonline and listening to the radio online two variableswere combined
indicating the time dedicated to these activities using a computer and/or a mobile phone

media. The mean reported time for watching TV online, for example, was 2.2 h and
for online radio listening 2.4 h (same as offline radio).

Reported participation in the various activities adds up to an average of 6.95 h
for offline activities and 5.12 h online. In the concurrent examination, online and
offline leisure activities were significantly correlated (Pearson’s r� 0.401, p < 0.01),
suggesting that online and offline leisure activities are not sharply differentiated from
one another among older Internet users but rather complement each other.

9.4.2 The Structure of Online and Offline Activities

To enable joint analysis of older adults’ offline and online leisure activities, a factor
analysis of all 18 offline and online leisure activities was conducted, yielding six
leisure activity factors. The percentage of variance explained jointly by these factors
was 53.7. Cronbach’s alpha for all those factors together was 0.536. The factors’
internal consistency (Cronbach’s alpha) and the activities included in each factor are
indicated in Table 9.2 factor labels were discussed and resulted from the authors’
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interpretation of common characteristics of activities in each factor, especially those
with the highest loading.

Each of the factors showed, regarding their highest loadings, a tendency to be
either offline or online. Three of the observed factors were interpreted as online
leisure factors: Active online leisure, online updates and online content. Applying
the functional approach (Lifshitz et al. 2016) to the functions of Internet use for
older adults revealed that the factors serve different purposes in older users’ leisure
repertoires. Active online leisure contained activities that were relatively expressive
and/or closely related to entertainment, including posting to debate sites and blogs,
using hobbyist websites and playing online games. Online updates involved activi-
ties demanding considerable investment of time in social connectedness (using chat
programs and SNSs) as well as obtaining news and watching TV online. These activ-
ities share the quality of “being on top of things” by staying connected with friends,
family and current affairs. Online content consumption consisted of reading online

Table 9.2 Factors and factor loadings of online and offline media-based leisure activities

Factor
(Eigenvalue)
(alpha)

Activities included in the factor Factor
loading

Variance
explained by
factor

Active online
leisure (3.093)
(0.475)

Writing entries at forums, blogs, etc. (online) 0.776 17.2%

Using websites concerning hobbies (online) 0.748

Playing games (online) 0.537

Watching TV (offline) 0.498

Online updates
(1.693) (0.673)

Using chat programs (online) 0.799 9.4%

Getting news (online) 0.784

Watching TV (online) 0.649

Using social networking services (online) 0.563

Offline content
(1.524) (0.332)

Reading printed books (offline) 0.697 8.5%

Watching videos or DVDs (offline) 0.680

Reading newspapers (offline) 0.596

Listening to the radio (online) 0.550

Online content
(1.254) (0.201)

Reading newspapers (online) 0.695 7.0%

Downloading music, films etc. (online) 0.692

Offline radio
(1.086)

Listening to the radio (offline) 0.637 6.0%

Alternative
books (1.008)
(0.081)

Listening to audio books (offline) 0.703 5.6%

Reading books in electronic version (offline) 0.585

Note: N=814, Principal component extraction and Varimax rotation with Kaiser normalization.
Factors included based on eigenvalue of at least 1. Only loadings of at least .4 are presented. The
six factors explained 53,7% of variance. KMO=0,7
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newspapers or downloading music, films, podcasts, etc. Un-like the two previous
factors, this one entailed a more passive style of engagement.

Three offline activity factors were also indicated in the factor analysis, among
which offline content explained the highest percentage of variance. Traditional media
use, such as reading printed books and newspapers orwatching videos orDVDs,were
most dominant in this factor. Listening to offline radio was indicated as the second
factor of offline leisure activities, and the third was a factor labeled alternative books,
indicating reading/hearing books in new formats (e.g., ebooks, audiobooks)

Two of the six factors analyzed revealed a combination of offline and online
activities: Watching TV was included in the active online leisure factor and listening
to online radio in offline content. This finding may signify simultaneous involvement
of older Internet users in both online and offline leisure activities and suggest that their
online participation does not displace but rather complements their offline pastimes.
Alternatively, it may be explained by high TV and radio use rates in both online and
offline formats.

9.4.3 Clusters of Older Internet Users

The cluster analysis of the six factors of leisure activities produced anoptimal solution
of three clusters of older Internet users (see Table 9.3 for the standardized means of
each leisure factor and the average overall time spent on online and offline activities
in each cluster). The first cluster, Onliners, showed the highest involvement in online
activities, including active online leisure as well as online updates and consumption
of online content. Onliners were thus most active in all indicated online activity
factors. This cluster described a group of relatively frequent users of the Internet for
leisure, whose participation in offline activities was lower than the sample’s average.

The second cluster consisted of older Offliners. Unlike the Onliners, they are
highly involved in offline leisure factors, reporting an above (sample) average stan-
dardized score for offline content consumption and radio use. The third group—and
least active in most leisure activity factors and in spending time on online and offline
activities—was called Lighter Users. Alternative book reading/listening was the sole
factor for which there were no significant differences among the groups.

The three clusters were not equally distributed across the sample. Lighter Users
were by far themost prevalent group, accounting for 43.5% of participants. This does
not imply, however, that a majority of the sample reported low levels of engagement
in leisure activities as a whole, as even Lighter Users indicated that they used media
for an average of 6.17 h the day before the survey. It is possible, however, that the
role media (especially new media) use plays in their leisure is different and that they
tend to engage in activities not covered by this study. Onliners constituted the second
largest group in the sample, with 31.5% of participants, while Offliners—older adults
primarily pursuing traditional media-related leisure activities—accounted for 25%.
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Table 9.3 The three clusters of Internet users

Activities factor Internet user cluster

Onliners Offliners Lighter users

z-standardized means

1. Active online
leisure*

0.591a 0.085b −0.476c

2. Online updates* 0.629a 0.076b −0.499c

3. Offline content* −0.161b 1.293a −0.627c

4. Online content* 0.242a 0.070a −0.215b

5. Offline radio* −0.165b 1.105a −0.516c

6. Alternative books 0.070 −0.013 means (h) −0.043

Offline activities 6.966b 10.613a 3.975c

Online activities 6.795a 4.870b 2.199c

N 235 187 325

% 31.5 25.0 43.5

Note: Total N � 747, z-standardized means (total sample) for each factor, significant differences
(*p < 0.001) were tested using one-way ANOVA, (a) (b) (c) mark significant (p < 0.001) differences
between groups which were tested with Bonferroni Post Hoc tests. Offline and online activities
were calculated by summing the time spent on seven offline and 11 online activities (see Table 9.1)

9.4.4 Background Characteristics of Older Internet User
Clusters

Five background characteristics were significantly associated with the clusters of
older Internet users: Place of residence, work position, family status, sex and satis-
faction with health (Table 9.4). Onliners were characterized by being retired, unem-
ployed or in an unpaid position (66.7%), however, most were retired (59.4%), at the
time of the survey. They were alsomore likely to be single, divorced or widowed, live
in a town or small village and report significantly lower satisfaction with health than
members of the other two clusters. Although numerous studies display significant
gender differences regarding media use among older adults, indicating that men have
a greater tendency to use new technologies (Seifert and Schelling 2016), the Onliners
in this study were mostly women. This may be the result of a work-related effect,
as more females in the sample were not working (63.9% of women were retired,
un-employed or in unpaid positions vs. 53.3% of the men, p < 0.05).

The Offliners’ characteristics were similar of those of the sample as a whole and
were only salient in the percentage of group members living in big cities or their
suburbs. Lighter Users were characterized by a relatively high involvement in the
workforce; they were more likely to be married, male and reside in rural villages
than persons in the other clusters. They also reported the highest satisfaction with
health.
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Table 9.4 Background characteristics of Internet user clusters

Attribute Category Onliners Offliners Lighter
users

All

Place of residence Big city incl.
suburbs

56.8% 64.3% 60.4% 60.2%

Town or small city 32.1% 21.1% 22.0% 24.9%

Country village 11.1% 14.6% 17.6% 14.8%

Work position Full- or part-time
work

33.3% 42.8% 43.9% 40.4%

Retired,
unemployed or in
unpaid position

66.7% 57.2% 56.1% 59.7%

Family Status Single, divorced or
widowed

35.3% 28.3% 21.8% 27.7%

Married 64.7% 71.7% 78.2% 72.3%

Sex Female 56.6% 48.1% 44.6% 50.7%

Male 43.4% 51.9% 55.4% 49.3%

Health Mean 6.6 6.8 7.0 6.8

N�747,Chi-squared statisticswere significant (p<0.05) for all attribute category cross-tabulations.
Health was tested using one-way ANOVA and was approaching significance (p < 0.1)

Contrary to studies pointing to high associations among Internet use, education
and income (e.g., Choi and DiNitto 2013b), the present study found no significant
correlations between cluster type and income or level of formal education. Two
explanations may be advanced: First, the present study focused on differences among
older Internet users, not a comparison between users and non-users. While income
and education differences in older adults might affect older adults’ access to and
competence in Internet use, differences among users would not. Second, as the older
Internet users in this study participated in an online survey, the sample itself was
probably biased towards the more tech-savvy users and thus may be perceived as
selective regarding income and education.

9.4.5 Life Satisfaction Differences

Weconducted a one-wayANOVA to determine the connection between older Internet
users’ offline and online leisure involvement, analyzing differences in life satisfaction
among the various clusters. No significant differences were found among the three
groups despite their differential involvement in offline and online leisure activities.
Analysis of background characteristics in the three clusters, however, might point to a
balancing mechanism wherein high involvement in beneficial leisure activities could
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Table 9.5 Linear regression analysis of respondents’ background and online and offline activity
factors with life satisfaction

Variable Unstandardized
coefficient

Standard error Standardized
coefficient

B β

Constant 3.464 0.364

Active online leisure −0.018 0.023 −0.025

Online updates 0.045 0.022 0.069*

Offline content 0.082 0.028 0.148**

Online content −0.019 0.070 −0.009

Offline radio −0.078 0.039 −0.101*

Alternative books 0.264 0.171 0.048

Place of residencea

- Town or small city 0.178 0.123 0.046

- Country village 0.147 0.150 0.031

Work Status (Retired) 0.034 0.054 0.020

Family Status
(Married)

0.515 0.119 0.138***

Sex (Female) −0.205 0.108 −0.061

Health 0.461 0.025 0.565***

aReference: City or Suburbs. R2 � 0.370; N � 692; F � 33.277. *p < 0.05, **p < 0.01, ***p <
0.001

compensate for factors that affect SWB negatively, thereby engendering similar life
satisfaction levels across clusters.

To test these possible balancing effects, a multiple linear regression analysis was
conducted to simultaneously explore associations between involvement in offline
and online leisure activities, as well as participants’ background and life satisfaction
(Table 9.5). Three media-based leisure activity factors significantly associated
with SWB: Two (online updates, offline content) associated positively with life
satisfaction and one (offline radio) negatively. Of the three factors, offline content
showed the strongest correlation with life satisfaction. Two of the socioeconomic
background variables analyzed associated significantly and positively with subjec-
tive life satisfaction: Being married and reporting greater satisfaction with one’s
health. The latter variable was the most dominant factor in the regression model,
with an effect size larger than for family status and all leisure factors.

Overall, the analysis confirmed the suggested balancing effect, indicating that the
Onliners’ involvement in online updates compensates somewhat for their lack of a
partner and lower satisfaction with health. Furthermore, the negative effects of the
Offliners use of offline radio are balanced by the positive effect of their consumption
of offline content. Lighter Users’ low involvement in beneficial leisure activities, in
turn, is balanced by their spousal relationships and good health.
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9.5 Discussion

Although the study presented in this chapter was inevitably limited to reported par-
ticipation in media-based leisure activities in a specific cultural context, its findings
ably demonstrate the value of the three proposed pathways in achieving a deeper
understanding of the association between online leisure and SWB in later life, calling
for reconsideration of the contribution of technology use to older adults’ SWB.

The findings resulting from simultaneous exploration of various online leisure
activities show that while some types of online leisure activities significantly asso-
ciate with users’ wellbeing, other activity types do not. This finding is consistent with
Lifshitz et al.’s (2016) claim that not all online activities contribute to wellbeing in
later life. Moreover, the observation that online updates are the only online activity
factor associated positively with life satisfaction suggests that online activities that
help maintain social connectedness have a greater impact on older adults’ SWB than
expressive activities, entertainment and enrichment. This finding is congruent with
previous evidence of the beneficial effects of social involvement and essentiality in
later life (Gibson and Singleton 2012; Nimrod 2007), leading to the conclusion that
the impact of media-based leisure activities on SWB does not depend on medium
type (offline or online) but rather on the purpose they serve.

This conclusion is further supported by concurrent examination of online and
offline leisure activities: After controlling for background variables, only two activity
factors, online updates and offline content, associated positivelywith life satisfaction.
This observation confirms the well-established positive association between leisure
andwellbeing in later life (Dupuis andAlzheimer 2008; Gibson and Singleton 2012),
although three other factors did not associate with life satisfaction, indicating that not
all online and/or offline activity types are beneficial. One factor, offline radio, even
correlated negatively with life satisfaction. This might be explained by the specific
radio programming in Israel includes frequent news reports that can be disturbing.
Further exploration of this phenomenon is required, however, as other types of news
consumption examined in the current study did not reflect such negative correlation
with SWB.

The concurrent examination also demonstrates that offline and online leisure activ-
ities are not disparate segments of older adults’ media-based leisure repertoires but
are significantly correlated with one another. Furthermore, although the six activity
factors were generally divided between offline and online activities, some included
both types, demonstrating that users’ online activities are embedded and influenced
by their involvement in offline activity. These findings support research (Nimrod and
Adoni 2012) that conceptualizes online leisure as an extension of the offline variety,
challenging the traditional online-offline divide. Older adults now live in increasingly
mediated environments that are shaped by both offline and online content. Conse-
quently, their SWB is not determined by involvement in one specific activity or the
other, but rather by simultaneous involvement in several offline and online activities.

Differentiation among subsegments of older Internet users supports previous
arguments regarding the heterogeneity of the older population (Yang and Lee 2009)
and emphasizes the importance of older adults’ social circumstances for technology
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use in later life (Righi et al. 2017). Results point to three types of older Internet
users: Onliners who participate predominantly in online leisure activities, Offliners
who display greater involvement in offline activities and Lighter Users who are
less involved in media-related leisure activities but may engage in other leisure and
work-related pastimes. As these groups of users differ considerably in background
characteristics, including place of residence, work position, family status, sex and
health, the findings—like those of numerous studies on offline leisure (Gibson and
Singleton 2012)—suggest that seniors’ backgrounds significantly shape the extent
to which they are involved in online and offline leisure activities.

As demonstrated in previous research (Fernández-Ballesteros et al. 2001; Nim-
rod 2007), this study confirms that certain online and offline leisure activities may
balance the impact of various distressing conditions in later life, supporting Nimrod
and Shrira’s (2014) perception of leisure as a resource for resilience in old age. The
balancing mechanism is particularly noticeable among Onliners, whose marked
involvement in online activity appears to compensate for the negative effects of
lack of partner and poorer health. As both background variables may limit benefits
derived from various offline activities, the results also demonstrate how online leisure
may serve as a means for negotiating age-related constraints to offline leisure.

Overall, this study suggests that the association between Internet use and SWB
in later life depends on the functions the Internet serves for older users, its role in
their overall media and leisure repertoire and various background variables affecting
access to and competence in media use. As online leisure clearly correlates with
offline leisure routines and practices, it should be regarded as part of seniors’ leisure
repertoire—a behavioral construct that is shaped by an extensive variety of fac-
tors, including interpersonal characteristics (e.g., socio-demographic background,
personality), interpersonal circumstances (e.g., social networks, opportunities for
leisure activities in the community) and cultural contexts (Iso-Ahola 1980).

In conclusion, the present study offers a detailed analysis about the determinants
of online leisure and its association with wellbeing in later life. Parts of these findings
might be leading future studies on technology use of older adults, may it be in the con-
text of digitalmakingor technologies for ambient and assisted living. Future re-search
in these fields should take these factors into consideration when applying the three
pathways for better understanding of the roles online leisure plays in seniors’ SWB,
carefully examining the different functions, meanings, and potential benefit and harm
resulting from new technology use among differentiated groups of older adults.
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Chapter 10
Designing for the Informatics Lifecourse
and Ageing in Place

Noah Lenstra

10.1 Introduction

Since the 1980s, policy makers and researchers have framed “ageing in place” as a
reachable, positive goal (Vasunilashorn et al. 2012). The U.S. Centres for Disease
Control and Prevention (2017) define “ageing in place” as “the ability to live in one’s
own home and community safely, independently, and comfortably, regardless of age,
income, or ability level” (n.p.). Research on this topic tends to focus more on the first
part of this definition—living in “one’s own home”—than on the second—living in
“one’s own … community.” This chapter instead focuses on how community-based
technology support plays an important—if under-acknowledged—role in enabling
an individual to achieve the goal of ageing in one’s own place safely, independently,
and comfortably, for as long as one wishes to do so.

Over the last decade, a growing number of scholars have studied how to design
technological infrastructures for and with ageing adults. This scholarship has consid-
ered how diverse ageing experiences lead to diverse patterns of technology adoption
(Rogers andMitzner 2017). Concluding a study of how older adults experiment with
MaKey MaKey technologies, Rogers et al. (2014) write that “as we age, rather than
becoming a more homogeneous category to be designed for, we grow more diverse
rather than less, by virtue of our different life experiences” (p. 3921). An individual
does not arrive at the stage of life known as “older adulthood” as a blank tabula rasa.
Rather, one experiences older adulthood differently based on one’s different life expe-
riences. These different experiences in turn lead to different uses of technology. As a
result, great care must be taken when designing technology for and with older adults.

A second trend in recent HCI literature centres on how groups of older adults
interact with technologies within their communities. Righi et al. (2017) call this the
“community-turn” in HCI research focusing on older adults. They argue we need to
“rethink the subject of design. We should shift from designing ‘for older people’ to
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designing for ‘situated communities’ to which they belong and where technologies
are shaped and appropriated” (p. 16). From a methodological perspective, the
“community turn” involves the participation of researchers and de-signers working
“in a community over an extended period of time” (ibid.). This immersion is neces-
sary to understand how local norms shape technology appropriation in communities
that include older adults.

This chapter integrates and builds on these two strands of recent HCI research.
It does so by: (1) Examining how ageing members of a particular local community
appropriate technology; and (2) Examining how the technology practices of these
community members ageing in place evolve over time based on their diverse life
experiences. This study found that understanding these two topics could be aided
by a new concept developed through this research: the informatics lifecourse. This
concept refers to how a person learns technology throughout the stages of his or her
life as he or she ages in place (Lenstra 2016).

10.2 Background

10.2.1 Lifecourse Theories and ICTs

The lifecourse approach to the studyof ageing posits that human life proceeds through
a series of stages that are socially shaped and evolve over time (Cole 1992). As such,
what it means to be old, and thus the boundaries of older adulthood, changes from
historical moment to historical moment and from culture to culture. People become
old in society—society shapes how and when one perceives oneself, and is perceived
by others, to be old. As Settersten (2003) points out, scholars of the human lifecourse
seek to understand “the cartography of human lives, at understanding itsmaps” (p. 1).
Just as geographical maps visualize but do not convey every facet of the places they
represent, so too maps of the human lifecourse visualize but do not convey every
detail of the ageing experience, which, as Hooyman and Kiyak (2011) point out, is
“unique to each individual” (p. 7).

Employing this theoretical framework requires asking “how historical time, social
location, and culture affect the individual experience of each life stage” (Hutchison
2014, p. 11). In other words, the individual experience of moving through the stages
of life is shaped or conditioned by heterogeneous factors. This chapter examines
closely how ageing in a particular local community affects the lifecourse.

Scholars working in sociology have started to use the lifecourse approach to study
how literacy at one stage of life relates to digital literacy at subsequent stages (Silvast
2015; Silver 2014). Furthermore, Vines et al. (2015) and Wildevuur et al. (2013)
consider how transitions in life stages affect technology usage.Nonetheless, the focus
in past work has been on the individual, and not on the individual in the community.
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This chapter extends the lens outward to consider how individual experiences of
moving through the stages of life are affected by the situated communities—the
places—in which life is lived.

10.2.2 Designing Technology Support in Communities

The Pew Research Centre (Anderson and Perrin 2017) estimates that nearly 75%
of Americans aged 65 and older need help from another person to learn to use new
digital technologies. Past research demonstrates that technology support systems
found in trusted institutions, such as senior centres and public libraries, provide
crucial supplements to technology support older adults find within the more intimate
networks of family and friends (e.g. Gardner et al. 2012; Hardill 2014; McKee and
Blair 2006; Xie and Jaeger 2008). Summarizing findings from research conducted
with 750 older adults throughout England and Scotland, Hardill (2014) writes that for
older adults, “support from the community… organized formally by neighbourhood
and community groups is providing a vital resource supporting older people sustain
their use of digital technologies” (p. 280).

The available evidence suggests that for the foreseeable future ageing individuals
will continue to seek technology support within their local communities. Rogers and
Mitzner (2017) point out that older Americans frequently “choose to live near a reli-
gious or other social organization to maximize opportunities for social interactions”
(p. 134), and they are predicted to continue to do so into the future. In addition,
there is evidence that older adults seek technology support first within face-to-face
networks before seeking it online. Peek et al. (2016) found in the Netherlands
that older adults “tried out technology when they were visiting members of their
social network, and that this contributed to them starting to use it themselves”
(p. 233). These studies suggest that HCI researchers should consider how to design
technology support systems within local communities that include older adults.

The importance of designing technology support for ageing in place comes into
focus when one considers the risk of digital disengagement many older adults face.
Wildevuur et al. (2013) highlight how transitions in life stages, such as leaving the
workforce for retirement, are linked to disconnecting from digital technology.Wilde-
vuur et al. (2013) invite HCI scholars to look at this transition as an opportunity to
design systems thatwould better enable older adults tomaintain digital literacy across
such life stage transitions. Similarly, Rogers et al. (2014) find that “there is a concern
… that after retiring, people’s knowledge and use of technologies—especially new
ones—will decline (as they are no longer exposed to them at work or get training)”
(p. 3913). Theorizing on this phenomenon, Olphert and Damodaran (2013) call it
digital disengagement. Digital disengagement refers to periods of life in which there
is a partial or total cessation of learning and using technology, and it is especially
common among older adults, who lack access to technology support systems younger
individuals may find in schools or workplaces (Olphert and Damodaran 2013).
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Community informatics scholars analyse how technology support interactions
take place in specific geographical communities. In a study of technology support
system located in the Chicago Public Library, Williams (2012) found that having
supportive people in the library ready and willing to help with technology enhanced
the digital literacy of those in the surrounding geographical space. This research
suggests avenues by which HCI scholars can work with libraries, and other local
organizations, to design technology support systems in communities.

10.2.3 Designing Community-Based Technology
with Older Adults

In their review of the literature on why community-dwelling older adults use
technology, Peek et al. (2016) conclude that “in situ research within the specific
context of ageing in place is scarce” (p. 226). Some exceptions to this trend include
Sayago and Blat (2010) and Botero and Hyysalo (2013). Based on their experience
working to fill this gap, Righi et al. (2017) argue that HCI scholars should move
from “designing for older people to designing for the community/communities they
belong to” (p. 25). Designing for communities that include older adults requires
attending closely to how older adulthood is actually lived and experienced. Righi
et al. (2017) find these experiences extend beyond the family to include “civic
contexts, such as neighbourhood and local community groups” (p. 24).

In the United States, two structures that shape how ageing in place is experienced
are race and social class. These structures are under-studied in the HCI literature.
Rogers and Mitzner (2017) find that research has not adequately “investigate[d] in
depth the effect of other SES related variables … on technology adoption,” and
that “little research has investigated the degree to which ethnicity and culture will
influence technology use and acceptance” (p. 134) among older adults. To grapple
with these different structures, Righi et al. (2017) call for an intersectional approach to
designing technology for and with older adults. This intersectional approach frames
older adults as “ordinary members of (multiple) communities” (p. 16), which are
shaped by, among other things, class, race, gender, age, physical location, and a host
of other structures and contexts.

Past research suggests that designing technological systems for and with older
adults requires grappling with the fact that older adulthood is a complex stage of
life shaped by multiple contexts. Furthermore, past work suggests that this designing
work should include the design of technology support systems that could support
ageing individuals across transitions in life stages, so as to prevent episodes of digital
disengagement.
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10.3 Methods

To analyse how experiences of ageing in place affect howolder adults use technology,
the researcher utilized a case study approach to ethnography (Burawoy 1998). This
approach was adopted to deeply understand how pre-existing technology support
systems embedded in a specific geographical space operate in the communities of
ageing individuals that live in that space. Since Suchman’s (1987) canonical work on
situated action, scholars have found that in-depth andup-close analyses of howpeople
actually use technology in naturalistic social settings (that is, in settings not created by
researchers) reveal indispensable information about how technology is incorporated
into work and life in ways not achievable via other methods (Blomberg and Karasti
2013; Lenstra and Baker 2017). Following Dourish (2001), the researcher strived
to go “where the action is” rather than create an artificial grouping of older adults
to study. Such an approach has benefits and limitations, as does any approach. The
results are obviously not generalizable to a large population. Instead, this approach
seeks to generate methods and concepts that other researchers and designers could
productively use to engage in designwork in their own communities (Burawoy 1998).

During a one-year period (September 2014–August 2015), the researcher studied
technology support systems utilized by older adults in three senior centres and three
public libraries in a medium-sized urban area in the Midwestern United States. The
specific methods used were participant observation (i.e. ethnographic fieldwork) in
technology support sessions with older adults. The 209 older adults that participated
in this study were individuals who in the course of their daily lives regularly engage
in these spaces (Figs. 10.1 and 10.2). No recruitment or sampling took place.
Instead, the researcher relied on the fact that these spaces—public libraries and
senior centres—were already integral parts of these older adults’ communities. In
addition, to learn more about these technology support systems, and about the older
adults who use them, the researcher conducted semi-structured interviews with 54
older adults who participated in fieldwork. The particular processes involved in
data analysis included coding, reducing and sorting the data, and then using both
induction (i.e. Charmaz 2012) and theoretically informed deduction (i.e. Burawoy
1998) to understand what this data had to say about how older adults use and learn
to use digital technology as they age in place (for more information on methods,
consult Lenstra 2016 and Lenstra 2017).

For most of the study, the researcher occupied the role of the participant observer.
At its conclusion, however, the study’s methods shifted to ethnography for design
(Crabtree et al. 2000). In June 2016, representatives of the three public libraries and
three senior centres, as well as older adults who participated in the study, gathered
together to discuss findings and to engage in collaborative design exercises focused
on designing more robust technology support systems (Fig. 10.1). These discussions
led to increased collaboration across the six institutions (Lenstra 2016).
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Fig. 10.1 Images from fieldwork. Top image—Participants gather together to discuss results and
to engage in collaborative design of technology support systems. Bottom images—Typical technol-
ogy support sessions at institutions studied. Volunteers from a local university work with regular
participants in these spaces to learn to do things with their personal digital devices

Fig. 10.2 Ages and ethnicities from convenience sample of study participants, n � 135
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10.3.1 Limitations

The methods used in this study were chosen to document and to analyse the
complex and diverse experiences of older adults learning technology within their
communities as they age in place. The position of the researcher within these
institutions impacted what data could be gathered. To gain entry into the institutions,
the researcher joined and helped technology support services that started between
1997 and 2014, depending on the institution. The older adults who participated in
this study thus perceived the researcher to be a service provider. As such, some
of the older adults that participated may have adapted their actions because they
sought services. It is possible that if the researcher occupied a different role within
these institutions (such as a seeker of services, or a neutral third party), different
data would have been collected. These limitations were in part circumvented by
supplementing ethnographic fieldwork with interviews, in which participants were
invited to reflect on their technology learning practices. Data reported by participants
are also susceptible to recall bias, since interviewees were asked to recount events
that in some cases occurred nearly 50 years in the past.

Furthermore, this study focused narrowly on a small subsection of older adults
living in a particular geographical space. More research is needed to understand how
the experiences of these particular older adults compare to experiences of other older
adults, including those who do not participate in public libraries and senior centres.
It is also important to note that these findings are affected by the beliefs, values, and
assumptions of the researcher. Situationally is a core part of ethnography: It is an
inescapable part of this type of qualitative research (Blomberg and Karasti 2013).
However, congruent with the exploratory nature of this study, these limitations do
not detract from its overall conceptual contributions.

10.4 Findings

Thefindings from this studyorient around the concept of the informatics lifecourse, or
how a person learns technology throughout the stages of life as they age in place. This
concept was developed to encapsulate the experiences documented during fieldwork
and interviews (Lenstra 2016). Key dimensions of the informatics lifecourse include:
(a) how experiences of ageing in particular subcommunities affect technology help
seeking patterns, (b) how technology support affects technology usage, and (c) how
ageism and the transition from work to retirement affects technology usage. The
chapter concludes with a discussion of the implications of this empirically derived
concept for future HCI design and research with older adults.
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10.4.1 How Ageing in Place Affects Technology Help
Seeking Patterns

The one geographical space where this study took place hosted multiple sub-
communities of older adults ageing in place. Racial boundaries formed in the past—a
product of American racism—were discovered to be one of the primary determi-
nants of community boundaries. These boundaries, in turn, shaped where and how
technology support was sought among older adults ageing in this particular space.

The older adults who participated in this study turned to particular spaces for help
with technology because those spaces were already perceived to be embedded within
their local communities. This perception formed over lifetimes lived in this particular
space. Among those who participated in interviews (n� 54), 67% reported living for
more than 30 years in the local urban area. Among those, half had lived their entire
lives in the regional area, and over a quarter had lived their entire lives in the urban
area (28%). This is a group of older adults deeply rooted in this local space.

Public libraries and senior centres are institutions rooted in this space, and in
the communities of these older adults. Older adults reported going to these public
libraries throughout their lives. Many also reported lifelong connections to senior
centres formed through networks of family and friends: Older members of their
families had been active in the senior centres, so when they themselves grew old
they saw membership in the local senior centre as a natural next step.

Even those older adults who had not lived extensive periods of time in the local
area drew on positive associations with public libraries and senior centres as they
turned to them for support with technology learning. An older couple new to the area
turned to a library for help with technology because of a generally positive attitude
toward public libraries. Similarly, some members of the senior centres were new to
the area. They joined because they had participated in a senior centre in their former
community and were looking for a similar environment in their new home.

Distinct subcommunities of older adults living in this one geographical space led
to different patterns of participation in technology support. This discovery was made
by tracking patterns of participation among the 209 individuals who participated in
this study. One of the senior centres, and one of the public libraries, had participants
who were over 90% African American, while none of the other four sites had more
than 50% African American participation rates. The disproportionate participation
of African Americans in two sites reveals the existence of an African American
subcommunity that shapes how ageing African Americans living in this city use
technology and access technology support over time.Older adults bring social divides
formed in the past with them as they age in place, and they participate in socially
stratified places based in part on the structures of race. Attending to these subtleties
is part of studying diverse experiences of ageing in place.
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10.4.2 How Technology Support Affects Technology Usage

Technology learning in old age builds upon past technology learning practices. This
idea can be productively explored through the story of one woman’s experiences
learning technology in her senior centre, and in her community, over time. Hester (a
pseudonym) is an 89-year-old African American who has lived her entire life in the
local community. Hester started using digital technology in the 1960s, when she was
employed as a stenographer in a courthouse. There she used a mainframe computer
to input data on court cases. She received computer training from faculty at a local
university.

In the 1980s, and in particular when she retired in 1986, Hester struggled to
maintain her digital literacy skills. She said that in the 1960s she: “Learned how to
wire a mother board!…. But I lost track of [computers] when they switched from
mainframes to PCs. I quit using all of that when I retired.” During the stage of her
life in which she was working full-time, Hester relied on her employers to provide
her with the training she needed to practice digital literacy. After Hester retired, she
lost that technology support. As a result, Hester stopped using technology for more
than a decade. This break in her digital practices relates to a break in her access to
support services.

Hester started using technology again in the late 1990s, when she decided to
purchase a digital camera so that she could take pictures at her granddaughter’s
wedding. She purchased the camera because a family member told her that she could
take more pictures with the digital camera than she could on a conventional roll of
film. She did not, however, find the support she felt she needed in order to learn how
to use her digital camera within her family. Hester said that: “I got it [the digital
camera] just to take pictures and I wanted to take pictures of my granddaughter’s
wedding. But I could not figure out how to use it [laughs]: What to do with the
pictures after I took them!”

To address this learning need, Hester decided to seek support from her senior
centre. Hester joined a senior centre shortly after she retired because the senior
centre was rooted in her local community. Many of Hester’s now retired friends
participated in the senior centre. Furthermore, her mother was a leader in the senior
centre in the 1970s. This space, which already had played an important role in her
life, began to also play a role in her digital learning practices:

“I got some help from some university students [who volunteered in a computer
class] here at the senior centre. I figured out I better buy a computer so I had some
place to put my pictures. [Laughs] I just didn’t realize you needed a computer if
you used a digital camera. [Laughs] They never tell you what all you need, and it
seems like you always need something else. So, anyhow, I bought a desktop, with XP,
in 2000, 2001, something like that. I can’t remember exactly when. I still have that
computer. It is at home. I still use it. But it is getting old.”

Although Hester found some support in her senior centre, it was not enough to
enable her to do everything she wanted to do with technology. The volunteers Hester
turned to for support were not always present at the senior centre, and as a result
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Hester could not always find the support she wanted. After Hester started using her
desktop computer (and later her laptop) to manage her digital photographs, she did
not continue to learn how to do more things use these devices, despite desiring to
do so. I asked Hester to ‘tell me about what you have been doing with technology
since’ learning how to transfer the photos from her digital camera to her computer.
She responded:

“Not much. I was using my desktop a little bit, now and then, but less and less
as time went on. The university students stopped coming to the senior centre, I can’t
remember when, but sometime. And then without them here to ask questions, I guess
I just used the computer less and less. Oh, I got on it from time to time. And I take
pictures now and then with my digital camera…. It always changes.”

Nevertheless, Hester is not a passive user of technology support services created
for her. When computer classes were discontinued at the senior centre because of a
lack of volunteers to staff them,Hester (and others at the senior centre) requested over
and over again that someone help them with technology. This persistence prompted
the staff of the senior centre to actively seekmore volunteers for its computer classes.

Hester’s story reveals multiple dimensions of the informatics lifecourse. As an
individual ages, he or she draws upon available resources in his or her community to
continue to use new technologies as they emerge over time. These resources include
family, friends, and institutions like senior centres. These resources are not static,
but are actively shaped by the agency of older adults. Hester’s need for technology
support, and her articulation of that need in her community, led to the development
and continuance of technology support services in her senior centre.

10.4.3 How Transitions to Retirement and Ageism Affect
Technology Usage

Hester’s story reveals how technology learning does not always proceed uninter-
rupted. Some older adults experience periods of digital disengagement that make
it difficult for them to appropriate new technology later in life. Fully 48% of the
interviewees stated they had stopped using technology for some period of their
lives. The factors causing digital disengagement are many, with two major ones
discovered during this study being (a) the transition into retirement and (b) ageism.

Digital disengagement is less a product of the declining minds and bodies of older
adults and more a product of our society. When they retired, many older adults had
never used technology outside of a workplace, and as a result, leaving the workplace
meant leaving technology. Sixty-two percent of those who disengaged from technol-
ogy gave retirement as the primary reason they ceased technology usage for a while.
When asked why he stopped using technology, a 73-year-old man stated that after
retirement, he “didn’t want to be bothered with the computer anymore. I didn’t want
to be attached. I had been attached for 20 years. It was enough.”
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Althoughnot a reason explicitly offered byolder adults to explain periods of digital
disengagement in their lives, there is evidence that societal ageism contributed to
disruptions in their digital learning. The belief that older adults are inherently behind
with technology led some to stop learning technology, which in turn led to digital
disengagement. Two regulars at one of the senior centres maintained a running joke
in which they laughed about how ridiculous it would be for them to help each other
with technology. Their joke, a variant of the “blind leading the blind,” centres on the
assumption that older adults do not, and never can be, good enough with technology
to help each other. Nonetheless, both men are in fact quite proficient with a number
of programs and procedures on their laptops and smartphones. The two could have
shared their skills with each other, and with others, but the ageist idea that they would
forever be backwards in their technology skills because of their age stood in the way.

One of the consequences of this ageist beliefwas thatmanyolder adults interpreted
breakdowns that arise when they are using technology as emanating out of their
supposedly declining minds. One of the challenges older adults face while learning
technology is that when they see others doing something with technology they say
that it “seems like magic,” as one woman stated. Another woman remarked on “how
easy it was to do something after you figure it out, but before you know how to do it,
it is terrifying.” Family members add to these feelings by making technology seem
mystifying and out of reach, and by acting in ways that shame older adults for their
lack of understanding about contemporary digital technologies. When asked about
people in his life who help him with technology, an older man in his late 70s stated
that:

“Sometimes I got my daughter or one of my grandkids who know what I’m doing
… like my little granddaughter who is about 6 years old …. She said “Y’all don’t
know that? I know that!” And she’s only 5 or 6 years old! So these younger kids
know a whole lot of this stuff and what these apps mean. We don’t.”

The man said that he does not spend much time learning technology in retirement
because he feels it is a losing venture. He said he feels like he will always be behind,
so he would rather use his retirement for other purposes.

On the other hand, other older adults demonstrated that they had found ways to
weave digital technology into the rhythm of their daily lives in retirement. For some,
the transition to retirement leads to digital disengagement. For others, retirement
leads to new forms of engaging with and learning technology. Daily life of most
retirees is shaped by the experience of not having formal commitments associated
with work, raising families, or attending school. As a result, for some older adults
digital learning practices unfold over years, since there was not a perceived external
demand (such as one would find in a workplace) compelling a more rushed approach
to learning. Cynthia had been working intermittently since 2012 to create video slide
shows of her international travels to places like Senegal and South Africa. She knows
thatmany of her friends in the Tubman Senior Centre cannot afford such international
travel, so she started the project to share her travels with others in the community.
She started the project with a staff member at the Tubman Senior Centre and has
since been working with volunteers to create the videos in Windows Movie Maker
on her laptop. After an intensive period of weekly support for two months in which
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she needed assistance getting started on the project, she now comes to the senior
centre irregularly when she encounters a hurdle in her work. She said she works on
the project whenever she has free time: “sometimes I will spend all afternoon on it
[laughs]. Other times, I may not touch it for a month. But I get into trouble then
[laughs]. Oh, it takes a while to get back into it after taking that much time off. I
try not to, but sometimes I get so busy. But I know I will always come back to it.”
She completed DVDs for her trips to South Africa and Senegal in spring 2015 and
donated the DVDs to the senior centre. She is now working on a DVD of her trip to
New Zealand.

This story reveals two important things about the informatics lifecourse. First,
the pacing of life in retirement leads older adults to extend digital projects over
an extended, self-directed period of time. Second, retired individuals have rich,
multifaceted lives. Although densely woven into her local community, Cynthia also
values opportunities to travel and to explore new areas of the nation and world, which
she was unable to do earlier in life. Cynthia’s story illustrates, some older adults then
share their travels in their communities, enabling others to vicariously participate in
their explorations. Indeed, the point of learning to make videos was to share her trav-
els within her local community, enabling thosewho had less financial resources to see
what she had seen. These mobile older adults are not, however, any less connected to
their local communities as a result of their mobility. Individuals like Cynthia show
how new technology enables some older adults to share their travels with others in
their local communities, bringing the world back to others ageing in place.

10.5 Conclusions and Implications for Design

By building upon ethnographic fieldwork conducted over a one-year period with
older adults in senior centres and public libraries, this chapter puts forward the
concept of informatics lifecourse. This concept refers to how a person learns tech-
nology throughout the stages of his or her life as he or she ages in place. The chapter
presents key dimensions of this concept, as it emerged through a qualitative analysis
of ethnographic field-data: experiences ageing in particular sub-communities,
technology support, ageism, and the transition from work to retirement.

The concept of the informatics lifecourse can be put into practice in future HCI
research and practice by:

(1) Forming multi-disciplinary partnerships with community organizations like
libraries, and the scholars who study these institutions, to design culturally
responsive, locally-based technology support systems. These partnerships could
involve HCI researchers working with, for instance, scholars and practitioners
in the fields of Library and Information Science, Urban Planning, Community
Informatics, and Gerontology, to design systems that enable older adults to use
technology with fluency as they age in place.
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(2) Contributing to scholarship and policies that attempt to correct ageist stereo-
types with empirical facts about how older adults use technology as they age in
place (e.g. McKee and Blair 2006). Deeply ingrained ageist assumptions about
who uses technology leads some older adults to stop using technology when
they retire, out of a belief that technology is inherently the domain of younger
individuals. The video produced by Rogers et al. (2014) of older adults experi-
menting with Makey Makey technologies represents the type of public artefact
HCI scholars could produce more of in order to positively contribute to public
discourse about ageing and technology.

(3) Focusing more attention on the community dimensions of aging in place.
Experiences moving through the stages of life (e.g. from work to retirement)
take place in particular places. Based on this fact, the field of HCI could better
attend to those facets of aging in place not bound to one’s domicile, community
dimensions such as the availability and effectiveness of community-based
technology support that was the subject of this study.

Although this study was limited to one geographical place, and to a small number
of institutions and ageing individuals within it, it revealed important dimensions of
the experiences of diverse older adults learning and using technology as they age in
place. The concept of the informatics lifecourse adds to the toolkit HCI researchers
and designers can use to support technology usage in ageing communities.
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Chapter 11
Older Adults as Internet Content
Producers: Motivations for Blogging
in Later Life

Montserrat Celdrán, Rodrigo Serrat and Feliciano Villar

11.1 Introduction

Many previous studies have examined how older adults use and benefit from the
information and communication technologies (ICTs) (Selwyn et al. 2003; Wagner
et al. 2010). Research has underlined the barriers that older adults may face in under-
standing and using ICTs. Accordingly, there is an increasing body of literature on
how to design older adult-friendly ICT interfaces and promote their use through
learning activities (Kuo et al. 2013; Robinson et al. 2009).

However, this barrier-centered approach is limited in at least two ways. Firstly, it
could lead to viewing older adults as exclusively passive ICT users, overlooking the
ways in which older adults use ICTs to enrich themselves and their communities.
Secondly, it omits other factors that could also influence the adoption of ICTs, such
as motivations. In this chapter, we will adopt a proactive participation approach
regarding older adult interaction with ICTs by exploring the specific motivations
that lead them to start and maintain a blog.

11.2 Body of the Chapter

Human-computer interaction (HCI) research has predominantly focused on com-
pensating the negative consequences of aging (particularly cognitive ones) in order
to help older adults embrace new technologies (Chu and Chu 2010; Gutman et al.
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2017). However, this approach has been criticized for perpetuating the perception
of older adults as passive recipients, reinforcing the traditional narrative of aging
that emphasizes decline and vulnerability (for example, Righi et al. 2017). From this
perspective, older adults’ relationship with ICTs has been viewed as intrinsically
problematic.

Older adults themselves are challenging this negative conceptualization of
their relationship with ICTs. The current generation of older adults has a better
educational and occupational level than previous cohorts, and therefore they are
more likely to have had previous experiences with ICTs in their careers (Hong et al.
2017; Pew Research Center 2017). For instance, the percentage of people in Spain
aged 55–64 years old with a tertiary education has grown from 15.9% in 2007 to
23.2% in 2016 (Eurostat 2017). There is also evidence of a growing interest among
older people in using computers or the Internet (Pew Research Center 2017). For
example, the percentage of Spanish older adults using a computer has increased
from 7.5% in 2006 to 36.4% in 2017 (INE 2018). Rates are even higher for Internet
use, rising from 5.1% in 2006 to 43.7% in 2017 (INE 2018).

Far frombeing a homogenous group in terms of their relationshipwith technology,
the increasing number of older adults adopting ICTs in their daily lives has generated
a variety of different user profiles, as illustrated by research specifically focusing
on Internet use. Van Boekel et al. (2017) identified four different kinds of user:
“minimizers” (those making low use of the Internet); “maximizers” (those using
the Internet for a wide range of activities); “practical users” (those who search for
information or use online banking), and “social users” (users of social media and
web-based games).

However, van Boekel’s profiles do not include a fifth type of user: older adults as
producers, rather thanmere consumers, of content. In fact, proactive users, those who
use the Internet to create something new or disseminate their ideas through writing
or videos, have rarely been studied (for an exception to this trend, see Ferreira et al.
2017). Writing a blog may be a paradigmatic example of this kind of productive role
mediated by ICTs. Blogs generally consist of a series of posts or entries that appear
in reverse chronological order, in which a person or group presents their writing,
opinions, photographs, or videos, usually on one particular topic (Boulos et al. 2006).

11.2.1 Adoption of Blogging

Regardless of a person’s age, creating a blog is not a frequent activity. For instance,
the average percentage of active bloggers in the EU is only 6%, being highest in
Denmark (10%) and Hungary (9%) (Eurostat 2017). Spanish data indicate an even
lower participation rate, whether for the general population (6.9%) or among people
aged 65–74 years old (1.5%) (INE 2015). In the same vein, research literature is
scarce compared with other recent Internet activities, such as social media or instant
messaging.

Previous research on blogging has analyzed either the content of blogs or the
benefits that bloggers obtain from carrying out this activity. Regarding the first line
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of inquiry, Schler et al. (2005) found that sex and age influenced both the writing
style and content of blogs, while Miller and Pole (2010) found that writing a health
blog was associated with a range of socio-demographic characteristics, such as being
female, employed in the health field, and highly educated. As regards the benefits of
blogging, it has been found that this has a positive impact on a range of psychological
and social aspects, such as self-esteem, emotional regulation, and social support
(Baker and Moore 2011; Oostveen 2011; Chung and Kim 2008).

However, other issues, such as the motivations that prompt people to start and
maintain a blog, have beenmuch less studied. Thosemotivations could be particularly
interesting given the higher level of resources and personal effort needed to undertake
this activity in comparison with the adoption of other, more frequently researched
ICTs. Blogging demands more resources than other productive activities such as
writing on Twitter or Facebook, including the time, creativity, and writing skills
required to produce each post, prior ICT skills in order to create a blog, and the
self-confidence to expose oneself by expressing ideas, values, or feelings on a blog.

The few studies that have addressed blogging motivations have found that these
can be classified as either self-focused or other-focused. The first type of motivation
includes aspects such as using blogging to fulfill personal needs (e.g., contact and
communication with family and friends), achieving ego-enhancingmotivations (e.g.,
exhibitionism or the need to be seen and recognized by others), organizing thoughts
and personal ideas, or fulfilling creative needs (e.g., sharing literary writing, paint-
ings, or pictures) (Fullwood et al. 2015; Hollenbaugh 2011; Nardi et al. 2004).

Regarding other-focused motivations, it has been found that the idea of helping
others or informing others on a specific topic or issue can spur people to write a blog.
Hsu and Chuan-Chuan (2008) stressed that altruistic motivations such as sharing
one’s knowledge were positively related to attitudes toward blogging. In the same
vein, Ekdale et al. (2010) found that other-focusedmotivations increased over time in
political bloggers. Other-focused motivations could be an expression of generativity,
defined by Erikson as “a concern for establishing and guiding the next generation”
(Erikson 1963, p. 267). Although generativity has been mainly a characteristic of
middle-aged adults, generative concerns and behaviors may still be present in older
age (Villar 2012). Blogging could serve as amedium to fulfill these generative desires
if posts are used to create or maintain bonds or to exert a positive impact on upcoming
generations, especially young adults (Villar and Serrat 2014).

Either self-focused or other-focused motivations to start a blog could have a
similar root that is, facing personal life transitions. So, personal life transitions
may trigger blogging adoption as a way to facilitate (and share) reflections on
certain vital circumstances and their consequences. Previous literature has studied
examples of normative transitions, such as motherhood (Arias 2017) or adolescence
(Boniel-Nissim and Barak 2013), and non-normative events, such as the death of a
child (DeGroot and Carmack 2013) or overcoming a cancer (Donovan et al. 2017).
Similarly, aging-related events such as retirement, widowhood or grandparenthood
could also be turning points acting as an initial motivation to start writing a blog.
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11.2.2 Older Adults as Bloggers

Of the range of variables that have been explored to understand ICT adoption,
age has traditionally been the focus of studies on other ICTs such as smartphones
(e.g., McGaughey et al. 2013) or social media such as Facebook (Braun 2013).
Unfortunately, there are few studies on older adults as bloggers and even fewer that
analyze their motivations.

Previous research on older bloggers has addressed either the benefits of writing a
blog or the barriers to starting this activity. Regarding the first type of study, Brewer
and Piper (2016) found that older adults seemed to benefit from blogging as a form of
self-expression that fosters a sense of identity and provides a powerful form of social
connection. Regarding the second type of study, Sayago et al. (2011) found that older
adult non-bloggers did not seem to reject the idea of starting a blog, but appeared to be
more interested in using computers as a way to communicate with family or friends
rather than as a means to create something new of their own (Sayago et al. 2011). In
addition, they expressed doubts regarding their capacity to create interesting content
for a personal blog (Xie et al. 2012), and were also concerned about issues of privacy
and security (Sayago et al. 2011).

To the best of our knowledge, no previous studies on motivations for starting a
blog have focused solely on older adults, and few have compared their motivations
with those of younger bloggers (Fullwood et al. 2015; Hollenbaugh 2011; Nardi
et al. 2004). Hollenbaugh (2011) found that older participants usually maintained
a blog in order to help and inform others, whereas younger adults generally viewed
blogging as a pastime, while Fullwood et al. (2015) found that older participants
were more motivated to maintain their blog as a way to fulfill their creativity
needs. However, Hollenbaugh’s measure of blogging motives was based on a
previous study on undergraduate students and Fullwood’s Blogging Motivations
Questionnaire was based on previous blog literature that did not specifically address
older adult bloggers, raising the question of whether older adults might have specific
motivations that are different to those of younger cohorts and have not been explicitly
stated in previous literature. Therefore, the aim of this study was to explore the
motivations that lead older adults to write a blog.

11.3 Method

11.3.1 Participants

Sixteen Spanish older adults were interviewed. Study participants were required to
be at least 60 years old and have an active blog at the time of the study (defined as
having published a post at latest three months before the study). Table 11.1 presents
descriptive characteristics of the sample. Blog topics were highly diverse, including
politics, sports, traveling, and others.
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Table 11.1 Description of
the sample

No. Sex Age Marital status Educational
level

1 Male 63 Married University
degree

2 Male 66 Married –

3 Female 65 Married University
degree

4 Female 69 Widowed University
degree

5 Female 67 Married University
degree

6 Male 67 Married University
degree

7 Male 75 Married University
degree

8 Male 77 Married Secondary

9 Female 65 Married Primary

10 Male 69 Divorced University
degree

11 Male 67 Divorced University
degree

12 Male 68 Married University
degree

13 Male 74 Married University
degree

14 Male 65 Married University
degree

15 Male 65 Married –

16 Male 83 Widowed University
degree

Participantswere recruited using apurposive-snowball approach and aweb search,
and recruitment concluded when a variety of different thematic blogs had been
selected and when new interview data reached saturation (Fusch and Ness 2015).

11.3.2 Data Collection

A semi-structured interviewwas designed to explore the process of blog creation and
maintenance. To this end, questions were divided into three specific moments: (a)
antecedents (how the blog started), (b) present moment, and (c) future perspectives.
In this study, we analyzed participants’ responses to the first set of questions.
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Specifically, the present analysis focuses on an open question regarding how
participants had started their blogs and their motivations.

11.3.3 Data Analysis

Verbatim transcripts of the responseswere analyzed thematically to identify common
features in the participants’ answers (Vaismorari et al. 2013). Atlas.ti software was
used to carry out these analyses. Thematic analysis is ideally suited to capture and
organize descriptions of people’s experiences (Gubrium and Sankar 1994). The data
were carefully scrutinized in different phases. First, verbatim transcriptionswere read
by two researchers (authors 1 and 2) in order to begin isolating the units of meaning
generated by the question on older adults’ motivations to start a blog. Second, these
units of meaning were condensed into categories using inductive thematic analysis,
“a process of coding the data without trying to fit it into a preexisting coding frame,
or the researcher’s analytic preconceptions” (Braun and Clarke 2006, p. 83). The
researchers compared their ideas in this second phase and reached a consensus when
differences were found.

Finally, peer debriefing was performed, in which a third researcher (author 3)
reviewed themes and subthemes and challenged the previous researchers’ interpreta-
tions of the data (Creswell andMiller 2000). As part of this reflection on the data, reg-
ular group meetings were held to discuss issues related to the study (Meyrick 2006).

Each interviewee was given a code (e.g., blogger_14), which appears after each
extract cited in the chapter. The code included a random number that was assigned
to each transcription.

11.4 Results

Two main categories were identified in the thematic analysis: self-focused motiva-
tions and external motivations to start a blog. The former could be described as those
motivations that fulfill a self-need, such as a desire to write and express ideas or an
attempt to cope with a life transition, whereas the latter was related to the role of a
third person (usually a relative) in encouraging participants to start a blog.

11.4.1 Blogging as Self-expression

Ten bloggers talked about their inner need to start a blog, which resembled the self-
focused expressionmotivation described in the introduction. Six of them reported that
love of writing was their main motivation to start a blog. Writing a blog seems to be a
continuationof a previousmeaningful activity.As canbe seen in the following extract,
blogging can be used to convert a participant’s previous activity (e.g., notebooks,
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diaries) into a technological format, and can also provide the opportunity to reach a
larger audience:

“I liked reading books and discussing them in a book club, and I started to write
an opinion essay on each book after every session that I would send via email to
the book club members. Then I heard about blogs and I thought I could reach more
people if I started a blog with my book essays, and that it is how I started my blog”.
[blogger_14]

Writing a blog endowed participants with at least two new advantages. Espe-
cially for those used to writing in notebooks or emailing their texts to friends or
acquaintances, being a blogger enabled them to reach more people.

“At the time, I thought that blogging opened new opportunities to communicate with
everyone, that a variety of people and members of the public were beginning to
use these new technologies. […] In a way, my blog served as a loudspeaker for my
political activity”. [blogger_1]

Participantswere surprisedby the opportunities to connectwith peopleworldwide,
something they had not expected when they started their blogs.

“One advantage of blogging is that it connects you worldwide… It really surprised
me that only few days after I had started my blog, I saw that someone from Mexico
had reached my blog!” [blogger_2]

The second advantage came from the freedom they felt that writing their own
blogs gave them. That was particularly important for those participants who during
their professional career had had direct or indirect contact with the media, working
on a newspaper or collaborating sporadically on a magazine.

“I have collaborated with different media for many years, but there’s a kind of
self -censorship in operation, everything has to be expressed in a politically correct
manner, whereas on a blog you can express yourself with much more freedom”.
[blogger_11]

Thus, blogging enabled participants to exert total control over each post produced,
guaranteeing that their voice and ideas were conveyed as the author wished.

“The great advantage of a blog is that you write and publish everything yourself, what
you really feel you want to write, and no-one is going to change it”. [blogger_13]

Blogging could serve on those occasions as a means to compensate previous
experiences of writing that were not satisfactory for the participants. On these
occasions, their blog could help them fulfill a failed vocation as a writer, journalist,
political activist, or chef.

“My blog started in response to this curiosity about journalism that one has”.
[blogger_8]

“I studied sociology but I haven’t worked much in this field, so… as I’ve always been
interested in politics and I also like writing… having a blog enabled me to do both,
that’s all there is to it”. [blogger_6]
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A second theme of self-motivation to start a blog concerned personal life transi-
tions. Participants expressed their need to start writing their thoughts and concerns in
order to cope with a difficult situation. These life transitions included work-related
changes, usually around retirement time. Some felt the need to start a blog when they
were facing the last years of their working life in order to clarify their ideas and cope
better with retirement, as illustrated by the following extract:

“I was facing my last year of teaching and it was hard, caught between the simul-
taneous desire to stop and to continue working. So I started another blog where I
poured out all my feelings and contradictions… I also told stories about being a
teacher… The blog was a kind of therapy for me. And then other teachers started to
read it, which was really nice, and there were even moments when they cheered me
up”. [blogger_3]

Others started their blogs soon after retirement, as a way to put their ideas in order.

“When I was preparing for my retirement, I mean, for my retirement party, I made an
effort to prepare an enjoyable event that would be unforgettable for those who went,
and when I saw that people found the event interesting, I decided to write about it,
to capture it in writing”. [blogger_2]

Retirement gave participants more free time, and blogging was seen as a good
way to keep active and participate in different and meaningful activities.

“Let me tell you something: Retired people have time, a lot of time, and you have to
get involved in different activities, and blogging was a good activity to start with!”
[blogger_8]

This kind of participation seems to provide a good excuse to show interest in
current problems and issues that occur and might be important for a participant’s
topic. This may be particularly important during retirement, as people may lose
social contact or slowly lose interest in what is going on in their communities or in
a particular issue.

“For people my age, writing a blog forces you to make an effort to keep up-to-date
with ideas and events”. [blogger_15]

For others, bloggingwas related to health and family changes, and a blog appeared
to be a way to moderate the psychosocial adversities that accompanied an episode
of illness.

“I retired at 61. I thought that it would be the time to do what I really wanted, but I
was going through a really difficult personal moment because of health and family
reasons, so I didn’t have enough energy to start anything. When things started getting
back to normal, I began thinking about taking up a new activity and I asked myself
what I really liked. Old photographs. And that’s how I started my blog”. [blogger_9]
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11.4.2 Others as Blogging Prompters

“Others as blogging prompters”, as external motivations that explain older adults’
adoption of blogging, emerged as another theme in starting a blog among our
participants. In this case, participants did not even know what a blog was and
someone suggested this activity to them. Thus, some older bloggers reported that
the idea of writing a blog came for their previous work.

“In 2004, a Catalan newspaper started a new series of online products and one of
them was the chance to have a blog in one of the newspaper sections. At that time, I
was a literary critic for that newspaper and one of four who started this kind of blog
there… nowadays, I think I’ve been the most prolific of those who started a blog that
year”. [blogger_15]

Another example of this external suggestion came from a case in which another
person created the participant’s blog.

“The idea of writing a blog came from the secretary of the advisory board for older
adults, with the aim of creating blogs written by older adults to raise their profile on
the Internet through blogging. She encouraged us to start the project and in fact she
helps us with everything”. [blogger_16]

Children also seemed to play an important role in the adoption of blogging for
some participants. Firstly, children could act information agents, motivating older
parents to start using a new technological application that the parents might not even
have known about until then.

“I had taken early retirement and one day, my son asked me “Dad, why don’t you
start a blog?” and I said “What’s a blog?” He told me about them and I started the
next day. It was as simple as that”. [blogger_6]

Secondly, children helped their parents to create a blog and acted as consultants
or technical advisers.

“My daughter still helps me when I have no idea. She’s good at marketing and I
sometimes laugh at her because I don’t understand her language. She says that
sometimes, when she’s giving an online marketing course, she tells her students “I’ll
explain this as if I was talking to my mum!”” [blogger_5]

When asked why their children had suggested this kind of activity to them, older
adults mentioned good writing skills or the belief that they had interesting ideas to
share.

“I started because my daughter told me to, and she created the blog for me. I liked
to write things in my notebooks, so she said to me “Mum, I’ll start a blog for you”
and I asked her “What’s a blog?” and we started working on it”. [blogger_4]
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11.5 Discussion

The aim of this chapter was to explore older adults’ motivations to blog. Our results
suggest that some motivations are similar to those found in previous studies, but also
that there are others that may be specific to the older population.

Previous research on motivations for blogging has classified them as self-focused
and other-focused. At least when it comes to their reasons for starting their blogs,
the older adults in our sample seemed to be more driven by self-focused than by
other-focused motivations. Our results are thus in line with previous studies which
have highlighted organizing thoughts and personal ideas, and fulfilling creative
needs as potential motivations to start a blog (Fullwood et al. 2015; Hollenbaugh
2011; Nardi et al. 2004).

Nevertheless, we also found new motivations to start a blog in our sample, which
could be interpreted from a life course perspective. First, transition to retirement
seems to play a key role in explaining participants’ adoption of blogging. Although
blogging could be conceptualized as a new activity for older adults because of its
relatively short history, the motivations underlying its adoption seem to fit better
with theories such as continuity theory, in which retirement adjustment, i.e., the
process of psychosocial adaptation following retirement (Wang and Shi 2014),
reflects people’s need to maintain consistency in life patterns over time (Atchley
1999). In other words, blogging allows older adults to continue with a previous
interest, motivation, or hobby, but leveraging the benefits that publishing online
can offer. This argument suggests that older adults do not start blogging randomly
or spontaneously, but rather as the result of a previous trajectory or interest. Thus,
blogging could serve to compensate for the restrictions that retirement can impose
on one’s life, and as far as our participants were concerned, this compensation could
take two forms: (1) developing their professional interest through blogging, or (2)
regaining a past motivation for a hobby or project.

The higher frequency of self-focused motivations could lead to a conception of
blog writing as a kind of self-expression activity in which the blog itself, the ideas
conveyed in posts, the graphical content, and even the title are a reflection of the
author. However, our data gave no indication that exhibitionism was a motivation,
although previous studies have described blogging as away to gain attention and even
fame (Hollenbaugh 2011). The following extract illustrates this lack of exhibitionism:

“My daughter told me “Mum, you could have more readers if you had a good niche
for your blog” [laughter], and I said “Look, I’ll have a niche… in the future….”
“But the most successful blogs are those with a specific topic such as diet, beauty,
romantic novels, or whatever”. But because I write on my blog about anything and
everything that comes into my head, I told her “I don’t want to be successful, I just
want to write!”” [blogger_5]

Besides self-focused motivations, another kind of motivation appeared in our
analysis that has not been specifically mentioned in previous research. We called it
“external motivations”, and it encompasses all the ideas in which a family member,
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a friend, or someone close to the person encouraged him or her to start writing a
blog. This key element of social support is of particular importance in activities in
which older adults are not especially engaged and therefore social support facilitates
or hinders the initial interest an older adult could have in a given activity. In the case
of blogging, it seems to be important for the older adult to perceive society or their
close social network as approving their interest in blogging and publishing personal
ideas or thoughts worldwide.

Our results also suggest that older bloggers still needed to overcome several
barriers to participation in specific ICT activities such as blogging. Even older adults
with a good educational background or career did not see themselves as producers
of content on the Internet. Self-deprecating beliefs, such as assuming that blogging
is only for younger adults, or feeling that no-one would be interested in reading
their posts, can act as self-imposed barriers to starting this activity, self-barriers that
has been described previously in older adult’s technology non-users (Knowles and
Hanson 2018). Children could serve on these occasions as generational gatekeepers,
enabling their parents to see themselves as potential users of blogging, cheering them
up, and helping them in the initial stages of blog creation. Hence, although the digital
generation gap is decreasing in the use of some programs or devices, there is still
room for improvement in the potential uses and benefits of ICTs for older adults.

Lastly, our data indicated a lack of other-focused motivations such as helping
others who read the posts or the generativity desire to leave content for future
generations. This result can be partly explained by our research focus on initial
motivations to start a blog, rather than on the changes that may occur while
maintaining a blog. One could hypothesize that once someone realizes the impact
that a post can have on readers, he or she may start changing the topics discussed
or even the writing style. Further studies are needed in order to determine whether
this is the case among older adults and if there is a higher presence of generativity
concerns, especially when their blogs are read by younger adults.

This study has certain limitations that should be taken into account when inter-
preting the results. Due to the qualitative, retrospective, and descriptive nature of
our study, the data cannot be interpreted as being a representative result for older
adults who blog. It also focused on one particular moment, the initial motivations
to start this activity, which although essential to understand blogging activity, do
not encompass the complexity of this behavior. Further studies on the changeable
nature of blogging motivations, such as comparing initial motivation with motiva-
tion to maintain a blog over time, could shed light on other kinds of motivation that
are more related to other-focused motivations. In fact, some of our study participants
were quite surprised to see that anyoneworldwide could read a post on their blog, and
this may affect how they write and their motivation to continue doing so in the future.
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11.6 Conclusion

This chapter broadens our knowledge of older adults’ participation through ICTs by
examining older adults not just as Internet consumers but also as content producers.
This idea of proactive participation through ICTs could expand the diversity of
older adults considered in previous research and could also have an impact on how
educational programs are designed in order to promote this kind of activity. Such
specific training may be challenging, as it should have the two-fold goal of providing
older adults with the ICT skills necessary to create and maintain a blog while
also empowering them so that they feel their ideas and creativity are sufficiently
interesting to be shared worldwide.

This profile of content-producer older adults is likely to be more typical in
the next cohort of older people, as they become more digitally skilled, and have
a richer experience using content creation tools, such as traditional blogs, wikis,
videoblogging or microblogging. Future studies may explore how aging-related life
events and transitions might inspire new technologically savvy older generations
to create and express digital content in ways probably different to the ones used
at present. In turn, such content could also transform the way such life events and
transitions are experienced both by the content producers and by their audience, an
aspect that has not been studied so far.
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Chapter 12
Older People Positive, Active
and Creative ICT Use: A Study
in Three Countries

Susan M. Ferreira, Sergio Sayago and Josep Blat

12.1 Introduction

An ever-growing ageing population and the ubiquity of Information and Communi-
cation Technologies (ICTs) in our everyday lives have motivated Human-Computer
Interaction (HCI) scholars to explore the relationship between older people (60+)
and ICTs. Qualitative and quantitative studies of their attitudes towards, and use
of, several ICTs, ranging from mobile phones (Leme et al. 2014) and Online Social
Networks (OSN) (Gibson et al. 2010) to digital games (Mosberg Iversen 2014) and
video-sharing sites (Harley and Fitzpatrick 2008; Sayago et al. 2012) have been
carried out. Assistive technologies, apps, OSNs and other computer-based tools,
such as e-mail systems, have been specifically designed to help older people to
conduct (instrumental) activities of daily living, ranging from keeping in touch with
their relatives (Rodríguez et al. 2009) to being able to remember when they have
to take their (McGee-Lennon et al. 2011). Within this body of knowledge, older
people have almost unambiguously been characterized as:

• averyheterogeneous segment of the population, because “with increasing age there
is an increase in inter-individual differences in rate, onset and direction of change
in most functions and processes. This means that older people vary considerably
in their abilities, skills and experiences” (Czaja and Lee 2007, p. 344),
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• a user group “with a set of specific characteristics: they have a range of health con-
cerns, they experience physical and cognitive decline, they are slow at performing
with technology, and experience social isolation and a loss of independence” (Vines
et al. 2015)

• consumers, rather than producers, of digital content, e.g. “(even) social technolo-
gies designed specifically for older adults often prioritize functions that allow users
to easily access content produced by others, rather than to create and share their
own digital media” (Waycott et al. 2013).

Within this characterization of older people, “technologies that can help com-
pensate for people’s frailties and the assumed needs that arise when getting older”
(Rogers et al. 2014, p. 3913) is the most predominant design approach.

We do not claim that this portrayal of older people within HCI is inconsistent,
although we consider that there might be reasons for thinking just the opposite: how
can a heterogeneous user group be uniformly regarded as consumers of digital content
with a set of specific characteristics? Ageing is a cultural, multifaceted process of
gains and losses (Gilleard and Higgs 2000). Thus, it should come as no surprise
to see older people running marathons or leading an active and social life-style
while others are homebound, living in nursing homes and socially isolated. Yet, this
heterogeneity does not prevent older people from exhibiting fairly similar interaction
practices when they use ICTs to, for instance, look for information online or keep
in touch with their friends and children. Age-related changes in functional abilities
(especially in cognition, vision and mobility) hinder considerably older people’s
interactions with technologies. Have you ever heard of older people complaining
about the small size of mobile phones, or struggling to use the mouse? Moreover, if
they find it difficult to access digital resources, how (and why) would they want to
engage in digital content creation activities? In light of the interaction issues they are
faced with, which sometimes become impossible barriers to cross, it is reasonable
to assume that their ICTs use is more limited and/or poorer than that of other user
groups (think, for example, how teenagers use smartphones). Accommodating for
declines in functional capabilities in user interface design is therefore of paramount
importance to make ICTs more accessible to older people and enable them to make
the most of these technologies.

In this chapter we present selected key aspects of the PhD dissertation conducted
by one of us (Ferreira 2015). We argue that characterizing older people as a hetero-
geneous group of consumers of digital content with a set of weaknesses/limitations
is not enough to understand their relationship with ICTs, since people with a profile
similar to Maria’s, a 73 year-old Spanish woman, have not received enough research
attention. This chapter also claims that compensating for age-related changes in
functional abilities is not sufficient to design ICTs that people like Maria would
want to incorporate in their everyday lives. Who is Maria? She lives in a flat in
Barcelona, visits her grandchildren during the weekends and keeps in touch with
her children, who lead a hectic lifestyle and are living in towns nearby, via e-mail,
Facebook and WhatsApp. Maria started to learn computers and the Internet around
8 years ago. Currently, she has experienced changes in her vision, sometimes forgets
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things, such as the name of a person she has recently met or where she has left her
keys at home. Maria also acknowledges that learning a new computer program is
becoming a more and more challenging task. Maria makes her own digital videos
of her trips—not without difficulties, though. She still does not remember all the
steps to take in order to transfer video files from her tablet to her desktop computer.
How does Maria fit in the current views of older people within HCI? How can the
‘downside of ageing’ (Rogers et al. 2014) approach help us to design technologies
that are not only accessible and usable, but also meaningful in her life?

This study draws heavily on an ethnographical study of ICTs use by approximately
220 older people conducted over a 5-year period in Barcelona (Spain). It also draws
on two rapid ethnographical studies (Millen 2000), one conducted in Denmark and
another in Brazil, over 4 and 2 months, respectively, with around 180 older people
(90 in each study). The results shows how older adults with mild-to-moderate age-
related changes in functional abilities can (and indeed, did)move from seeking online
information, e-mailing and voicing similar attitudes towards a perceived lack of
privacy in OSN, which are oft-reported tasks and interaction behaviours associated
to older people in HCI, to engaging in not so widely reported activities, such as
creating their own digital videos with contemporary technologies (i.e. not designed
specifically for them, such asWindowsMovieMaker) and exhibiting creativity while
editing them. They used digital videos as a means of keeping in touch with trusted
members of their social networks. They also showed remarkably similar interaction
practices, such as a perceived need of taking control over ‘who sees what’ when
they share digital media online, such as photos and videos, despite having different
cultural backgrounds. By editing digital media with contemporary ICTs, and sharing
it with those they care for, older people in Barcelona, Denmark and Brazil reported
feeling more useful, socially and digitally included.

These results present an alternative view of ICTs use by older people that dif-
fers deeply from the one that emanates from how this user group is characterized
within HCI. These results invite us to re-imagine HCI research with older people by
reflecting upon, and questioning, for instance, the following issues:

• Howolder people are and should be conceptualisedwithinHCI.While it is difficult
to argue against the fact that they are a heterogeneous user group, this study claims
that when their ICTs use as a group is examined fromwithin, i.e. from ethnograph-
ical lenses and over prolonged periods of time, more similarities than differences
as far as their concerns, attitudes and interaction practices are concerned can be
found.

• The design space and approach. This study does not argue against the fact that some
older people might need special tools. Yet, this study suggests that reframing the
design space in terms of supporting and facilitating older people’s creativity, which
has mostly been overlooked, could potentially widen the design space, wherein
compensating for the downside of aging will be just one (important) part of the
task to design more usable, accessible and meaningful ICTs for (and with) this
user group.
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12.2 Related Work

Studies of digital content creation by older people are surprisingly rare. Surveys show
that older people are “beginning to use social media more and more” (Hope et al.
2014) and increasingly adopt mobile phones (Ling 2008) and tablet PCs (Werner
et al. 2012). Research studies suggest that recording and watching home videos
might be a familiar activity for most older people (Chalfen 1988), and that “digital
content production can provide important opportunities for older adults for social
engagement and self-expression” (Waycott et al. 2013). Moreover, “news, public
discussions and product marketing emphasize the possibility to have a video camera
in settings and situations previously unlikely” (Lehmuskallio and Sarvas 2008), and
“one only has to look at online repositories of video such as YouTube to begin to
understand how growing access to digital video is widening participation in a new
culture of video production, exchange and viewing” (Kirk et al. 2007).

However, previous studies that have examined (a) digital video practices by
non-professionals (e.g., O’Connor and Fitzpatrick 2009; Lehmuskallio and Sarvas
2008), (b) emerging issues introduced by personal media (photos and videos) on
the web, such as ownership and remix (e.g., Marshall and Shipman 2011, 2013),
and (c) video-user generated content, such as popular videos and patterns of user
participation (e.g., Cheng et al. 2013; Park et al. 2011), have not been conducted
with, or have not considered, older people. An exception is an online survey in which
290 online Korean people aged 50+ participated, conducted by Ryu et al. (2009),
who argued that the respondents reported being willing to adopt video creation
services if some conditions, such as ease of participation, usefulness, and enjoyment
were satisfied. Another exception are Harley and Fitzpatrick’s studies (Harley and
Fitzpatrick 2008, 2009), which analysed 8 videos generated and uploaded by an older
person, Peter, also known as ‘Geriatric1927’ and the subsequent responses, arguing
that intergenerational contact, reminiscence, reciprocal learning and co-creation of
content, emerged from how the videos produced by Peter were used in YouTube.

Thus, there is room for claiming that little if anything is known about older people
creation of digital content in their everyday lives. In this chapter, we aim to reduce
this gap in knowledge by showing older people in Spain producing and appropriating
of digital videos and participants in different settings engaging in digital content
creation.

12.3 Methodology

We understand the way (older) people interact with ICTs as a socially constructed,
dynamic and diverse cultural practice (Dourish 2004). Thus, we turned to ethnogra-
phy (Fetterman 2010), as we consider that depth, natural settings, intensity, holism,
non-judgmental orientations, and giving voice to people in their own local contexts,
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which are foundational elements of this way of looking, listening, thinking and
writing about social phenomena, should (and could) help us reveal and explain older
people’s ICTs use.

The crux of this study is a 5-year (2010–2015) ethnographical study conducted in
Àgora,1 a 35-year old highly participatory adult learning community in Barcelona,
Spain. Àgora provides free courses, which are mostly run by volunteers and adopts
a dialogical learning approach (Aroca 1999), which empowers the students—using
Àgora’s terminology, participants—to decide what they want to learn. Over this
period of time, the first author participated in 21 computer courses and 18 drop-
in sessions, resulting in a total of 298 h of fieldwork with 217 older people (aged
60–85; women: 120; men: 97) with different levels of experience with ICTs. In these
activities, older people interacted with several ICTs, such as desktop computers,
tablets, mobile phones, e-mail, ONS and video editing platforms. Courses lasted up
to 12 weeks and were run in weekly sessions of 2 h long. Workshops were usually
run in a 2-h session. The first author either ran the sessions or helped the person in
charge of them. Participants reported having been using computers and the Internet
from three months up to eight years. Informal conversations revealed that they were
born in different Spanish regions and had low levels of educational attainment (70%
finished primary school).

Given that older people are often regarded as a very heterogeneous user group,
we considered that doing fieldwork activities in countries with different levels of
economicdevelopment could (and should) help us understandhowsimilar or different
their ICTs use is. This researchwas conducted inCasa do Idoso,2 a centrewhere older
Brazilian people take computer classes and carry out other social activities, such as
handcraft courses or playing cards, and in three social centres3 in Denmark in which
computer sessions for older people are organized. In both studies, the first author
conducted first-hand observations of, and conversations with, older people (78 in
Brazil, and 79 in Denmark) while they were using computers and the Internet in the
courses organized in the social centres. Most of the participants reported not holding
a university degree. The first author took part in these activities by helping the person
in charge of the courses. In both countries, she also carried out home-based interviews
about older people’s use of TV, mobile phones, tablets PCs, computers, Internet and
opinions regarding iTV services. These interviews included 13 participants in each
country and explored the opinions and ICTs use of older people that were not enrolled
in computer classes in the social centres.

Fieldnotes were taken mostly immediately after the sessions in the courses, due
to the active participation in most of them. Additionally, in the interviews the field-
notes were taken in situ. The analysis followed the interpretation by Nigel Gilbert in

1Agora, Escola d‘Adults de La Verneda-Sant Martí, Barcelona, Spain, http://www.edaverneda.org/.
2Casa do Idoso, São Jose dos Campos, Brazil, https://www.sjc.sp.gov.br/servicos/apoio-social-ao-
cidadao/casa-do-idoso/.
3FoF, Aalborg, Denmark, http://www.fof.dk/AfdelingForside.aspx?enhed=1. Borger Datacenter
(affiliated with Ældremobiliseringen), Jerslev, Denmark http://9740.dk/borgen.aspx.

Kastaniegården, Frejlev, http://aktivitetscentre.aalborg.dk/vest/kastaniegaarden.

http://www.edaverneda.org/
https://www.sjc.sp.gov.br/servicos/apoio-social-ao-cidadao/casa-do-idoso/
http://www.fof.dk/AfdelingForside.aspx?enhed=1
http://9740.dk/borgen.aspx
http://aktivitetscentre.aalborg.dk/vest/kastaniegaarden
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Researching Social Life (Gilbert 2008) of Strauss and Corbin (Strauss and Corbin
1998) Grounded Theory’s methodology.

After presenting the methodological approach and the environments where the
fieldwork activities were conducted, we present the results next.

12.4 Results and Discussion

The results presented in this chapter center on the participants ICT use in their every-
day lives. We focus on older people access, creation, and sharing of digital content,
discussing their similarities and showing an active and positive use of technology.
In the first section, we discuss the similarities on ICT use in the three settings. The
second section show selected details on participants’ video content creation practices
in our main setting, Spain.

12.4.1 Their ICTs Use Is not so Heterogeneous
as One Might Think

12.4.1.1 Similar Interests, Concerns and Interactive Practices

Despite the fact that our participants had different economic and cultural back-
grounds, our results show similar interest and concerns in relation to their ICT use.
The use of ICTs for communication, the concern with privacy and the interest for
multimedia content stood out among the participants that use computers or mobile
devices in the different settings.

Regardless of whether the participants were in a social or private environment,
the results show them interacting with different devices to access and create digital
information. In addition to using the desktop computers provided in the social centers,
participants owned laptops, mobile phones, tablets, and digital cameras. The results
showan increasing interest inmobile devices. Participants useddifferent technologies
according to their personal interests and/or situation (e.g., communication, access to
information or digital media creation). Accessibility features of tablets and mobile
devices, such as a simple learning curve and easily enlarging the fonts sizes, also
facilitated the adoption and inclusion of new users. Next, we present more details on
participants’ interactions practices, interests, and concerns in the three settings.

12.4.1.2 Multimedia Content and Online Communication Channels

The use of ICT for communication and the use of multimedia was a key motivation
for using ICT regardless if in a social environment or if learning independently.
Creating and editingmultimedia contentwas a frequent activity amongst all theÀgora
participants, as well as a motivation for them to learn ICTs. Courses on MS Power
Point, photo edition or calendar creation were part of the ICT activities organized in
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Àgora. Most of the participants were also motivated to share the multimedia contents
they created, as illustrated by this participant in an Introduction to ICT course, [72,
M11]4: (showing the researcher 4 calendars that he created with pictures) “These
two are very similar but the size of this file is smaller, which helps me to send the
calendars by e-mail to the people that usually e-mail me.”

Online communication and working with multimedia content were also of great
interest to the Casa do Idoso participants. From our observations and the inter-views
with teachers, editing pictures was a source of motivation for them to keep learning
about ICTs; namely, how to look for, edit and share online content with people
they knew. The e-mail was the most popular Internet application amongst the least
and more experienced Brazilian participants. Indeed, Facebook was the second most
popular communication tool, especially among the participantswithmore experience
with ICTs, who also used Skype for keeping in touch with family members living
abroad. In the in situ interviews, 70% of the Internet users report-ed using the e-mail.
Half of them reported using social network sites and Skype too.

Similarly, communicationwas key amongstDanish participants. Participantswere
highlymotivated to use, and, indeed, often interactedwith, online applications to keep
in touchwith close friends and relatives. All the participants reported using the e-mail
in the in situ interviews. Halt of them (54%) also used Skype, and 38% claimed to
use OSN. Editing personal photographs on the computer was a very popular activity
too. This popularity manifested itself in the activities carried out in the center, such as
photo edition and creation of MS Power Point presentations, and it was confirmed in
our conversations with the instructors and participants. The main reasons for editing
and creating multimedia content can be divided into three categories: (a) keeping a
digital record of the family to be circulated amongst the younger generations, such as
grandchildren, (b) keepingmemories of trips and (c) digitizing paper-basedmaterials
related to their hobbies or interests. 61% of the participants pointed out during the
interviews that they edited photographs at home as well.

12.4.1.3 Privacy

As one may expect, privacy concerns were highlighted and discussed in all studies.
All Spanish participants reported feeling uncomfortable with OSN when they were
unsure about who could read their posts. Privacy was also an important concern
amongst Brazilian participants. They needed to feel in control of the technology
to decide who could see what. The comment from one participant in the in situ
interviews is representative of that: [71, MbII] “I use Facebook but not very often.
When I receive something I answer, but adding things is very difficult for me and I
don’t do it. I don’t know how it works well, so I avoid doing stupid things. I prefer
to just see other people’s contents. If you make your own things public…that is
dangerous.” They did not feel comfortable when sharing content online with people

4The code for participants’ identification consists of: (a) their age, (b) their sex (F. fe-male, M.
male) and the ID that the fieldworker assigned to them.
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they did not know—close groups were preferred (e.g., friends on Skype, Facebook
or sending an e-mail to a group of people).

Similar issues were identified in the two centers in Denmark. All the instructors
pointed out that privacy was an important concern amongst the Danish participants.
They disliked the idea of not having control over what people could get to see and
know about them online. They refused point-blank to publish content in OSN. They
preferred private strategies of communication. As one of the participants put it in a
semi-structured interview, [70, Fd15]: “I don’t use Facebook. It’s dangerous. I tell
my son to never ever put a picture of me on that. People should not put their personal
things there, like if you are going to travel for example.”

We agree on the fact that age-related physically changes are different for each
individual (Durick et al. 2013), and that different aspects should be considered when
characterizing an older person besides her age, such as abilities, experiences and
attitudes (Redish and Chisnell 2004). However, this study shows that older people
with different cultural backgrounds and previous experience of using ICTs presented
remarkably similar interaction practices, concerns, interests and needs in their use
of ICTs. The participants appropriated popular contemporary ICTs to enrich aspects
of their lives, such as OSN to keep in touch with family members and friends.
Communication serves critical functions as we grow older (Nussbaum et al. 2000),
and reducing social isolation and being closer to those one care for is important for
(many) older people. Participants also expressed fairly similar concerns with respect
to trust and the need of privacy online. Their life experiences are likely to play
an important role in this finding, since the lessons learned over a person’s lifetime
determine to a great extent his or her current behavior. Yet, we found differences
too (Ferreira et al. 2014). For instance, the high digitalization of public and private
services in Denmark raised the urgent need of older people to access e-shopping or
e-government digital applications. In the moment this re-search was conducted this
issues was not so evident in Brazil, possible as a reflection on the different levels of
digital technological development.

12.4.2 An Alternative View of ICT Use: Creative, Active
and Positive Relationship with ICTs

In addition to their interest in accessing information online, our results show older
people as active digital content creators. The results of the study in Spain portray older
people as both consumers of digital content and active, creative makers of digital
videos with contemporary video capturing, editing and sharing technologies. During
the ethnographical study in Spain, we registered 320 videos produced by the partic-
ipants (Ferreira et al. 2016). In keeping with their motivations and interests, 57.8%
of them were about special events, such as birthday parties or trips, documenting
memories of their relatives or their hobbies; 42.2% were about other events mean-
ingful for them, such as neighborhood parties (Fig. 12.1) or AG activities; 38.7%
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Fig. 12.1 Participant recording her partner in neighborhood event

of the videos were created with still images using a video-editing suite; 61.3% were
recorded using camera phones, tablets or digital cameras. Next we present details
on participants’ motivation to create digital content, creativity and sharing practices.

12.4.2.1 Motivations and Creativity

By creating digital videos, our participants perceived that they could:

• Share with their relatives and friends key moments of special occasions, such as
a trip around the Mediterranean: “I want to create a video with the photos I took
with my digital camera during my trip with my friends and partner in Tunisia. We
had such a great time. I want to burn the video into a DVD and give it to them”
[75, M3].

• Keep alive memories of their relatives, especially those who were deceased, and
share these memories with other family members: “I’ve created a video about my
family. I’ve got many pictures of my family, old ones, from people that are already
dead, and more recent ones, from the new generation. One day I came up with
the idea of creating a video representing my family tree and passing it on to the
youngest members of my family” [75, M27].

• Take forward their journey towards ICTs proficiency: “The good thing about cre-
ating videos is that there are many effects and cool things (…) there is always
something new to learn” [68, M28].
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• Feel more socially included, “Nowadays, it’s important to know how to use com-
puters in order not to be excluded from society” [63, F13].

The first important results that our ethnographic study helps us to identify are
the importance of an event, documenting family history, and achieving personal
objectives that made digital videos relevant for our participants and encouraged them
to engage in digital video production. Keeping and sharing memories have motivated
older people with different cultural backgrounds to engage with user-generated
content (Karahasanović et al. 2009; Harley and Fitzpatrick 2008). Recording events
also motivated adult people in families to find value in digital videos (Kirk et al.
2007). By contrast, attaining personal objectives, such as learning more about
ICTs, and feeling more socially included, seem to be more specific motives of our
participants. Their videos going viral was not among our participants’ motivations
for producing them. However, “35% of (American) adults who post videos online
have posted a video with the hope it will be seen by many people or going viral”
(Purcell 2013). These differences in aspirations might be due to the setting where
we conducted our study and the profile of our participants.

All participants, regardless of being more or less familiar with ICTs, showed
a high level of creativity while editing videos. Participants with more video edit-
ing experience tended to explore the editing tools (e.g., advanced options), while
those with less experience used the most basic functions. Yet, participants’ creativity
showed up in the selection of tools, topics, animations, colors, fonts and music.

12.4.2.2 Controlled and Meaningful Sharing

There is room for thinking that privacy concerns could have hindered or prevented
the social appropriation of digital videos from happening. Yet, participants adopted
three different strategies for sharing videos in a controlled and meaningful way.

Co-located One-to-One and One-to-Few. The content of the video was personal
and shared with people participants knew well. For example, participants put videos
on USB drives or DVDs and passed them on to relatives: “This weekend I’ll visit my
son, he has a modern TV. I’ll bring the pen drive to show him the videos I made in
the course on his TV .” [75, M41]

Online One-to-One and One-to-Few. An alternative sharing strategy was observed
when participants created a video and wanted their friends and family members to
watch it. The most common way of sharing the video was to send the file via e-mail,
either as an attachment or a link using file transfer tools (e.g., WeTransfer). The
more experienced participants shared videos via WhatsApp too: “Look, this is the
video I recorded from the lunch last weekend (showing the video in a WhatsApp
conversation). I sent it to my partner’s son, who was also there. He told me that he
liked it a lot.” [75, M3]

One-to-Many in SNS. Only those participants who hadmore practical knowledge of
ICTs shared videos on SNS, especially through Facebook. They did so by uploading
videos in their profile pages or on their friends’ walls. The videos shared were mostly
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related to artistic presentations, such as a typical Spanish dance. Participants pointed
out that sharing these videos on SNS allowed them to reach people that could be
interested in them in a non-intrusive way. E-mails were not considered appropriate
for doing so: “I give the name of my YouTube channel to people, so if they want,
they can go and watch the videos. This way, I don’t have to e-mail them every time I
create and upload a video. If their friends are also interested in the videos, they can
also watch it, I don’t mind. These videos aren’t private.” [74, M2]

Thus, participants came up with their own solutions to share digital videos in a
controlled and meaningful way. These different sharing strategies reinforce the cre-
ativity found in digital video production and had a positive impact on their perceived
wellbeing.

Whilst “current research concerning design technologies specifically for older
adults often focuses on providing access to digital resources, rather than creating and
sharing their own content” (Waycott et al. 2013), this study portrays older people as
both consumers of digital content and active, creative makers of digital videos with
contemporary video capturing, editing and sharing technologies. This study shows
a social appropriation of digital videos in which these artefacts become meaningful
objects within inter- and intra-generational communication, and where privacy, con-
trolled and meaningful sharing strategies play a key role in the acts of appropriation.
These results show an alternative, more positive and active view of ICTs use by older
people, and prompt us to suggest that there is room for re-framing the relationship
between them and ICTs in a different way. In addition to accommodating for age-
related changes in functional abilities and helping them to access to digital resources,
tapping into older people’s creativity and seeing them as (potentially) digital content
creators can (and should) inform the design of (usable and accessible) ICTs that
enrich their everyday lives.

Central to the contributions this research is the fact the relationship between the
participants and ICTs can be regarded as positive. They are interested in incorporating
ICTs into their everyday lives, sign up for courses on computers and the Internet
and even agree to take part in research activities aimed to understand their ICTs
use. On the one hand, this positive view differs greatly from the negative one that
dominates HCI. On the other hand, however, it reinforces an emerging strand of
research aimed to capitalize on the strengths of older people and positive aspects of
ageing. Noteworthy examples of this research strand are (Rogers andMarsden 2013),
who draw attention to the need of moving beyond the “rhetoric of compassion”, in
which the focus is on providing for a lack of something, to an approach that promotes
empowerment through technology, and (Carroll et al. 2011), who regard ageing as
a resource, and argue that “Technology can improve the quality of life for elderly
persons by supporting and facilitating the unique leader-ship roles that elderly play
in groups, communities, and other organizations.”
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12.5 Conclusions

From the results of these studies we observed that older people ICTs use is not so
heterogeneous as one might think. The results show that older people with different
cultural backgrounds and previous experience of using ICTs presented remarkably
similar interaction practices, concerns, interests and needs in their use of ICTs. Par-
ticipants appropriated popular contemporary ICTs to enrich aspects of their lives,
such as OSN to keep in touch with family members and friends. Communication
serves critical functions as we grow older, and reducing social isolation and being
closer to those one care for is important for (many) older people. Participants also
expressed fairly similar concerns with respect to trust and the need of privacy online.

Furthermore, in this chapter we show an alternative view of older people ICT use:
creative, active and positive relationship with ICTs. Our results portray older people
as both consumers of digital content and active, creative digital content creators.
Participants in the three countries used contemporary technologies to capture, edit
and share content such as photographs, videos, digital cards or text messages.

Contrary to the most predominant approach—focused on compensating for age-
related changes in functional abilities—within HCI, the results presented have por-
trayed older people with mild-to-moderate age-related changes in functional abilities
as active, creative, and social ICTs users. This alternative view reinforces and extends
previous works, which proposed a change in the paradigm in HCI research with older
people, moving from compensating from diminishing abilities to understanding their
real-life use of ICTs, promoting empowerment through technology and seeing ageing
as a resource. This study contributes to this research strand by (i) detailing the digital
content production (namely, videos) of older people, (ii) showing more similarities
than differences in their interaction practices, and (iii) revealing their appropriation
of digital videos.
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Chapter 13
Designing Computer-Supported
Technology to Mediate Intergenerational
Social Interaction: A Cultural
Perspective

Francisco J. Gutierrez, Sergio F. Ochoa, Raymundo Cornejo
and Julita Vassileva

13.1 Introduction

Recent studies show that the penetration of social media has changed the way in
which people interact with each other. It has also inadvertently increased the risk of
social isolation among older adults, given that most of them are not able to adopt
such a technology (Hope et al. 2014). This situation has weakened their links with
the rest of their social network, which is mainly composed by their family members
(Dickinson and Hill 2007).

The design of ad hoc technology that facilitates the social inclusion of older adults
appears as a potential solution to mitigate the negative effects of isolation (Chen and
Schulz 2016). However, and despite the increasing number of advances in this field,
it is still not evident how to design effective computer-based technology that supports
intergenerational social interaction from and to older adults.

The main limitations to conceive effective designs are the diversity of interaction
contexts to be addressed and the lack of contextualized design knowledge to be
reused. Although recent literature reports several design guidelines to support
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interaction with older adults, most of them do not indicate the context in which
they are effective. Guidelines focused on the design of user interface elements that
address the effects of age-related changes in functional abilities of older adults are
typically reusable. However, the design knowledge to support interaction among
human beings tends to be less reusable, since people behave differently in particular
socio-cultural scenarios. Recognizing the diversity of intergenerational social inter-
action scenarios, culture appears as a design dimension that should be considered
when conceiving new technology and when envisioning the reuse of existing HCI
knowledge. The relevance of this design dimension is recognized in contemporary
HCI research, as computers are being used by people with different cultural profiles.

This chapter shows the main challenges involved in the design of computer-
supported technology to mediate intergenerational social interaction. It also shows
the relevance of considering culture as a key factor to conceive these solutions and
reuse the design knowledge gained during the last two decades of HCI research
with older people. In order to illustrate the impact of considering the cultural aspect
in these designs, the relevance of requirements and design aspects reported in the
literature are analyzed from a Latin American and Western countries perspective.

The next section presents a general description of the process to design and evolve
interaction technology considering the cultural perspective. Section 13.3 then dis-
cusses the relatedwork on the design of social interactive systems for older adults and
the challenges to mediate intergenerational communication. Section 13.4 explores,
from a cultural perspective, similitudes and differences in the intergenerational social
interaction process, considering typical behavior of older adults living in LatinAmer-
ican and Western countries. Finally, Sect. 13.5 presents the conclusions.

13.2 Design and Evolution of Social Interaction Technology

The complexity of designing this kind of ad hoc technology lies in several factors
related to direct and indirect users, where culture is one of them. For instance,
in the case of Latin American countries, the social interaction of older adults is
almost exclusively conducted with other family members and it involves formal and
informal roles, activities, needs, and agreements among the participants (Gutierrez
and Ochoa 2016). Such a process takes several formats and its components vary
according to the context in which the social interaction should be supported (Bardis
1979). Consequently, the interaction process with older adults becomes diverse in
terms of their goals and involves complex social structures that are also diverse and
evolve over time. Therefore, technology conceived to assist such a process should
not only consider the cultural traits, but also be context-aware (e.g., to consider the
social network structure) to keep or increase its effectiveness over time.

The application context shapes particular social processes according to features of
the participants (e.g., their culture, age, habits, practices, and socio-economic level) as
well as the social structures in which they participate (e.g., if they are single, married,
or if they have children or not). As depicted in Fig. 13.1, the contextualized social
process and the application context are used to inform the design of the interaction
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Fig. 13.1 Interaction technology design and evolution

technology that should be usable, useful, and affordable for direct and indirect users.
In the case of mediating intergenerational communication, direct users are typically
older adults, whereas the indirect users comprise the rest of their supporting social
networks (e.g., children and grandchildren).

The features of the social interaction process and application context evolve over
time due to several reasons, for instance, due to the natural decrease of the physical
and cognitive capabilities of the older adults, or the learning and technology appro-
priation experienced by them. Therefore, interaction technology that was suitable
for the users at a certain time period becomes unsuitable if it is not able to keep pace
with the social process and context evolution. This aspect increases the complexity
of designing interaction technology for this scenario.

Another factor that increases the complexity of modeling these ad hoc systems
is the small amount of contextualized design knowledge (e.g., guidelines or design
components) available for being reused; particularly, considering cultural aspects.
Most knowledge in this design domain is focused on the reality of Western countries
and framed in particular processes, like caregiving (Consolvo et al. 2004) or social
interactions between grandchildren and grandparents (Forghani and Neustaedter
2014). Moreover, much HCI research in this domain does not explore the suitability
of this design knowledge in other cultural scenarios, thus limiting its reusability.
Understanding the cultural aspects involved in these designs and identifying simil-
itudes and differences in users behavior among several cultures, could allow us to
conceive the next generation of technology for this application domain.

13.3 Designing of Intergenerational Social
Interactive Systems

The design of these interactive systems must respect the underlying social pro-
tocol and also the interests, expectations, and restrictions of the involved people.
Furthermore, this design should focus on conceiving the application to be used by
the older adults and allow the rest of family members to interact with them using
regular interaction systems. Next sections discuss the related work on modeling
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of these systems for older adults and then explore the challenges on mediating
intergenerational communication.

13.3.1 Modeling Interaction Systems for Older Adults

Considering older adults in the design of computing-based interaction systems
is complex, since multiple human and cultural factors must be addressed and
go beyond a mere characterization of their limitations caused by age or health
conditions (Lindley et al. 2008). Indeed, older adults might be able to learn and
overcome media literacy issues (Harley and Fitzpatrick 2009), thus effectively
evading the negative effects derived from social isolation. Although older adults can
become active users of digital technologies (Bell et al. 2013; Waycott et al. 2013),
the design of these tools should be integrated into their particular sociocultural
context, aiming to facilitate their acceptance and appropriation. For instance, the use
of common online spaces allows family members to share their values and attitudes,
as well as strengthening the ties across generations (Siibak and Tamme 2013).

After conducting a review of empirical research on technology acceptance by
older adults, Chen and Chan (2011) conclude that TAM2—Technology Acceptance
Model—(Venkatesh and Davis 2000) can help predict the acceptance level of a
particular technology for older adults. Consequently, and assuming affordability of
such a technology, its perceived usefulness and the perceived effort required to use
it should be the main concerns of designers.

These general design concepts group a set of functional and quality requirements
that should be addressed in different ways depending on each application domain;
e.g., the process to be supported and the application context, including the charac-
teristics of end users. This means that the design of this technology can follow some
general rules, but it should consider the particularities of the application domain
where it is going to be used. Supporting this claim, Schulz et al. (2013) state that
the successful design of technology for older adults depends on considering “the
interplay of three important factors: (a) characteristics, needs, and preferences of
the end user; (b) features of the technology; and (c) societal factors including social,
health care, and regulatory policies” (p. 364). Moreover, the authors indicate that
this technology design needs to address transversal quality requirements, like usabil-
ity, reliability, affordability, ease to learn, engagingness, and cost effectiveness,
which also depend on the scenario in which such a technology is going to be
used. Following the same line of reasoning, and after conducting a survey of
related studies, Lee and Coughlin (2015) identify ten factors as the facilitators or
determinants of older adults’ adoption of technology: value, usability, affordability,
accessibility, technical support, social support, emotion, independence, experience,
and confidence. Once again, these pieces of research illustrate the complexity of
designing ad hoc technology for this target population.

Furthermore, related literature also reports general and specific guidelines to
design technology for older adults. Among the general guidelines are, for instance,
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the seven principles for designing for aging proposed by José Colucci (Lynch 2015):
respect the individual, ease the transition, do not help more than what is required,
promote empathy, encourage fresh thinking, and promote connection. There are
also a number of guidelines to design of Web-based user interfaces for older adults,
like those proposed by Kurniawan and Zaphiris (2005) and the World Wide Web
Consortium (2008).

Although useful, these principles require being instantiated to each particular
situation and culture in order to make them useful for informing the design of
a particular system. Likewise, specific design guidelines are usually reported in
conference and journal articles that provide suggestions for addressing specific
processes in particular contexts. Although valuable, these guidelines are quite spread
in several sources and the studies are poorly interconnected among them, which
makes the reuse of the findings difficult. Moreover, such proposals count on few or
short-term validation, and typically do not describe in detail the application context
(particularly culture) for which they are proposed.

Given the uncertainty inherent to the design of these systems and the complexity
of the process, it is not surprising the huge popularity that ethnography (Sayago
et al. 2011, Ferreira et al. 2016, Gutierrez and Ochoa 2017) and participatory design
(Cornejo et al. 2013, Muñoz et al. 2015) showcase for addressing this challenge.
Particularly, participatory design involves the technical team and the stakeholder-
s—mainly the end users—in an evolving design process based on the development
of the system prototypes (Ehn and Kyng 1987; Leitch and Warren 2010). This
design strategy covers the technical and socio-organizational aspects of the solution
(Hirschheim et al. 1995). Although literature reports a long list of drawbacks related
to the use of participatory design (Pekkola et al. 2006; Bratteteig and Wagner 2016),
it seems to be the best option to address the design of these systems (de Angeli
et al. 2014). This lack of alternatives to deal with this design challenge has focused
the research efforts on understanding the target population, the processes to be
supported, or the technology adoption and usage, hence informing the design of
new or more effective interaction technology.

13.3.2 Challenges on Mediating Intergenerational
Communication

Thedesign of technology thatmediates intergenerational communication requires not
only understanding the older adults, but also considering the whole social ecosystem
around them. As mentioned before, the behavior of this ecosystem depends, among
other things, on the culture.

It is well known that older adults typically do not have broad access to modern
technologies, or they find them difficult to use (Hope et al. 2014), and that situa-
tion generates loneliness and an increased longing to communicate or interact with
family or friends (Forbes 1996; Newall et al. 2009). The proliferation of devices
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supporting ubiquitous access to communication technologies, and the prevalence of
social media for connecting with family and friends challenge older adults when
they intend interact with their younger relatives who use such technologies (Lindley
et al. 2008, 2009; Moffat 2013). Consequently, they need support and guidance to
face the new communication media in a pleasant way (Roupa et al. 2010), and in
finding alternatives to allow them to be part of the intergenerational social space,
where digital media play a key role.

When supporting intergenerational communication between older adults and their
closer relatives, an asymmetrical pattern emerges. In fact, the grandparent-grandchild
bond is an important emotional relationship in a human’s life and very close to the
parent-child bond. A strong relationship between grandparents and grandchildren
benefits both parties, but the lack of technological support makes this relationship
more difficult to build and maintain (Ballagas et al. 2009).

This asymmetry in the communication patterns is also expressed in terms of the
media preference of both parties in the process. This preference can be explained by
the technical abilities or merely comfort of the involved party in the communication
(Forghani and Neustaedter 2014; Lindley et al. 2008).

Through observing and interviewing members in Chilean and Argentinian family
networks, Gutierrez and Ochoa (2016) identified that informal communication
asymmetries are mainly expressed in terms of: (1) the different media that family
members are capable or prefer to use; (2) the available time periods for engaging
into social communication with other parties; and (3) the perceived willingness
to initiate a particular social interaction with another family member. In that
respect, asymmetries need to be addressed when the social interaction space of one
family member (e.g., who takes the initiative to interact) does not match the social
interaction space of a fellow family member (i.e., the target people). For instance,
different family members usually prefer different communication media to interact;
e.g., telephone calls, email, social networking services, or other messaging tools.
Respecting these preferences is part of what is required to design accurate and
effective ICT-based solutions (Muñoz et al. 2015).

Although promoting social interaction among family members is a commend-
able objective, such interaction must not overwhelm people having little time for
socializing. Therefore, effective mediation strategies should intelligently coordinate
all the members in a family community based on specific criteria, such as location,
time of the day, and available communication media to support the interaction.
This necessarily implies that such mediation process should be adapted to both, the
individual’s interests and those shared among groups of his/her network. Supporting
technology deployed in domestic settings should not be excessively intrusive as
well. For instance, computer-based solutions based in habituated objects (Brereton
2013; Brereton et al. 2015) and extending design metaphors of common objects
into the physical world (Cornejo et al. 2013; Garattini et al. 2012; Lindley 2012;
Muñoz et al. 2015) have been proven effective for increasing technology adoption
and appropriation by older adults. Similarly, using passive monitoring in lieu of
instrumenting the older adults’ house with sensors can be effective for dealing with
technology reluctance.
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Besides, the computer-mediated system should not be too proactive, since people
will eventually refuse to react when there is no urgency. In fact, understanding the
social, technological and cultural context of the involved people is fundamental to
ensure the success of the mediation. Furthermore, this coordination process should
be able to identify whenever familymembers need to be persuaded in order to engage
in social interaction.

As stated before, the design of computer-mediated communication technology
has not generally acknowledged the complexity and heterogeneity of the informal
care provision to older adults (Procter et al. 2014). Fischer and Herrmann (2015)
refer to this situation as a “Universe of One” problem, in which a solution for one
person will rarely generalize to a broader population. Therefore, a plausible option
to deal with this situation is to support meta-design, i.e., an approach where users act
as designers in a scenario where technology gets embedded into the socio-technical
environment to be deployed. Consequently, the latent needs of both older adults and
the rest of their family network are addressed in the design process.

13.4 On the Influence of Culture in Mediating
Intergenerational Communication

Recently, a lot of efforts reported inHCI literature have beendevoted to exploring how
family members interact using computer-mediated mechanisms. Particular topics of
interest are: understanding the attitudes and needs of different generations around
digital communication, and how to design ICT-based technology to support and
integrate the elderly into the family rituals and routines. However, most of these
research works are grounded in the reality of Western countries (i.e., North America
and Western Europe), which do not necessarily transfer to the reality of other social
groups, since people follow different behavior patterns or respect codes depending
on their culture. Next, we briefly describe several aspects of the intergenerational
family communication process in Western and Latin American countries, and then
summarize and discuss similitudes and differences.

13.4.1 Intergenerational Family Communication in Western
and Latin American Countries

With the proliferation of social media and ubiquitous technology for supporting
communication with family and friends, it is likely that older adults face increasing
challenges when interacting with their younger relatives, who typically use those
kinds of supporting technology to socialize (Lindley et al. 2008). When looking
deeper into family communication practices, some forms of interaction do not
necessarily involve an explicit sharing of messages between older adults and their
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close family members, but rather an ongoing awareness of the other party’s commu-
nication state (Riche and Mackay 2010). In other words, people actually use both
personal and environmental cues to help the other communication party understand
what is happening. As discussed in the previous sections, the design of supporting
technology in this application scenario is highly dependent on the socio-cultural
traits in which the intended technology will be deployed, as a way to actively support
technology acceptance and appropriation. Next we present a list of features of this
social process that influences the design of technology for both cultural scenarios.

Intra-family communication. Intra-family communication, particularly with
older adults, is perceived as different in individualistic and collectivistic cultures.
For instance, while grandparents in individualistic cultures do not typically have as
much contact with their grandchildren as they would like (Harwood and Lin 2000),
they may “view the exercise of familial obligation as an assault on their dignity and
moral worth” (Lindley et al. 2008, p. 77). Older adults in Latin America, which is
predominantly a collectivistic culture, still benefit from being considered by their
family members as a fundamental pillar in the family structure. In this latter case,
adult children are usually prompted to support their older parents following a personal
commitment that is grounded in affection (Stuifbergen et al. 2008). Frequently older
adults—particularly women—take care of their grandchildren or collaborate in the
parenting activities which strengthen the affective bound among them (Redondo
et al. 2015).

Autonomy and Independency of Family Members. According to Kennedy and
Wellman (2007), in developed countries, such as urban Canada, family members
have found different means to live their own lives while staying more connected.
This way of living is partially attributed to the high penetration and adoption of ICTs
and the tremendous mobility and reduced family size in Western countries that leads
then to a reduced assumption of intergenerational social interaction commitment,
when compared to what would be expected in a typical Latin American family.
Conversely, in collectivistic societies (e.g., Asia and Latin America), where people
are raised and continuously encouraged to support each other, the notion of family
has a central role in society. Therefore, the need for autonomy and independence is
lower, but it increases in younger family members.

Privacy. The literature reports this aspect as highly valuable in Western countries
(Caine et al. 2006; Huber et al. 2013; Mynatt et al. 2004; Vines et al. 2013), not only
for older adults but also for the rest of the family ecosystem. In the case of the Latino
culture, such an aspect is much more relaxed and practically non-existent among
older adults (Gutierrez et al. 2017). This can be explained by the close relationship
that people usually keep with other family members. In the case of teenagers, they
typically demand high privacy in both scenarios.

Interaction Preferences and Routines. Communication asymmetries are mainly
grounded in the types of interaction paradigms preferred by the participants (e.g.,
face-to-face encounters, phone calls or asynchronous messaging) and also to the
time periods liked to conduct synchronous interactions. These factors usually limit
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the interaction with older adults (Muñoz et al. 2015). However, the interaction rou-
tines also help reduce this problem, since they represent an informal agreement and
trade-off between the preferences of the involved people. Adherence to interaction
routines is important in both cultures (Lindley et al. 2008; Muñoz et al. 2015; Gutier-
rez and Ochoa 2016). However, in the Latino scenario it tends to be more required,
particularly in interactions with the older adults, since the social process involves
more communication. Concerning the respect for the people’s interaction prefer-
ences, in Western countries it is more required and addressed than in Latin America.
This could be explained because in individualistic cultures people are more aware
of their own and the others’ preferences, and also the interactions with the elderly
tends to be peer-to-peer. In the Latino scenario, the assistance provided to the older
adults frequently involvesmore than two people and several interactions among them
(Gutierrez and Ochoa 2017), which sometimes jeopardizes the respect for their own
and the others’ preferences, given that they prioritize reaching the assistance goal.

Relevance of Regular Face-to-Face Encounters. While exceptions occur, Latin
American families followan interaction routine—grounded in tradition—that inmost
cases involves a weekly family reunion (Suárez 2004). These meetings take place in
the home of a family member, usually the older adult or one of his/her adult children,
uniting those who are available during the weekend. If these family meetings do not
occur, or if their frequency is reduced, people miss them, particularly the elderly.
By recognizing that this routine should be adjusted according to the intrinsic family
evolution, most members value these opportunities to conduct face-to-face inter-
actions (Gutierrez and Ochoa 2017). Likewise, current trends in intergenerational
communication in Western countries shows several aspects that limit the possibility
to perform regular face-to-face encounters, e.g., the high mobility of the people or
the reduced time to interact with older adults. Consequently, technology-mediated
interaction replaces partially or completely face-to-face encounters. The use of tech-
nology generates asymmetries in the preferences of the involved parties. For instance,
according to Lindley et al. (2008), older adults prefer long synchronous exchanges
(such as those supported by face-to-face encounters), while younger generations pre-
fer short asynchronous exchanges (such as those mediated by instant messaging or
social networking services).

Technology Adoption. As mentioned before, the adoption of interaction technology
in Western countries is higher than in Latin America. It is not necessarily due to
economic reasons, but instead caused by the need that they feel for taking advantage
of it. Prior literature suggests that in developed Western countries this adoption
is motivated by the interest of the elderly in staying in touch with other family
members (Dickinson and Hill 2007; Lindley et al. 2008; Siibak and Tamme 2013),
particularly with their younger relatives (Nef et al. 2013; Waycott et al. 2013) and
grandchildren (Cornejo et al. 2013; Forghani and Neustaedter 2014; Lindley et al.
2008). Conversely, while older adults in Latin America show the same need (Barros
et al. 2014), they do not perceive a benefit in adopting digital technology. The reason
behind this attitude is that they manage their communication through mechanisms
that are already assimilated by them (Gutierrez and Ochoa 2016). In fact, very few
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Latin American older adults describe themselves as active users of social media or
demonstrate comfort in using smartphones.

Stress and Burden of the Intergenerational Social Care Process. An important
part of the social interaction with older adults is related to assist or socially care
for these people. In both cultures, the literature reports that family members feel
stress and burden when conducting these interactions (Gutierrez and Ochoa 2017;
Papastavrou et al. 2007). In Latino culture, an important part of the process is usually
conducted by family members through synchronous interactions (Barros et al. 2014;
Redondo et al. 2015). The low technology adoption of the elderly conditions their
adult children to use interaction means that are comfortable for the former, such as
short visits and phone calls, hence restricting the available alternatives for the latter
to deal with their filial obligation. This situation usually stresses and burdens those
family members who are in charge of assuming and coordinating within the family
network informal caregiving duties targeted to improve the wellbeing of their older
adults. This situation is also present in Western countries (Papastavrou et al. 2007;
Schorch et al. 2016) but probably in a lower frequency, since in individualist culture
this process tends to be partially supported by external caregivers and the older adults
are more autonomous.

In summary, although the findings obtained from studies in Western countries
could help elucidate how family networks find their way to interact with their older
adults in a broad sense, they are not necessarily representative of the Latino culture.
Themain reason that explains this contrast is the underlying attitude of adult children
on fulfilling caregiving tasks in favor of their parents, which is perceived as stronger
in collectivistic societies, and consequently the elderly frequently adopt a passive
attitude, resting on the shoulders of their family networks. These differences imply
that design guidelines of social interaction technology conceived for Western coun-
tries not only has to be tailored to Latino families, but also needs to acknowledge the
potential involvement of a broader scope of family members.

13.4.2 Comparison of Both Scenarios

Table 13.1 summarizes the features of the intergenerational social communication
shown in the previous section and compares these features for both scenarios in
order to illustrate the relevance of culture in the design of these interaction systems.
It is important to understand that the values assigned to each feature comes from
behavioral patterns identified in Latin American or Western countries, but do
not represent the reality of each social interaction scenario with older adults. In
Table 13.1, the symbol ++ stands for very high, +: high, −: medium, and X: low.
Using these symbols we characterize each aspect of the social interaction scenario
to help understand the reusability level of the HCI design knowledge gained for
each particular cultural domain.
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Table 13.1 Features of the
social interaction scenario
under a cultural perspective

Features of the social
interaction scenario

Latino scenario Western countries

Feeling of filial
obligation

++/+ −/X

Need of frequent
interactions

++/+ −/X

Need of autonomy
and independence

−/X ++/+

Need of privacy −/X ++/+

Respect for
interaction routines

++/+ +

Respect for
interaction
preferences

+/− ++

Relevance of the
face-to-face
encounters

++ +/−

Capability of
technology adoption

+/− +/−

Willingness to adopt
technology

−/X +/−

Stress and burden of
the intergenerational
social care process

++/+ +/−

The table shows a stronger requirement for intergenerational social interactions
in the Latino culture, which probably emerges from collectivistic practices like the
parenting style and the filial obligation (Barros et al. 2014). This requirement is lower
in individualist cultures, since people appreciate their independence, autonomy, and
privacy more, which reduces the need to conduct frequent interactions with older
adults and vice versa. The size of the family networks inWestern countries—usually
smaller than in Latin America—is another reason that contributes to reduce the
number of interactions with older adults.

The respect for the interaction preferences and routines of the people involved is
important in both cultures. However, respecting routines seems to be more important
in Latino culture and respecting interaction preferences seems to be more relevant in
Western countries. The reasons also seem to be rooted in the implicit agreements and
regular practices that are usually present in individualist and collectivistic culture.

Promoting or supporting face-to-face interactions is more relevant and feasible
in Latin American families, since these practices are typically part of their routines.
Moreover, family size and the low mobility of their members, both increase the
feasibility of these encounters.

Concerning the capability to adopt technology, both cultural scenarios are similar.
However, older adults in Western countries are more willing to use it than Latino
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elderlies, since the requirement to conduct remote interaction with other family
members is stronger for them; therefore, they perceive a higher usefulness in using
interaction technology.

In the case of the stress and burden generated by the intergenerational social care
process, is important in both cultural scenarios. However, it is more demanding in
the Latino scenario, since most interactions are synchronous and many of them are
face-to-face.

13.5 Conclusions

Given the high penetration of computer-mediated technology to support social inter-
actions at all levels, and the low adoption of these technologies among the elderly
people, it becomes evident that there is a need to conceive ad hoc solutions to allow
the participation of the elderly in this new social interaction scenario. This need
is enhanced due the fact that the elderly population is growing quickly worldwide,
particularly in non-Western countries (United Nations 2017).

On the other hand, most HCI research conducted in this domain has been focused
on the reality of older adults living inWestern countries, and therefore the findings are
(a priori) reusable to conceive technology for the same cultural domain. Although
the cross-cultural differences (and similarities) are important to conceive the next
generation of interaction technology for older adults, we still know relatively little
about that.

Therefore, we need to understand how we can reuse the design knowledge gained
during the previous two decades of HCI research with older people in order to
conceive the next wave of interaction systems for older adults considering their
culture.

This chapter emphasizes the relevance of considering this cultural aspect not only
to conceive ad hoc technology, but also to reuse the guidelines reported in the liter-
ature. Then, it discusses similitudes and differences between the intergenerational
social interaction processes conducted in Western and Latin American countries,
and also between the attitudes assumed by the people involved. Gaining this under-
standing is part of “knowing the user”, which is key in contemporary HCI research.

Recognizing the heterogeneity of intergenerational social interaction scenarios,
the suitability of the technology support given to older adults depends on the culture
of the people involved, since the process to be addressed and the roles played by
the older adults and the rest of the family network is shaped by these cultural traits.
Consequently, our capability to obtain suitable designs will be influenced by the
possibility to reuse culturally contextualized HCI knowledge. In that sense, this
chapter makes a step forward helping to conceive the next generation of culturally-
aware interaction technology for older adults.
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Chapter 14
Why and How Think-Alouds with Older
Adults Fail: Recommendations
from a Study and Expert Interviews

Rachel L. Franz, Barbara Barbosa Neves, Carrie Demmans Epp,
Ronald Baecker and Jacob O. Wobbrock

14.1 Introduction

Older adults (aged 65+) constitute the fastest growing age group in most nations,
projected to double by 2050 (World Population Ageing 2017 2017). Concurrently,
older adults in developed countries are adopting new technologies (Anderson and
Perrin 2017). Yet, older adults are still less likely to adopt new technologies compared
to other age groups, and they are more likely to discontinue use with age (Berkowsky
et al. 2015). One of the factors influencing adoption and use is the usability of
technologies (Neves et al. 2015).

Understanding how to adapt usability testing methods to the needs of older
adults is essential to developing innovative technologies that serve this population.
Contrary to popular belief, the challenges of using technology do not appear to be
a current generational challenge. Rather, they are a life course one: as we age, our
skills, needs, and aspirations change and we are more likely to face cognitive and
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functional decline (Neves et al. 2018a). Cognitive and functional decline can lead
to frailty, which is defined as having three or more of the following: low physical
activity, muscle weakness, slowed performance, fatigue, and involuntary weight
loss (Torpy et al. 2006). Frail older adults are likely to stop using technology;
authors suggest that abandonment is related to poor usability of technology (Gell
et al. 2015). Poor usability also influences older adults’ self-efficacy and anxiety
surrounding technology (Vroman et al. 2015).

Although the suitability of design methods for older adults has been investigated
(e.g., participatory design) (Vines et al. 2012), little attention has been paid to the
suitability of usability testing methods for frail older adults. If usability testing
methods do not capture the usability issues that frail older adults experience, it is
likely these technologies will be abandoned. Despite the employment of usability
testing methods with older adults, these methods have not been directly compared.
Undoubtedly, individual researchers have learned some of the challenges of these
methods, but to the best of our knowledge, there are no systematic accounts that
compare usability testing methods with frail older adults.

Given the lack of research on how to effectively employ usability testing methods
with frail older adults, we conducted a study to compare three variants of a commonly
employed usability testing method, the think-aloud (Ericsson and Simon 1980). We
compared Concurrent Think-Aloud, Retrospective Think-Aloud, and Co-discovery
with frail older adults (study 1). Additionally, we interviewed Human-Computer
Interaction (HCI) experts workingwith older adults to gain insight into their usability
testing practices (study 2).

The think-aloud, based on the verbal protocol byEricsson and Simon (1980), is the
most established usability evaluation. The most common variant is the Concurrent
Think-Aloud (CTA), in which participants verbalize their thought process while
performing tasks to give insight into their mental model of the system. In another
variant, the Retrospective Think-Aloud (RTA), participants perform tasks silently
and then think aloud while recalling how they performed those tasks. Co-discovery
(CD) involves two participants working as a team to complete tasks: as they interact
with each other they also verbalize their thought processes.

Our study with frail older adults showed that Co-discovery is the most suitable
think-aloud variant because with it (and only it), older adults verbalized their thought
process throughout the entire usability test. We also found that older adults perform
impression management during usability tests (i.e., try to present themselves in a
favorable light). Our findings from interviews with HCI experts suggest that usability
tests can be leveraged to enhance/maintain participants’ motivation to engage with
technology in their daily lives. Experts also warned that participants’ impression
management efforts and low self-efficacy can impact the usability test by making the
participant appear less competent.

Taken together, our results support a contextual approach—i.e., a perspective that
includes context as both a core variable and framework—to usability studies. This
approach considers the complexity of working with a heterogeneous but vulnera-
ble older population and includes the need to understand users and empower them
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in usability studies through adjusted and user-sensitive multi-methods. Thus, this
contextual perspective contributes to methodological innovation in HCI, advancing
methodological eclecticism (multi-methods) and flexibility when studying sensitive
populations (Neves et al. 2018b).

14.2 Deployment with Frail Older Adults

To compare the three usability testing methods with frail older adults, we conducted
a usability test with 12 participants in the context of a three-month technology
deployment study (Neves et al. 2017). Participants experienced one of three usabil-
ity testing methods: Concurrent Think-Aloud (CTA), Retrospective Think-Aloud
(RTA), or Co-discovery (CD).

14.2.1 Participants

We recruited participants in collaboration with staff from a care home. We jointly
organized two information sessions for residents and relatives. Staff then approached
interested residents who met our selection criteria, excluding those with dementia or
unable to consent. Twelve participants completed the study (see Table 14.1); their
enrollment was staggered, occurring over six months. Participants were considered
frail, having visual, hearing, speech, motor and cognitive impairments.

This purposive sample was appropriate to our in-depth study, particularly of insti-
tutionalized older adults with different impairments and frailty levels.

Two participants, a married couple (P8a and P8b), wanted to share a tablet and
used the same device throughout the study. Participant ages ranged from 74 to 95 (M
� 82.6; SD � 5.5). Most had a college degree, but different levels of digital literacy.

14.2.2 Apparatus

The technology used during the usability study was an iPad-based accessible email
client that was designedwith older adults who hadmotor impairments and low digital
literacy. The tool was based on participatory design sessions and field studies. It had
four main messaging options: picture, short preset text, video, and audio. The user
could also receive text, video, and picture messages. Contacts were associated with
photos in an alphabetized list and the interface was icon-based.
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Table 14.1 Demographics of deployment participants and usability testing method experienced:
Concurrent Think-Aloud (CTA), Retrospective Think-Aloud (RTA), Co-discovery (CD)

Code Age Gender Previous
occupation

Impairments Digital literacy Method

P1 84 F N/A Speech & motor Low CTA

P2 86 F Teacher N/A Medium RTA

P3 80 F Librarian Motor, visual,
& hearing

Low RTA

P4 86 M Minister N/A Medium CTA

P5 95 M Physician Visual Medium CD

P6 – – Withdrew – – CTA

P7 74 M Engineer Parkinson’s
disease

Medium CTA

P8a 80 M Accountant N/A Medium CD

P8b 77 F Teacher Scoliosis None CD

P9 86 F Artist Visual & motor None RTA

P10 79 F History teacher Aphasia None RTA

P11 80 F Nurse Visual None CD

P12 84 F Teacher N/A Low RTA

14.2.3 Study Design

Our usability studywas a part of a larger deployment study. In this sectionwe describe
the deployment and usability study design.

14.2.3.1 Deployment Study

We conducted a three-month deployment in a Canadian care home. Participants
kept our iPad-based tool and used it independently every week to send messages
to relatives. We performed the usability study at the end of the deployment study.
The deployment included training sessions, semi-structured interviews, and field
observations; used to contextualize the usability tests’ findings.

14.2.3.2 Usability Study

Each participant experienced one usability testing method, as in a between-subjects
design. As usability tests could cause fatigue, we didn’t perform a within-subjects
comparison of the methods. We had three participants in the Concurrent Think-
Aloud (CTA) condition, which required verbalization while completing tasks. Five
participants were in the Retrospective Think-Aloud (RTA) condition, in which
they verbalized while watching a video of themselves completing the tasks. Four
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participants were in the Co-discovery (CD) condition, working in pairs to complete
tasks. Participants were randomized to the RTA and CTA conditions, and from these
conditions, four participants were selected (based on personal circumstances) to be
in the CD condition. We involved P8b in the testing session by doing CD with her
husband; P5 and P11 were selected for the CD condition based on similar levels
of comfort with the tool. We could not balance the conditions due to unforeseen
circumstances that required sensitivity, such as P8a bringing his wife to the usability
testing session.

We designed the usability test to have five tasks and take an average of 15 min.
We printed the tasks on 3 × 5 inch notecards. The tasks progressed from navigating
to the researcher’s contact information to sending and receiving messages. We based
the tasks on common and uncommon scenarios of use. The uncommon scenarios
drew on what participants reported to be the least used feature (video messaging).
These tasks were chosen to test for strategies, such as participants’ abilities to draw
inferences between tasks, given that the audio and picture features had analogous
interfaces/steps. We arranged the tasks in order of difficulty, with the least difficult
task being first, to ease the participant into the tasks and avoid lowering their confi-
dence from the start. Along with testing whether they could operate some features,
we wanted to know whether: (1) they could follow a longer navigation path, (2) they
knew how to go back or cancel an action, and (3) they understood message history
and contact order. These tasks provided insight into participants’ level of system
comprehension in as few tasks as possible.

14.2.4 Usability Testing Procedure

There were ten testing sessions in total (three CTA, five RTA, two CD), which lasted
on average 36 min each (SD� 8.82). We began the session with warm-up questions,
followed by the condition (CTA, RTA, or CD).

The researcher emphasized that the tool was being tested and not the participant.
Participants were then instructed to complete the task and to ask for help only when
stuck. One researcher sat next to the participants, while another researcher stood
behind the participants and videotaped their hands as they interacted with the iPad.

For the CTA condition, the participants were instructed “to say what’s on your
mind as you are doing the task.” The researcher demonstrated the CTAwith a simple
task on her tablet. The researcher emphasized that the participants could stop thinking
aloud if it became burdensome but asked that the participants try to finish the task. For
ethical reasons that may result from CTA’s additional cognitive load, such as causing
distress and making participants more aware of their limitations, the researcher did
not prompt participants to continue to think aloud if participants fell silent.

For the RTA, the researcher gave instructions after participants completed the
tasks. The instructions were for participants to verbalize their thoughts during the
task while watching the video recording of themselves performing the task. The
researcher also demonstrated the RTA with a video of herself doing a simple task
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on her tablet. Additionally, the researcher showed participants how to pause and
play the video. If participants fell silent for more than 20 s, the researcher prompted
participants to think aloud by asking, “Do you remember doing the task? What were
you thinking?” Because participants were not multi-tasking in the RTA, it seemed
appropriate to prompt participants.

In the CD condition, participants were instructed to work together to finish tasks.
The researcher also advised participants to consult one another if they got stuck
before asking our assistance.

14.2.5 Analysis

We analyzed the usability tests with a tabulation of task completion, task time,
errors, and challenges encountered. We also used thematic analysis (Patton 1990) to
uncover general patterns, including categories and themes, within and across cases.
Our thematic analysis was based on an inductive and deductive approach—i.e.,
codes were identified from the data based on both a priori and new insights regard-
ing: benefits, challenges, and outcomes of the usability testing methods. Authors
coded independently to identify categories and themes, following an open and
then a structured coding process. An external coder determined a basic inter-rater
reliability of 98% using the procedures described in (Patton 1990): this coder
counted the discrepancies in category assignment between the codes and themes of
the coders for half of the data. This simple procedure suits our data, sampling, and
analytical technique, as recommended in the literature (Patton 1990).

14.3 Study 1: Results and Discussion

We present a comparison of the usability testing methods and three overarching
themes identified from the thematic analysis: Impression Management, Low Self -
efficacy, and The Researcher’s Role.

14.3.1 Comparing the Thinking-Aloud Variants

We compared the suitability of three usability testing methods: Concurrent Think-
Aloud (CTA), Retrospective Think-Aloud (RTA), and Co-discovery (CD).

14.3.1.1 Concurrent Thinking-Aloud (CTA)

We found that P1 and P4 could perform the CTA to a certain point. However, they
stopped thinking aloud as soon as they became stuck/lost. Their comfort with CTA
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was unexpected, especially for P1 who had speech impairment: “I can do that, I’m a
good talker. I actually talk to myself.” It was clearly difficult for P7, as he was very
frail. He spoke quietly, and it was difficult to hear his verbalizations. At the end of
the session, he reported a negative impact on his physical and emotional state:

“Tired is one thing I am, but I’m also quite tense to be trying to concentrate on
this (…) which is more of a problem than being tired. I don’t know, we’ve been doing
it for 10 or 15 min now, but my hands are quite tense, and I start to shake (…) For
Parkinson’s disease some people get a lot of anxiety.”

P7’s discomfort suggests that the frailty level could contribute to a participant’s
ability to perform a CTA.

14.3.1.2 Retrospective Think-Aloud (RTA)

Retrospective Think-Aloud was unsuccessful for several reasons. Three of the
participants had difficulty understanding the instructions for the RTA or its purpose:
“[There’s] not much action going on in the picture though…” (P3). Of the five
participants, only two completed the RTA but reported several challenges. We ended
the RTA early for three participants: P3 became frustrated and stopped watching the
recording, P9 reported that watching the recording made her eyes hurt, and P12 also
found it difficult to watch. Watching themselves made P10 and P12 more aware of
their mistakes during the test: “I don’t want to go through this again. I found it very
stressful.”, P12 reports; P10 noted, “[I completed the tasks] after a while…but [the
researcher] had to fix [my mistakes].”

Even when the participants performed the RTA, there were challenges. First,
despite prompts to think aloud, participants usually watched the recording silently.
Second, when they thought aloud, their verbalizations were not revealing. They
commented on what they were seeing rather than what they were thinking while
completing the task: “Now I’m following the instructions and I was just told to put
a short message in” (P2). They also had difficulties remembering what the task was
andwhat they were doing in the video, as found in prior work (Dickinson et al. 2007).

14.3.1.3 Co-discovery (CD)

Of the three conditions, Co-discovery (CD)wasmost appropriate for our participants.
The four participants in the CD condition completed all five tasks successfully and
without the researcher’s assistance. Participants worked effectively as a team in
the CD condition and overcame challenges together by compensating for the other
participant’s missing knowledge.

All four participants verbalized to keep their partner on the same page while
completing a task: “So we want a picture, and we want to turn it around (…) and now
we don’t want to send it” (P11). Unlike CTA, participants continued to verbalize
when they did not know how to do something by asking the other participant:
“Where’s the garbage pail gone?” (P11).
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Additionally, P11 learned from P5 that she could communicate with people over-
seas like P5 did with his granddaughter in Iran. Sharing knowledge is a known
advantage of CD over other methods: CD can uncover the overlap of the participants’
knowledge while highlighting where this overlap does not exist (Miyake 1986).

Another relevant observation was the participants’ interpersonal dynamic. A
“pilot” and a “co-pilot” emerged: the pilot interacted with the tablet while the
co-pilot suggested alternative paths, reminded the other participant of the task, and
supported the other participant’s decisions. This might also be because co-pilots,
P8b and P11, already had a secondary role surrounding technology, which was based
on deferring to their husbands for technical support. So, it may have felt natural to
let the other participant lead.

14.3.2 Usability Tests: Thematic Analysis

The thematic analysis of the usability tests identified three themes: Impression
Management, Low Self -efficacy, and The Researcher’s Role. These were present
across conditions and provide insight into conducting usability tests with older
adults regardless of the think-aloud method.

14.3.2.1 Impression Management

Five participants engaged in impression management, i.e., behavior stemming from
the desire to make a positive impression on the researcher (Goffman 2012). Many
felt the need to explain why they struggled or could have performed better during
the test, even when able to complete most tasks. This need may have been related to
knowing the researchers over the course of the study and not wanting to disappoint
them. For example, after sending/receiving a video message, P1, P2, P10, P11, and
P12 told us they had never used the video feature before to justify their issues with
the task. After expressing that she did not perform well on the test and apologizing
to us, P10 also pointed out that she was 79 and had had two strokes. P12 also noted
that she had difficulty holding the tablet because of the weakness in her hand.

P1’s behavior was another example of impression management. At the beginning
of the test she told us that the app was “amazing,” that her family liked that she was
using the app, and that the app was better than a phone. However, during the test
it became clear that the learnability of the app was poor as she showed gaps in her
understanding even after using the app for threemonths.Most participants (3 out of 5)
who performed impression management were in the RTA condition.
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14.3.2.2 Low Self-efficacy

Apologizing throughout the test was common, particularly for three participants (P1,
P9, P12). These participants apologized for making mistakes and for not knowing
how to perform a task. P1 and P11 verbalized their low self-efficacy by explaining
theywere “forgetful” and “not electronically-savvy.” P10 and P12 told the researcher
that they did not do well on the test saying, “I just goofed” and “I was very hesitant
about all of this.”

14.3.2.3 The Researcher’s Role

Despite instructions to only consult the researcher when it was absolutely necessary,
most participants engaged the researcher even when completing tasks. To avoid
increasing their stress levels, we felt the need to frequently provide supportive
comments and acknowledgements. Some participants needed more support from
the researcher, since they were internalizing fault for making mistakes (P10, P12).

However, three participants did not want our support. Instead of asking the
researcher for guidance, P2 relied on the task cards to complete the tasks. If she
made a mistake, she re-read the task card before attempting another approach. P2
did not start off the deployment study with a high level of digital literacy, yet she
practiced using the app, and by the time of the usability test, she had learned how to
use most features and was enthusiastic about the app.

P3 struggled to complete most tasks, only completing one of five: she repeated
the same steps even after they proved futile. Despite her apparent frustration, she did
not ask questions and ignored the researcher’s attempts to guide her. After a while
she indicated that she was done with the usability test with her body language: by
sitting back, with her chin on her chest. In contrast to P2, P3 showed little interest
in the technology throughout the deployment study, even though she remained until
its completion. She did share, however, one illuminating story: she used to work as
a librarian and found the command prompt easy to use when it was first introduced
at her work. When they switched to using a Graphical User Interface, she couldn’t
understand it. Her difficulty with the system was a major factor in her decision to
retire. She carried with her this negative experience of technology, which affected her
self-efficacywith technology. The researcher involvementmay have been detrimental
in this case, reinforcing her self-perceived incompetence.

P5 also did not ask for help during the test, partially because he could rely on
P11 for support during the Co-discovery (CD). He may not have wanted assistance
from the researcher to maintain his sense of autonomy (as the “pilot”) and show that
he could still learn something new. P5 was a highly-esteemed doctor who worked
in rural areas until his retirement. He had recently begun to show signs of cognitive
decline, whichwere difficult for him and family because of his identity as an educated
and intelligent man. He enrolled in the study to slow the effects of decline. The CD
may have worked well for P5 because he did not have to rely on the researcher and
had a peer support (P11).
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Due to participants’ low self-efficacy and to minimize stress, assistance from the
researcher was necessary when requested. But we also found that alternative forms
of support (e.g., task cards and peer-support) were essential for keeping participants’
sense of autonomy intact and bolstering their confidence.

14.3.3 Summary

Results from our deployment study suggest that Co-discovery (CD) is the most
appropriate usability testing method for this group of individuals. Additionally,
several insights that contribute to our recommendations: (1) Participants’ impression
management and low-self efficacy impacted the test more than participants’ frailty,
(2) the researcher should be involved in guiding and supporting the participant, but
be sensitive to those who do not want assistance, and (3) for participants who do not
want assistance, researchers should provide alternative means of support to boost
self-efficacy and autonomy. Many of our findings were reinforced by experts in our
interview study, reported below.

14.4 Study 2: Interviews with Experts

To uncover usability testing practices of HCI experts who work with older adults, we
conducted an interview study. In this study, experts designed hypothetical usability
tests for different personae, which were based on participants from Study 1. The
usability test exercise aimed to understand experts’ decision-making process and
how they would account for different participant characteristics.

14.4.1 Participants

Researchers and professionals with international reputations for working with older
adults while developing and evaluating technology were identified. Care was taken
to identify experts from different regions and with different backgrounds. These
considerations resulted in contacting 11 experts via email, six of whom agreed to
be interviewed in 2015. These six HCI researchers and practitioners (three women
and three men) had backgrounds in psychology, engineering, computer science, and
occupational therapy. All of them had worked in centers/laboratories dedicated to
studying the use of technology by older adults or by those living with aging-related
impairments (e.g., tremors, speech impairments, cognitive decline). All experts had
peer-reviewed publications reporting the results of usability tests with older adults.
These experts were distributed across three continents and worked with older adults
in English, Spanish, and French language environments.
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14.4.2 Interview Procedure

The semi-structured interviews included: (1) questions about experts’ use of
usability testing methods with older adults, and (2) a scenario involving a usability
test. The first and third authors conducted the interviews via Skype, in person,
or by phone depending on the expert’s preference. All interviews were recorded
and conducted until theoretical saturation was reached (Morse 2012). We stopped
recruiting experts when we saw overlap in their use of methods and we had an
overarching understanding of their approaches.

The general question portion of the interviews elicited information about experts’
experiences with different usability testing methods. It also asked about adaptive
methods to meet both the participants’ and their needs. Then, we gave experts a
usability testing scenario; experts had to plan a usability test for a specific technology.
The scenario was constrained through the specification of usability test goals and the
inclusion of four hypothetical participants with varying abilities and dispositions
towards technology. The personae describing these hypothetical participants were
based on participants P1, P3, P4 and P7 from our deployment study (see Table 14.1).
Included in the descriptions were the personae’s levels of digital literacy, attitudes
towards learning, and impairments. The technology to test for was similar to the
one evaluated in Study 1. Experts were asked to design a usability test based on the
described goals, technology, and hypothetical participants. They were also asked to
justify the choices they made so that we could uncover experts’ decision-making
processes.

14.4.3 Analysis

An inductive thematic analysis was applied to the interviews. The procedures used
were similar to those from Study 1, including calculating a basic inter-rater reliability
(Patton 1990), which was also 98%.

14.5 Study 2: Results and Discussion

The thematic analysis of the interviews with experts identified four main themes:
Experts’ Current Practice, Adapting to Participant Characteristics, Ethics, and The
Researcher’s Role.
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14.5.1 Experts’ Current Practice

Our experts report using a variety of usability testing methods, including: task-based
usability tests (E5, E6, E2), think-alouds (E1, E3, E5), observation (E1, E4), Likert-
type rating scales (E1, E2), cognitive walkthroughs (E6), validated instruments such
as QUEST 2.0 (E1), interviews (E1), and usability questionnaires (E4). We report
on their evaluation of think-alouds and task-based usability tests.

14.5.1.1 Advantages and Disadvantages of Think-Alouds
and Task-Based Usability Tests

Experts reported that the advantage of task-based tests is that they produce
quantitative data and the researcher can control how participants interact with the
technology, which facilitates data comparison across participants. The disadvantages
of task-based tests and think-alouds are that they can cause frustration and anxiety in
the participant. When the test is structured more informally, the researcher can see
how participants do tasks they are already familiar with. Regarding think-alouds,
E1 noticed that she had to prompt participants frequently for the think-aloud to be
successful. While E3 reported that the problem with this method is that participants
think aloud as long as they know what they are doing and stop when they do not
know—precisely the moment at which the researcher needs to gain the most insight.

14.5.2 Adapting to Participant Characteristics

All experts except for E2 reported adapting methods to the individual and context.
E5 expressed the importance of being flexible when designing the test due to the
nature of the participants: “Because we [are] dealing with a vulnerable cohort, we
[are] very mindful not to have formal methods or formal processes that would start
to engender fear or concern, or at all lack sensitivity to the situation (…) any method
or technique had to be a servant to the context of the fragility and the vulnerability
of the participants” (E5). Although this methodological flexibility seemed common
across experts’ accounts, it is seldom reported on. This calls attention to the need
to recognize the complexity and messiness of fieldwork and our responsibility as
researchers to both our participants and scientific community.While designflexibility
might affect replication or reliability of instruments across studies, it ensures validity.
Reliability can then be guaranteed with a multi-methods approach (triangulation,
mixed-methods) as suggested by our study and the experts.
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14.5.2.1 Participant Motivation to Use Technology

The primary concern of most experts was adapting tests to maintain and enhance
participants’ motivation to use technology both during and after the study. Of all
the hypothetical participants, experts had the most advice for P3 due to her lack of
interest in the technology. First, they would interview her to understand her lack
of motivation. Second, they would enhance her motivation through adapting the
usability testing session so it was also training in basic computing skills to build her
self-efficacy. Another waywas tomake clear the benefits of using the technology. For
example, E5 found that putting the app in the context of communicatingwith overseas
family was a motivator for his participants. Experts explained that while there are
work-arounds for physical or cognitive frailty, there is not much the researcher can
do when a participant lacks motivation. Thus, experts found it critical to address
motivation, keeping participants in the study and preventing the experience from
negatively affecting their self-efficacy. Similarly, Waycott et al. (2016) found that
participants’ experiences with technology during a study affected their self-efficacy
and contributed to older adults’ decision to drop out.

14.5.2.2 Low-Self Efficacy and Self-confidence

Experts reported that low self-efficacy was an issue during usability tests. E6
mentioned that participants often apologized and felt like they had let him down. To
bolster their confidence, experts employed different strategies.Onewas to ask the par-
ticipant to lead test and show the features they used most often and enjoyed using. E6
also mentioned that conducting the test from a lab can be detrimental to participants’
self-confidence because “many seniors don’t have a university education [and]
they get intimidated by the university setting.” E2 and E6 mentioned celebrating
small successes and reassuring them “that just by being themselves they are very
valid participants.” Considering the effect of low self-efficacy on the test, E3 men-
tioned using a mixed approach to tease out whether participants’ self-consciousness
was making them perform worse.

14.5.2.3 Impression Management

Experts noted how low self-efficacy and self-perception resulted in impression
management efforts, i.e., participants saying things they believe the researcher
wants to hear (E1, E2, E4, E6). For instance, E1 explained that participants often say
researchers “are lovely people” and that a given technology “is great and wonderful
(…) but then show signs of frustration and confusion.” For this, E1 combines meth-
ods, such as behavioral coding and Likert-type scales, to identify usability issues
from overly optimistic self-reports. E3 also found theatre beneficial for overcoming
impression management because participants are more honest about their opinions
when acting. Establishing a relationship with the participant may help reduce the
conscious and unconscious need to please and be seen in a favorable light (E2, E6).



230 R. L. Franz et al.

14.5.2.4 Physical and Cognitive Abilities

Experts frequently adapted usability testing sessions to their participants’ abilities,
primarily by doing the session from participants’ homes. Not only does this allow
experts to see how participants use the app in their natural environment, but their
home will be set up for participants’ accessibility needs. So, most experts would
conduct the session with P7 (who had Parkinson’s Disease) from his home. E3 also
mentioned doing a remote usability test with P1 (who had a speech impairment) and
P7 (who had Parkinson’s disease) by asking them to do tasks and fill out a form
afterwards, to avoid making them self-conscious about their impairments. For E3,
the test design was sensitive not only to P1’s and P7’s impairments, but also to their
attitudes towards their impairments.

14.5.2.5 Digital Literacy

All experts agreed that traditional usability testing methods such as think-alouds and
task-based tests could be used with P4 because of his high level of digital literacy
and low frailty.

14.5.3 Ethics

Experts stressed that there is a lot at stake when conducting usability tests with older
adults. The usability tests can have a lasting impact on participants’ perceptions of
technology and on their competence and self-confidence. E6 asked, “[If] we suspect
there are already usability issues, why do we confirm our suspicions with people?”
He went on to say that in industry “we are often just trying to get data to convince
somebody else because a hunch wasn’t enough.” To avoid usability tests being a
negative experience for the participant, E4 emphasized first piloting the app and the
usability protocol in the lab. Having an expert do a heuristic evaluation of the app
is another strategy. E6 would use P4 (who had high digital literacy and no major
impairments) as a control participant to test out the tasks and see if the amount of
data was enough for the designers on the product team.

14.5.4 The Researcher’s Role

Experts highlighted the need to communicate the purpose of the study (E1, E2, E4,
E6) and the participant’s role in the test (E6). Although it is important to adapt
tests, participants may feel the researchers think they do not have the capacity to
perform challenging tasks (E2). The researcher should be careful when adapting the
test and avoid assuming low self-efficacy means low competency. Instead, adapt the
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test to the level of motivation, abilities, and digital literacy. The researcher can also
remind the participant that the method is not “dumbed down” but used with many
different populations (E2).With the hypothetical participants, experts would bemore
involved in the test with P1 and P3 (both had low digital literacy). E5 also talked
about having participants use the technology with one another, saying “I would use
P1 as a champion” to facilitate relationships with the other participants through the
app. He would also challenge P4 to explore assistive technologies for P7, saying
that participants can contribute to the study as “not just recipients of care, [but as]
careers.” However, E2 warned facilitating peer-to-peer support should be carefully
handled: peers should have similar levels of digital literacy because proficient users
can disincentivize participants with low digital literacy.

14.5.5 Summary

Experts use various usability testing methods with older adults and often adapt tests
to participant characteristics. Enhancing and maintaining participants’ motivation to
use the technology and stay in the study is crucial, followed by other issues such as
self-efficacy, impression management, physical and cognitive abilities, and digital
literacy. Experts focus onmotivation because of usability tests’ impact: these tests can
have a lasting influence on participant self-confidence and perception of technology.
Experts highlight the researcher’s role to communicate higher level information and
not assume low competence to avoid “dumbing down” the test. Finally, experts
encourage peer-to-peer support to give participants a clear purpose in the study.

14.6 Recommendations

We compiled our think-aloud findings and expert insights to present four main take-
aways. These recommendations gain from an approach that brings together different
perspectives (end-users and experts) and an in-depth and contextualized research
design.

14.6.1 Takeaway 1: Recruit and Plan for Co-discovery

We found that Co-discovery (CD) is more appropriate than Concurrent Think-Aloud
(CTA) and Retrospective Think-Aloud (RTA) for our frail older adult participants.
Participants in RTA struggled to see and remember what was happening in the video
recording. Additionally, it reminded participants of their mistakes, influencing their
self-efficacy. CTA was successful with participants who were not highly frail, and
experts agreed that P4, who had no serious impairments and high digital literacy,
could use traditional usability methods. One downside of CTA encountered in both
studies is that participants stop thinking aloud once they did not know what they are
doing.
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If participants are interested in working with their peers, E5 encouraged involving
more than one participant in the usability test, and we found CD effective in elic-
iting participant verbalizations. CD may reflect participants’ existing roles toward
technology, as we found a “pilot-co-pilot” dynamic with participants who deferred to
their husbands for technical support. However, researchers shouldmatch participants
with similar digital literacy levels. Two experts warned that grouping a high digital
literacy participant with a lower digital literacy participant could be detrimental.

14.6.2 Takeaway 2: Discover and Enhance Participant
Motivation to Use Technology

Experts expressed that usability tests can have a lasting impact on participants’ self-
efficacy and perceptions of technology. For this reason, experts emphasized ensuring
the test does not demotivate participants by being too difficult; motivation to use tech-
nology appears to relate to self-efficacy, as found in prior work (Waycott et al. 2016).
For P3, her lack of interest affected her performance, which may be due to negative
past experiences with technology. For this participant, the usability test and study
in general was an opportunity to help regain confidence with technology. P3 may
have benefitted from a test including tasks that she knew and enjoyed performing.
Informal testing approaches can be used for participants with low enthusiasm.

14.6.3 Takeaway 3: The Researcher’s Role Includes
Enhancing Participants’ Sense of Autonomy
and Self-confidence

How much information and guidance to provide participants in usability tests can
be non-intuitive. We recommend sharing high-level information about the study,
guiding participants if they ask for help, and providing alternative forms of support.

14.6.3.1 Share High-Level Information

Experts emphasized sharing high-level information such as the purpose and goals of
the usability test with participants, while establishing their role as the expert in that
process.

14.6.3.2 Guide the Participants When Asked

Although we instructed participants to only ask for our assistance when they were
stuck, participants would often engage us in the test. Thus, we recommend a greater
degree of researcher involvement when participants want it, providing encourage-
ment and support.
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14.6.3.3 Provide Alternative Forms of Support for Participants Who
Do not Want Researcher Assistance

Involving two ormore participants in a usability test can be beneficial formaintaining
participants’ sense of autonomy (as we found) and for giving them a sense of purpose
in the study (according to E5). Alternative forms of support such as task cards can
be helpful for participants who need some assistance but want to work through tasks
independently.

14.6.4 Takeaway 4: Low Self-efficacy and High Impression
Management Can Have a Greater Impact
on the Usability Test Than Frailty

Results from both Study 1 and Study 2 suggest that participants’ low self-efficacy
and high impression management efforts can affect usability tests more than level of
frailty. To offset challenges with low self-efficacy and high impression management,
we recommend using multi-method approaches, allowing participants to lead, and
pilot-testing.

14.6.4.1 Use Multi-method Approaches

Impression management and low self-efficacy were identified as challenges in both
studies. As experts suggested, multi-method approaches can help reduce the effects
of impression management and tease out whether participants’ self-consciousness is
making them perform poorly. Furthermore, multi-method approaches can make the
best use of participants’ time (e.g., combining training and usability testing in one
session).

14.6.4.2 Allow the Participant to Take the Lead

For participantswith low self-efficacy, experts highlighted the importance of informal
approaches, such as not enforcing a list of tasks but asking participants to walk
through the system with the researcher. By emphasizing participants’ central role in
the test, we can increase their confidence and help reduce impression management
efforts.

14.6.4.3 Ensure the Prototype Works Well Before Testing It with People

Usability tests should not diminish participants’ self-efficacy and confidence.
Therefore, E2 and E6 emphasize piloting the tool or doing a heuristic evaluation
by an expert. To conclude, by combining fieldwork with older adults and interviews
with experts, we put forth recommendations to conduct usability tests with frail
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older adults—a diverse population with varying needs and expectations. This
practical information can assist researchers with method application, development,
and refinement.

14.7 Conclusion

This study is limited by a purposive sample, so insights cannot be generalized to all
usability testing contexts in which frail older adults participate. However, the breadth
of experts’ experience and older-adults’ abilities enabled a rich understanding and
comparison of a variety of issues of interest to the community.

We conducted two studies to investigate usability testing with frail older adults.
Study 1 showed that Co-discovery (CD) was most suitable for our group of partic-
ipants because they were able to think aloud throughout the test. Our second study
with HCI experts whoworkwith older adults showed that experts adapt to participant
characteristics, such as self-efficacy, and focus on keeping participants motivated in
the study. Based on these two studies, we advanced recommendations for conducting
usability tests with frail older adults.
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Chapter 15
Working Towards Fostering
Programming Acceptance
in the Everyday Lives of Older and Adult
People with Low Levels of Formal
Education: A Qualitative Case Study

Sergio Sayago, Angel Bergantiños and Paula Forbes

15.1 Introduction

This chapter discusses factors that contribute to the possible
1
acceptance (or

rejection) of programming in the everyday lives of older and adult people with low
levels of formal education. We do this by drawing upon three in-person courses on
learning programming. The courses were hands-on introductions to Java, Scratch,
App Inventor, and Processing. We conducted these courses with (N � 29) older
and adult people with different cultural backgrounds (Spanish, Latin-American,
East-European, Asian, and Arabian), over an 8-month period, between 2017 and
2018. We carried out the courses in an adult educational center in a working class
neighborhood in Barcelona (Spain).

Technology acceptance is concerned with the factors that help us predict and
explain why some technologies are accepted or rejected. With the introduction of
digital technologies in multiple facets of contemporary living, and the pivotal role
they play in most of them, technology acceptance has become an important and
active research area. Technology acceptance research dates back to the 1980s, when

1We focus on possible rather than actual acceptance because the results of the case study show that
programming and our participants are two worlds apart.
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the seminal Technology Acceptance Model (TAM) was published (Davis 1986).
Since then, TAM-like models, such as TAM2 (Venkatesh and Davis 2000) and
UTAUT (Unified Theory of Acceptance and Use of Technology) (Venkatesh et al.
2003) have been published, with the goal of dealing more accurately with technol-
ogy adoption in a context of growing widespread technology usage. These models
have been applied—and validated—in a broad array of workplace/organizational
contexts (Marangunić and Granić 2015), accounting for moderate-to-large percent-
ages (between 17 and 70%) of the variance in user intentions to use technologies
(Venkatesh et al. 2003). Much of this research is quantitative and has employed
self-reported data (Chuttur 2009), which has some limitations—such as not actually
focusing on technology usage. In this chapter, we explore technology (in partic-
ular, programming) acceptance—to be more precise, possible rather than actual
acceptance—in a voluntary (learning) context, which differs considerably from the
contexts in which much technology acceptance research has taken place, inasmuch
as productivity, effectiveness, and efficiency, which are key constructs in TAM-like
models, play a very minor role. We do this by adopting a qualitative approach, based
on first-hand observations and conversations, in an attempt to better understand
actual technology use and the reasons for the participants’ behaviors and intentions.

In recent years, there has been a surge of public interest in promoting com-
puter programming for all. Examples are the European Commission supported
initiatives Code Week and All You Need is Code, along with specialized initiatives
intended to introduce programming to school-aged children (K-12) and the launch of
introductory programming university courses for students outside Computer Science
(Chilana et al. 2016). This has given rise to critical views, which challenge the need
of having everyone learn to code, e.g. (Shein 2014). Yet, programming, understood
either in its traditional, low-level sense (i.e., turning out code) or from the viewpoint
of computational thinking, i.e., learning how to think like a programmer, is widely
seen as a key skill in the 21st century (Montfort 2016). As stated in (Guo 2017),
programming skills can empower older people (65+), who represent a large and fast-
growing fraction of the global population, to improve their quality of life, maintain
part- or full-time employment, and compensate for the shortage of programming
teachers in primary and secondary schools. However, little is known about the rela-
tionship between programming and older people. (Guo 2017) is the first known study
of older adults learning computer programming. The profile of the older adults who
participated in (Guo 2017) was skewed towards highly educated, technology-literate
and self-motivated. In this chapter, we are interested in exploring the factors that can
foster programming acceptance in the everyday lives of a very different profile of
older people than that of those older adults who participated in (Guo 2017). We also
enrich the discussion by adding an intergenerational perspective, which is important
to understand similarities and differences between older and non-older people.

What factors can help us predict and explain the possible acceptance or rejection
of programming among older and adult people with low levels of formal education?
We discuss the relative relevance of key technology acceptance constructs, showing
that Perceived Ease-Of-Use (PEOU) is much less important than Perceived Useful-
ness (PU) in fostering programming acceptance. All our participants perceived that
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they had to discover and understand the fit of programming in their lives, as opposed
to those older people who participated in (Guo 2017), in order to decide to explore
the technology further. PU has therefore a non-instrumental meaning in our case
study. We also show that the figure of the course instructor and the group played a
key role in fostering programming acceptance. The social atmosphere turned out to
be key to encourage decision-making. Thus, we argue that the predominant focus on
the individual in technology acceptance does not seem to predict and explain well
enough possible acceptance or rejection in our case study; a shift to social accep-
tance seems more suitable for doing so. We also discuss some methodological—and
ethical—issues, such as the difficulties in asking validated items of TAM (e.g., “I
have the knowledge necessary to use the system”) to older and adult people with low
levels of formal education.

15.2 Overview of Related Works

There is a great deal of research on technology acceptance. In Sect. 15.2.1, we review
selected studies, which help us to focus on three key aspects of previous research we
aim to highlight in this chapter, because of their connection with the case study: the
origins of TAM, its evolution, and criticisms. In Sect. 15.2.2, we turn to computer
programming, which is also gaining traction in the HCI community, and discuss the
‘for all’ aspect from the viewpoint of older people and technology acceptance.

15.2.1 Technology Acceptance

“With growing technology needs in the 1970s, and increasing failures of system
adoption in organizations, predicting systemuse became an area of interest. However,
most of the studies carried out failed to produce reliable measures that could explain
system acceptance of rejection” (Chuttur 2009, p. 159). To fill this gap, Fred Davis,
in 1985, published the Technology Acceptance Model (TAM), wherein the user’s
attitude toward a system use is influenced by twomajor beliefs: PerceivedUsefulness
(PU) and Perceived Ease Of Use (PEOU). PU and PEOU are, respectively, originally
defined as “The degree towhich a person believes that using a particular systemwould
enhance his or her job performance” and “The degree to which a person believes that
using a system would be free of effort”. The origins of TAM can be traced to a
psychological theory, the Theory of Reasoned Action (TRA 2018). According to
this theory, intention to perform a certain behavior precedes the actual behavior, and
behavioral intention is a function of both attitudes and subjective norms, which are
defined as a person’s perception that most people who are important to him or her
think s/he should or should not perform the behavior in question.

As stated in (Marangunić and Granić 2015), consistent findings that PU was a
major determinant of the intention to use gave rise to an extended model, named
TAM 2 (Venkatesh and Davis 2000), which sought to identify the variables that
influence PU. The variables included are subjective norm, image (the desire of



240 S. Sayago et al.

the user to maintain a favorable standing among others), job relevance (the degree
to which the technology was applicable), output quality (the extent to which the
technology adequately performed the required tasks), and result demonstrability (the
production of tangible results). The Unified Theory of Acceptance and Use of Tech-
nology (UTAUT) (Venkatesh et al. 2003) is another important extension of TAM,
formulating a unified model that integrates elements across eight models, including
TRA and the Diffusion of Innovation of Rogers (2003). More recently, and prompted
by the realization that new contexts of technology use might result in changes in
theories, an extended version of UTAUT, named UTAUT 2 (Venkatesh 2012), has
been proposed to study acceptance and use of technology in a consumer context,
where price and hedonic motivation, such as fun and entertainment, are important
factors. As stated in the introduction, several reviews indicate that TAM-like models
have been validated in different workplace/organizational contexts (Marangunić and
Granić 2015; Chuttur 2009). Yet, and despite a growing ageing population, older
people have been mostly overlooked (Chen and Chan 2011; Comunello et al. 2015).
In an attempt to fill this gap, and in light of the predictive and explanatory power of
TAM-like models, an extended TAM for older people in gameplay contexts has been
proposed (Wang and Sun 2016). The factors influencing acceptance of technology
for aging in place have also been examined—although very little of this research
has considered TAM-like models (Peek et al. 2014).

TAM has also been criticized, despite its predominant role in technology accep-
tance research. According to (Benbasat and Barki 2007), TAM-based research has
paid scant attention to the antecedents of its belief constructs, failing to understand
what actually makes a system useful, and the efforts to “patch-up” TAM in evolv-
ing IT contexts have not been based on solid and commonly accepted foundations,
resulting in a state of theoretical confusion and chaos. In Chuttur (2009), it is stated
that one of the main criticisms is that self-reported use data are used to measure
system use instead of actual use data. Another important limitation, suggested and
discussed in Chuttur (2009), is that TAM is a deterministic model, overlooking the
fact that evaluation and reflection might direct a person to reformulate his or her
intention, or even to take a different course of action. This is echoed in Benbasat and
Barki (2007) by focusing on the “dynamic interplay” of the various behaviors that
revolve around system use.

In this chapter, we do not aim to replicate, validate or propose a new TAMmodel.
This is beyond the scope of this chapter. Our objective is to identify and discuss key
constructs of TAM and TAM-like models—and to suggest new ones, if any—that aid
in predicting and explaining the possible acceptance (or rejection) of programming
among a potential, and mostly overlooked, group of programmers.

15.2.2 Computer Programming

Computer programming is no longer the domain of programmers. As stated in
the Introduction, there is an increasing interest in opening up programming to
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everybody. However, computer programming for all falls behind its inclusive goal.
Older people have been overlooked in most of the efforts, which tend to focus on kids
and young people, and have been conducted at different levels, ranging from public
initiatives to technological developments, such as Scratch2 and App Inventor,3 and
research studies (Kafai and Burke 2014). A noteworthy exception is Guo (2017),
which is based on an online survey on the motivations, learning practices, and
frustrations of approximately 500 English-speaking older people (over 90% were
Managers, Professionals or Technicians), from 52 different countries, who were
learning programming by using an educational website. Guo (2017) shows that
making up for missed learning opportunities during youth, keeping their brains
challenged, and implementing a specific hobby project idea were the respondents’
top threemotivations for learning programming. The respondents also reported using
free online resources, mostly MOOCs, blogs, and web tutorials. The three most
important reported learning frustrations were bad pedagogy, cognitive impairments
and no human contact with tutors or peers. Guo (2017) does not discuss the results
in terms of, or by taking into account, technology acceptance constructs, despite its
connection. We make this connection explicit, and discuss it, in this chapter.

15.3 The Case Study

In Sect. 15.3.1 we situate the case study in its context. In Sect. 15.3.2, we set out
its key objective and provide an overview of how we conducted the case study and
the profile of the participants who took part in it. In Sect. 15.3.3, we summarize
the courses and present key aspects of the setting where we conducted them. In
Sect. 15.3.4 we deal with data gathering and analysis.

15.3.1 Context

We carried out this case study within the context of the AGORA 4.0 project (https://
agora4.org/), which aims to democratize technologies related to digital making
amongst older and adult people in risk of social exclusion. In Barcelona, there is
a growing interest in fostering digital making amongst its citizens. Examples are
FabLab Barcelona,4 which belongs to the fab.city global initiative,5 intended tomake
locally productive, globally connected cities and citizens, and the Ateneus de Fabri-
cació (in English, Athenaeum of Fabrication), which are a public service designed to
disseminate digitalmaking in society. These examples share the democratization goal

2https://scratch.mit.edu/. Accessed November 10, 2018.
3http://appinventor.mit.edu/explore/. Accessed November 10, 2018.
4https://fablabbcn.org/. Accessed November 10, 2018.
5https://fab.city/. Accessed November 10, 2018.

https://agora4.org/
https://scratch.mit.edu/
http://appinventor.mit.edu/explore/
https://fablabbcn.org/
https://fab.city/
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of the international digital making movement (Ames et al. 2014; Dougherty 2012).
Making is also seen as enabling marginalized groups to participate in computing
innovation (Lindtner et al. 2016). Yet, prior works point out that making in practice
often falls short of its ideals, because those who participate in maker communities
are mostly from the middle and upper classes, and the presence of women and
minority populations remains low (Ames et al. 2014; Meissner et al. 2017). A
noteworthy exception is Meissner et al. (2017), which reports on a qualitative study
of making with people with disabilities. In AGORA 4.0, we have realized—in
informal conversations and visits to the Ateneus de Fabricació—that a similar
situation happens, as people at risk of social exclusion do not tend to participate in
digital making activities, due to a number of factors, ranging from a lack of interest
or technical knowledge to feeling ‘like a fish out of water’ and economic reasons.

15.3.2 Objective, Implementation and Profile
of the Participants

The case study aims to contribute to this goal of digital democratization by focusing
on programming, which is important for enabling participation in some digital
making practices, such as modifying or building digital artifacts.6 Working towards
this end, we have carried out 3 free courses intended to provide older and adult people
with low levels of formal education with a hands-on introduction to programming.
The participants included a mix of older and adult active computer users. Most of
the participants (23) were original from Spain. A few of them (6) were from Latin
America, Eastern Europe, Asia and Arabic countries.

• Total number of participants: 29
• Age ranges: <30: 4; 31–40: 2; 41–50: 2; 51–60: 7; 61–70: 12; 71–80: 2
• Sex: 18 men, 11 women
• Participants/course: 6 participants in the first course; 11 in the second; 12 in the
third. No participant took more than one course.

The courses focused on Java,7 Scratch, App Inventor, and Processing.8 Although
the choice of the programming language or environment is not as important in this
context as programming per se, we choose JAVA because of its popularity (TIOBE
2018), its connection with smartphones—via Android—and our previous experience
of teaching it to undergraduate students. Scratch and App Inventor were chosen
because of their apparent ease-of-use, they are block-based programming tools, and
their connection, especially App Inventor, with mobile apps and smartphones, which
are very popular nowadays. We also explored Processing because of it creativity

6Programming is also important in End-User Development (Díaz et al. 2015), which, in our view,
is related to making in the sense of ordinary people creating their own technologies.
7https://www.java.com.
8https://processing.org/. Accessed November 10, 2018.

https://www.java.com
https://processing.org/
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and visual aspect, being a programming language targeted at designers, with little
experience of programming.

15.3.3 Courses and Setting

The in-person courses, which lasted between one and three months, were conducted
by the first and second author. Overall, the structure of the courses was similar, with
slightly different implementations, depending on the course and the participants’
interests. We ran practical sessions, in which we conducted live coding and asked
the participants to make predictions (i.e., what they thought the program would do).
The participants also did a number of classical exercises (e.g., writing a program to
check if a number is odd or even) by programming individually and in pairs, and
solving Parsons Problems (where chunks of code have to be placed in the correct
order). We followed a number of tips for teaching programming “at any level and to
any audience” (Brown and Wilson 2018, p. 1).

We conducted these courses in Àgora (AG), an adult educational center in
Barcelona, Spain, and partner of the project (see Fig. 15.1). These courses had the
same format (weekly sessions of 2-h long) as the other courses on computers in AG,
which has been operating for almost 40 years. Since the 1980s, AG has been foster-
ing the social and digital inclusion of people who are, or might be, excluded from
the Catalan society, such as immigrants and older people. To this end, AG adopts a
dialogical learning approach, which empowers the students—using AG terminology,
participants—to decide what they want to learn in free courses. AGORA conducted
the recruitment of the participants, and written consent forms were obtained.

Fig. 15.1 Participants in one of the programming courses
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15.3.4 Data Gathering and Analysis

Wetookpaper and computer notes of our conversations andobservations immediately
after the sessions, which were so active that they hindered in situ note-taking. We
then analysed these notes by reading them every week and finding key topics related
to technology acceptance constructs. We wrote working drafts of the results (and this
chapter) and shared them with the authors of this chapter and colleagues who did not
take part in the fieldwork. These drafts were updated until the authors agreed on the
results.

15.4 Relevant Findings

PU and PEOUare two key constructs in TAM-likemodels. In Sect. 15.4.1, we discuss
their relative relevance in the case study. While technology acceptance has a strong
focus on the individual, in Sect. 15.4.2 we highlight the importance of two key social
aspects in the participants’ possible acceptance of computer programming: the group
and the course instructor. In Sect. 15.4.3 we discuss an important implementation
aspect—the order in which programming tools are introduced in courses—and sug-
gest an important construct in technology acceptance in this context: perception of
exclusion. In Sect. 15.4.4, we present some difficulties in conducting questionnaires
to measure possible technology acceptance constructs with older people with low
levels of formal education.

15.4.1 PU is More Important than PEOU

Overall, observations and conversations confirmed that PU is farmore important than
PEOU in fostering programming acceptance. This relative relevance is exemplified
in three key aspects.

Firstly, when asked about the reasons for taking on the courses, participants
answered that they were there “to know what programming is”, “to know what I
can do with programming”, and “to learn more about computers and the Internet”.
Our interpretation of these answers is that they were finding out the usefulness—in
a broad sense, ‘what it is and what I can do with it’—of programming.

Secondly, although learning programming was not easy, participants’ attendance
was very regular, and they felt unease when they could not come. During the courses,
we observed that learning programmingwas far from straightforward for them. Their
most common difficulties were to write programs without syntactical errors—com-
mon errorsweremissing symbols, such as a semicolon, and parenthesis or brackets—
and turning a problem into a representation the computer understands (i.e., a program)



15 Working Towards Fostering Programming Acceptance … 245

by using key structures, such as conditional (if-else) and iterative (while, for) state-
ments. Yet, these difficulties did not put our participants off taking on the courses.

Thirdly, as the participants were gaining more programming experience, their
questions and comments highlighted the usefulness—namely, the fit—of program-
ming in their lives. For instance, some participants showed us exercises,which related
to their interests, they had done at home in order to know more about programming
and what they could do with it. Others told us that they were trying to see the role or
usefulness of programming in their everyday lives. In this sense, participants, espe-
cially the younger ones, and those with more experience with computers, wanted to
know things that mattered to them, for instance, how to program a game or a chatbot
in their smartphone.

The relative relevance of PU over PEOU was also visible in programming rejec-
tion. Throughout the project, we met participants who took the first course. These
participants did not enrol on any other courses on programming. Our conversations
with them stressed the importance of PU. As one of them told us “the course was
interesting, and you’re a great teacher, but I don’t see the fit of programming in my
life. It’s something far removed from my life—at least now”.

15.4.2 Social Technology Acceptance: The Group
and the Course Instructor

Two social aspects stood out in working towards programming acceptance among
our participants: the group and the course instructor. The group played a key role in
sustaining participants’ interest over time. Learning computer programming in the
company of others, sharing their comments and doubts, supporting and learning from
each other, was very important for the participants to learn and discover program-
ming,which is a key step towards acceptance.As acknowledged by them, “Being here
is very important. I don’t see myself learning programming alone at home”. Within
this context, another significant social aspect was the figure of the course instructor.9

In the courses, the instructors were the first two authors of the chapter. They were
the people responsible for creating the learning materials, which are available online
(agora4.org), and running the sessions, and were faced with a number of important
difficulties. What is an authentic learning activity in programming in this context and
with this profile of participants? How does one explain what a variable, a program, a
conditional statement, debugging… is to older and adult people with low level of for-
mal education? They could not fall back to their—mostly, the first author’s—previous
experience of teaching other computer-based technologies to older people, as they
did not know either the interests or needs of our participants. Our technological
background did not help us either, because we found it very difficult to find appropri-
ate examples and exercises, understandable terminology…Most of these difficulties

9This finding is more related to the authors’ own reflection on their impact on the case study than
on participants’ comments and views.

https://agora4.org/
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were not overcome at the end of the courses. Yet, by being patient and attentive to
participants’ interests and needs, and encouraging them to participate in the sessions
(by voicing their views, opinions…and definitions!), the instructors managed to run
the sessions smoothly and maintain participants’ motivation throughout them.

15.4.3 POE (Perception of Exclusion)

The possible acceptance of programming, and some programming tools, was either
hindered or fostered by the order in which they were introduced in the courses. We
were not aware that the order mattered. However, the order of introduction helped
us identify a new (or different) construct in technology acceptance—perception of
exclusion, which we define as the degree to which a person believes that using a
technology makes them become or feel like an ‘extraordinary’ computer user. In the
first course, participants programmed in JAVA with Netbeans, a professional IDE,
and Scratch was introduced at the end of the course. Participants’ refused to use
Scratch, on the grounds that it was perceived as something too simple that made
them feel stupid. In the other courses, however, we introduced Scratch—and another
block-based programming tool, App Inventor—during the first weeks. We did so
because we considered that both could be a smooth, visual and useful introduction
to programming. The participants’ acceptance of both was positive, confirming our
hypothesis. Some of the reasons stated were simplicity and clarity. Their opinion did
not make them refuse other, more professionally looking programming tools, such
as the Processing IDE.10

15.4.4 ‘I Consider I Have the Knowledge Necessary’

In a previous project, which was about digital games and older people, we explored
the acceptance of digital games. We did so by using questionnaires, which consisted
of Likert scales of validated technology acceptance constructs, such as “I have the
knowledge necessary to use the system”. In addition to modifying these constructs,
which make reference to productivity and efficiency issues, we found, as one could
expect, that our participants were ‘insulted’ when asked about their knowledge.
Prompted by the heterogeneity of the older population, we wanted to know if a
similar behavior could be exhibited by a different group of participants in a different
context. In the first course, we also attempted to administer a questionnaire based
on TAM constructs, with very similar comments. For instance, “I think some people
can take offense if you ask them about their knowledge. We know we don’t have
much knowledge of many things (…)” We did not ask the participants to complete
any questionnaires about acceptance in the other courses. Instead, we talked to them,
which was far more natural, and easy for them.

10http://download.processing.org/processing-3.3.7-windows32.zip. Accessed November 10, 2018.

http://download.processing.org/processing-3.3.7-windows32.zip
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15.5 Discussion

This chapter has explored technology acceptance in a, perhaps, rather unusual way.
To begin with, given that the case study has been conducted in a learning scenario, it
could be argued that this chapter has not explored technology acceptance but learn-
ing motivations and difficulties. While we acknowledge the likely and unavoidable
overlap,11 the results show that a voluntary learning scenario is very rich in terms
of technology acceptance, as it helps us identify potential factors that contribute to
foster programming acceptance amongst older and adult people with low levels of
formal education. In light of the results presented, there are also reasons to argue that
actual programming acceptance is very difficult to explore in other contexts with this
profile of participants, as programming is very far removed from their everyday lives,
and they first need to discover it. In addition to this, while technology acceptance
research traditionally focuses on a single system, which system have we explored?
We have not focused on any programming tool in particular, as the challenge was to
start to understand the almost overlooked relationship between our participants and
programming. Having focused on a single programming tool could have provided,
in our opinion, a very partial and limited view.

In the first three subsections (Sects. 15.5.1, 15.5.2 and 15.5.3), we discuss the
three key contributions this chapter makes to HCI research with older people. In
Sect. 15.5.4, we discuss some implications that can be drawn from the results, and
in Sect. 15.5.5, important limitations.

15.5.1 An Intergenerational Case Study of Fostering
Programming Acceptance

As discussed in Sect. 15.2, technology acceptance research has mostly overlooked
older people. To the best of our knowledge, this chapter is the first study that explores
factors that can contribute to foster programming acceptance amongst older and
adult people with low levels of formal education. Despite the evident heterogeneity
of older people, which is often alluded to in older-adult HCI, the results show
that our participants, with different cultural backgrounds and age ranges, do not
differ considerably as far as possible programming acceptance (or rejection) is
concerned. This chapter has adopted a qualitative approach, which does not pre-
dominate—an exception is Peek et al. (2014)—in technology acceptance research,
which is heavily dominated by questionnaires and surveys. The results show that
a quantitative approach can prove to be very difficult—if not impossible—with
the profile of participants. This qualitative approach has been implemented in a
learning and voluntary scenario, which differs considerably from the mandatory,
workplace/organizational contexts where technology acceptance research tends

11Learning is an item of PEOU, e.g. “Learning to operate the system would be easy for me”
(Venkatesh et al. 2003).
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to be conducted. This scenario also differs from previous studies of technology
acceptance for ageing in place (Peek et al. 2014). This learning scenario, which has
prompted us to focus on possible rather than actual acceptance, corresponds to an
“in the wild” situation (Rogers and Marshall 2017), which is gaining traction in
HCI, and is in accordance with changes in TAM (e.g. UTAUT2), which have been
prompted by changes in contexts of technology usage.

15.5.2 Relative Relevance of Technology Acceptance
Constructs

We have revealed and explained that PU is far more important than PEOU in foster-
ing programming acceptance (and rejection) among our participants. In particular,
we have argued for changing “usefulness” for fit in their lives, which is a more
suitable expression or concept in the context of our case study, as usefulness seems
to be narrowed down to ‘getting things done’ in technology acceptance research.
The concept of ‘fit in their lives’ shows the importance of a purposeful interaction
with the world and activity, which are key elements of a theoretical foundation in
HCI—Activity Theory (Kaptelinin and Nardi 2006).

We have not seen other technology acceptance constructs, such as price, com-
puter anxiety, society norms, and gender, playing an important role in our results.
Nevertheless, this is not to say that they play no role—technology acceptance
research dates back from the 1980s and it would be risky to make such a claim.
This lack of importance might be due to the yet-to-be explored relationship between
programming and older and adult people with low levels of formal education. Future
research can deepen and widen our results.

15.5.3 New (or Different) Elements of and Constructs
in Technology Acceptance

We have highlighted the importance of the group and the course instructor. The
former is, or can be seen as being, loosely tied to the subjective norm element of
TAM-like models, in the sense of ‘the impact of others on my acceptance’. The latter
is, to the best of our knowledge, not acknowledged in any TAM-like models. This
reinforces previous claims, which argue for looking at social acceptance (Benbasat
and Barki 2007), and one of the key elements in the diffusion of innovation: a social
system (Rogers 2003). The importance of the group and the course instructor are two
concrete and practical examples of this social side of technology acceptance beyond
subjective norms.

We have also stressed the need to consider Perceived Exclusion (PE), which has
not been addressed in any TAM-like model we are aware of. On the one hand, the
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additionof this newconstruct reinforces claims about the lackof a consolidated theory
in TAM (Benbasat and Barki 2007). On the other hand, this construct can be taken as
an opportunity to keep improving our understanding of technology acceptance and,
eventually, to formulate—if it can exist at all—a general, or more inclusive, theory
of technology acceptance. Working towards this goal, it is interesting to note that
our PE is similar to the stigmatization found in a systematic review of technology
acceptance for ageing in place (Peek et al. 2014).

15.5.4 Some Implications

The results show a number of concrete aspects, such as the importance of the fit
of programming in people’s lives, the need to consider both individual and social
acceptance, and the relevance of the order in which some programming tools are
introduced, that can both help us to foster programming acceptance among people
who are not usually regarded as programmers and contribute to either achieve or
reinforce the inclusive aspect of computer programming for all initiatives.

The results show that computer programming for all can be approached not only
from the perspective of learning but also from the viewpoint of technology accep-
tance—understanding technology not as a single system but in a broader, and, per-
haps, richer, sense. The results also show that doing so helps us understand further
the—arguably complex—relationship between older and adult peoplewith low levels
of formal education and computer programming.Our results differ considerably from
those discussed in Guo (2017). Yet, taken together, the results provide a richer picture
of computer programming and older people.

The current or predominant perspective on HCI research with older people
discussed in the book does not seem to account well enough for the type of tech-
nology acceptance discussed in this chapter, as the focus on help and compensation
does not reflect well enough other aspects—such as PE and fit in their lives—that
come into play into our participants’ possible acceptance of programming. The
current—third—wave of HCI research seems more suitable for doing so.

Older people might not be such a heterogeneous user group as they might be
in other contexts as far as programming acceptance is concerned. As discussed in
Sect. 5.1, we have not identified major differences amongst our participants. This
apparent homogeneity suggests that the issues discussed in the chapter can apply
to several potential adopters of programming, regardless of their chronological
age—and even cultural background.

15.5.5 Main Limitations

We have focused on possible and not actual programming acceptance. While this
can be seen as an important limitation, our results suggest that we are still far from
being able to explore actual programming acceptance among older and adult people
with low levels of formal education.
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The data gathered does not allow us to claim that our participants will adopt
programming after the courses. Yet, these courses have provided them with a hands-
on introduction to an unknown technology for them, and this might pave the way for
further exploration, acceptance and use. This is not a small result; the findings of the
chapter show that our participants and programming are thus far, two worlds apart.

We do not claim that our results can be generalized to other contexts, either online
or f2f, and users. This was not our objective, as we aimed to understand technology
acceptance within a particular case. Methodologically speaking, a case study is not
the best method to argue for general results. Yet, this is not to say that the results
cannot apply to other contexts. For instance, we ran a number of 3D printing courses
within the context of AGORA 4.0 with different users, and we found very similar
results.With the exception of thefirst author, none of the otherswas involved in the 3D
courses. Further—perhaps, a combination of qualitative and quantitative—research
can validate our findings.

Another relevant limitation is the interplay of constructs in programming
acceptance (or rejection). We have not addressed the extent to which a construct
modifies or determines another. Nor have we examined the temporal aspect of
programming acceptance or the consequences of doing so. Adopting—or, in the
participants’ words—finding the fit of a completely new technology into one’s lives
takes time, and this process is, arguably, iterative, dynamic, and not deterministic.
Perhaps, the complexity of the relationship between programming and older and
adult people with low levels of formal education makes it difficult to explore these
aspects in a single case study.

15.6 Conclusion

This chapter makes four distinguishing contributions to HCI research with older
people. This chapter

• discusses factors that can contribute to help us predict and explain, and foster,
programming acceptance among older and adult people with low levels of formal
education,

• discusses the relative relevance of important technology acceptance constructs in
a relatively unexplored context, and with a mostly overlooked profile of people,

• suggests new elements and constructs to better understand and encourage pro-
gramming acceptance among older and adult people with low levels of formal
education and different cultural backgrounds,

• discusses some methodological issues, which reinforce the need to adapt research
methods to older people discussed in chapters of this book.

These contributions introduce a new perspective not only on HCI research with
older people, especially that concerned with programming, but also technology
acceptance research.

In terms of future perspectives, we plan to look at the results of the courses on 3D
printing, and other activities carried out in the AGORA 4.0 project, such as public
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events in the local neighborhood, from the perspective of technology acceptance,
and write the final report of the project. We also aim to understand further the model
of Diffusion of Innovations, within which programming can be understood as an
innovation, which is communicated through certain channels over time among the
members of a social system. Addressing these issues seems to provide a comple-
mentary and interesting explanation for some of the results of our case study, and
operationalized ways of democratizing further programming.
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Chapter 16
Editorial Conclusion—Where Do We Go
from Here?

Sergio Sayago

16.1 Main Objectives and Summary of Key Findings

Towrap up this book, I recap its twomain objectives and present a succinct summary
of the key findings.

One of the objectives of this book was to promote a critical reflection about the
research conducted in HCI with older people thus far. This book does not intend
to provide a full, comprehensive and systematic review of the field. Although this
can be seen as limitation, the analysis presented in the editorial introduction, which
cites exemplary previous publications of the several issues discussed, indicates that a
strong focus on age-related changes in functional abilities, help and health character-
izes contemporary older-adult HCI research. On the whole, the research conducted
until now has not kept up with changes in paradigms of HCI, which have been
prompted by, and aligned with, the evolution of digital technologies, and changes in
technology use. The complexity, diversity and richness of old age and ageing have yet
to be fully addressed, as current research focuses mostly on the individual, social and
negative side of ageing. This current state, which might be accounted for by the fact
that older people—as opposed to other ‘ordinary’ user groups, such as undergraduate
students—have been overlooked in HCI research until relatively recently, does not
help us understand, appreciate, and design the relationship between older people and
digital technologies tomaximise potential in the early 21st century. Several examples
have been provided in the editorial introduction.

Another objective of the book was to introduce a new (or different) perspective on
HCI research with older people. Much as there are a number of aspects of the current
perspective that warrants more research, as the different chapters show, this book has
been less concerned with providing new answers to questions of digital technology
and older people that have driven the field since the 2000s (e.g. How do we design
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UI that make up for age-related changes in functional capabilities?) than introducing
a new, or different, perspective that aids in taking older-adult HCI research forward.
On the whole, the perspective that emerges from the chapters, whose contributors
come from different research areas, is interdisciplinary, and has three key elements:

(i) To address topics that include, but also go beyond age-related decline, health,
help and isolation, such as leisure, fun and culture, to delve into the role of
digital technologies in multiple facets of older people’s lives.

(ii) To focus more on doing research and designing technologieswith and for older
adults, and their local communities, to avoid and fight against negative social
conceptions of ageing, such as ageism.

(iii) To examine older people’s life course (and transitions), strengths, interests,
and values, as well as their limitations and needs, to design technologies that
not only help older people do something but also empower them.

These elements are put into practice, in different ways, in several chapters of this
book.

16.2 A Few ‘Final’ Words About the New (Different)
Perspective

The perspective introduced in this book sheds new light on HCI research with older
people. Within this perspective, older people are much more than a set of ‘human
factors’. They can be seen as Human/Social Actors. The topics addressed go beyond
social isolation, independent living and health. Digital technologies are not only
designed for helping them to do something but also to empower them. The notions
of empowerment (Schneider et al. 2018) of this perspective can be characterised
in terms of (a) power-to (i.e., extending abilities), (b) feel, know and do (i.e., feel
empowered, acquire new skills and a better understanding of issues that matter to
older people, and behave differently), (c) persistent (i.e., empowerment lasts beyond
technology use), and (d) participatory (i.e., HCI research with older people). This
view is more aligned with the current or third wave of HCI research.

The perspective introduced in this book is interdisciplinary. The chapters of the
book are written by scholars working in Sociology, Communication, Psychology,
Information Studies, Information Design, and Computer Science. This interdisci-
plinary aspect, which is an important aspect in research but not easy to achieve,1

reinforces the perspective introduced in the book.
The perspective introduced in this book aims to widen and deepen the current

research, not to ignore it. We should obviously take notice of the importance of
designing technologies that make up for age-changes in functional abilities. We
should not underestimate the importance that health, socialisation and living (not

1See, for instance, a special issue in Nature devoted to the topic “Interdisciplinarity”—nature.com/
inter.

https://www.nature.com/
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surviving) as independently as possible for a large number of (older) people. Also,
important open questions about the decline of functional abilities should be
addressed. For example, virtually all we know about cognitive aging was learned
from studies conducted on persons born in the early part of the last century (Hofer
and Alwin 2008). Whether (and how) this current knowledge will be applicable to
the next generation of older people (aka “Baby Boomers”), who tend to have higher
levels of formal education and more experience of using digital technologies than do
the current generation of older people, is—probably—an important topic to further
investigate.

The perspective introduced in the book is an invitation to keep reflecting on, and
pushing boundaries in HCI research with, and for, older people. It is my hope that
this perspective and book stimulate further research. Working towards this end, I
summarize a number of future research opportunities. Some of these opportunities
are prompted by the issues discussed in several chapters of this book, and this adds
extra value to them.Others, however, aremore related tomyownand steady reflection
on this field, and research I have been conducting since the 2000s. How to address
these future opportunities and where doing so will take us are open questions, which,
perhaps, could be discussed in a second edition of this book.

16.3 Future Research Opportunities

16.3.1 Towards Strengthening the Theoretical
and Interdisciplinary Aspect

A great deal of HCI research with older people—and this book included—has
hitherto been performed in a rather descriptive fashion, without strong integration
of interdisciplinary theories of ageing, despite their importance and apparent
connection, hindering systematic and cross-disciplinary knowledge development.
For instance, the third (most recent) edition of the Handbook of Theories of Aging
(Bengston and Settersten 2016) with 35 chapters addresses theories and concepts
built on cumulative knowledge in Biology, Psychology, Social Sciences, Policy
and Practice. It is beyond the aim of this editorial conclusion to discuss how and
why several theories of ageing help us explain, predict and inform HCI research
with older people. However, in this final chapter aim to reflect on the need for
strengthening the theoretical (and interdisciplinary) aspect of older-adult HCI, a
need also highlighted in (Barbosa and Vetere 2019).

Much as theories help us avoid highly descriptive papers with little interpretation
as to why the results occurred or why they matter beyond mere description, theory
development within HCI research with older people (and in other HCI areas, such
as speech (Clark et al. in print)) is not a top priority. However, this fact seems to
contradict the hallmark of HCI, “importing and adapting alternative theories from
other areas to address new concerns in HCI continues to be a staple of HCI research”
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(Rogers 2012, p. 14), and the well-known importance of theory in advancing knowl-
edge in any scientific field. HCI research with older people is at an early stage of
development, and most of us might be either unaware or have not paid enough
attention to theories of ageing in our work thus far. There is an opportunity to
improve this aspect in the near future, wherein interdisciplinary research is likely
to play a very important role, as the relationship between older people (and ageing)
and digital technologies is so complex that it cannot be adequately addressed by
people from just one discipline.

16.3.2 To Know Our Research Methods Better

Within HCI, “we borrow research methods from a number of different fields, modify
them, and create our own “standards” for what is considered acceptable research”
(Lazar et al. 2017, p. 1). Within HCI research with older people, we are no different.
Yet, we still know little about how to conduct researchmethods which are suitable for
older people and practical to research/ design purposes in a rigorous way. Chapter 13,
for instance, points out that some usability testing methods are very difficult to carry
out with older people. Chapter 13 also shows that experts adapt these methods to
effectively conduct usability evaluationswith older adults. This resonateswith (Franz
et al. 2015) and (Dickinson et al. 2007), where it is argued that “the elicitation of high-
quality data from these participants (older people) requires alterations in research
methods” (ibid, p. 343). This need for adapting research (and design) methods has
also been identified in HCI research with children (Alan et al. 2012). How does
this adaptation of methods affect reliability, i.e., the extent to which a study can
be replicated, and validity, i.e., the extent to which a study ‘measures’ what it is
supposed to measure? If two studies conduct the same research methods, but they
adapt/ conduct them in different ways, to what extent are their results comparable if
the studies do not report on the adaptations carried out?What are the “standards”, or,
perhaps, guiding principles, for what is considered acceptable HCI research methods
with older people? Do we need guidelines for methods, or will they be too strict?

16.3.3 The Next Generation of Older People

Following up on methodological aspects, how valid will our results be when the next
generation of older adults—that is, most of today’s ICT-literate adult people—grow
older? Do we need to adapt our research methods to them too—and if so, how, and
why? The current generation of older people is by and large characterized by little
or moderate previous experience of using digital technologies. However, the next
generation of older people will probably exhibit much more experience with digital
technologies than do today’s older adults. That said, they—the next wave of older
adults—are also likely to find themselves using technologies they are not familiar
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with. Digital technologies evolve quickly. What interaction issues are due to ageing
andwhich to technology experience? Some previous research has partially addressed
this question (Hanson 2009; Sayago et al. 2011), showing cognitive-related issues
are time-persistent, while others, such as those brought about by previous experience
with technology, are overcome overtime. However, much more research is needed.

16.3.4 More Digital Empowerment and Democratization
of Technologies

While older people tend to be seen as passive users of digital technologies, there is
a growing transition in HCI to seeing them as digital content creators and exploring
their digital practices (Guo 2018; Ferreira et al. 2017; Brewer and Piper 2016).
Chapters of this book (namely, Chaps. 11, 12 and 15) are examples of this transition.
In light of recent socio-technological trends, such as computer programming for
all (e.g., Code Week2) and the digital making movement (or culture) (Dougherty
2012), there is room for thinking that in years to come, we will explore and take this
transition one step forward: from creating digital content to building, programming
or modifying software and tangible digital artifacts. Chapter 15 is a step towards this
transition and opens up a number of unanswered research questions. In my view,
the key question is not whether older people are or are not able to program and to
use technologies related to digital making. Previous research has shown that older
people are indeed able to learn to use technology—not without difficulties, though.
The key question seems to be how to find meaningful ways to empower them
effectively and to make these technologies more democratic, because, as Chap. 15
shows, these computing revolutions are nowadays very far removed from most older
people, even those who are active computer users. The notion of empowerment
(Schneider et al. 2018) that meets better older people’s interests, aspirations and
needs in a making and programming context is another future research aspect.

16.3.5 Age as a Property of Individuals and Society Too

MuchHCI research with older people sees age as a property of individuals or groups.
A noteworthy example is chronological age, which serves as a gauge to know where
we are in life. Three chapters (Chaps. 2, 3, and 9), however, touch upon ageism
(Nelson 2002), which is a different way of seeing age: as a property of society
(Settersten and Godlewski 2016). As stated by the World Health Organization,
“ageism is the stereotyping, prejudice and discrimination against people on the basis
of their age (…) For older people, ageism is an everyday challenge (…) ageism is
everywhere, yet it is the most socially normalized of any prejudice, and is not widely

2http://codeweek.eu/.

http://codeweek.eu/
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countered”.3 Ageism, to the best of my knowledge, is not a core topic in older-adult
HCI. However, if we assume that one of our (perhaps, most important) goals as HCI
researchers is to have a positive impact on people’s lives, and in light of its perva-
siveness and strong negative effects on older people (Nelson 2002), it is clear that
more HCI research on ageism, and other (negative) ways of seeing age as a property
of society, is needed. Rephrasing Laura Cartensen in (2011), “new longevity (HCI
research with older people) is about the young at least as much as the old” (p. 10).

References

Alan J, Leigh M, Druin A (2012) Methods and techniques for involving children in the design of
new technology for children. Found Trends Hum Comput Interact 6(2):85–166

Barbosa, B, Vetere, F (Eds) (2019, in print) Ageing and digital technology: designing and evaluating
emerging technologies for older adults. Springer

Bengtson V, Settersten R (eds) (2016) Handbook of theories of aging. Springer, New York
Brewer R, Piper AM (2016) “Tell it like it really is”: a case of online content creation and sharing
among older adult bloggers. In: Proceeding of the 2016 CHI conference on human factors in
computing systems

Carstensen LL (2011) A long bright future. Happiness, health, and finanicial security in an age of
increased longevity. Public Affairs, New York

Clark L, Doyle P, Garaialde D et al (in print) The state of speech in HCI: trends, themes, and
challenges. Interact Comput. https://arxiv.org/pdf/1810.06828

Dickinson A, Arnott J, Prior S (2007) Methods for human-computer interaction research with older
people. Behav Inf Technol 26(4):343–352

Dougherty D (2012) The maker movement. Innovations 7(3):11–14
Ferreira SM, Sayago S, Blat J (2017) Older people’s production and appropriation of digital videos:
an ethnographic study. Behav Inf Technol 36(6):557–574

Franz R, Munteanu C, Neves BB et al (2015) Time to retire old methodologies? Reflecting on
conducting usability evaluations with older adults. In: MobileHCI, pp 912–915

Guo P (2018) Older adults learning computer programming: motivations, frustrations, and design
opportunities. In: CHI 2017, Denver, Colorado, p 7070

Hanson V (2009) Age and web access: the next generation. In: W4A 2009 proceedings of the 2009
international cross-disciplinary conference on web accessibililty (W4A), vol 44, pp 7–15. https://
doi.org/10.1145/1535654.1535658

Hofer S, Alwin D (2008) Handbook of cognitive aging. interdisciplinary perspectives. Sage, USA
Lazar J, Heidi J, Hochheiser H (2017) Research methods in human-computer interaction. Morgan
Kaufmann Publishers, US

Nelson T (ed) (2002) Ageism: stereotyping and prejudice against older persons. The MIT Press,
London

Rogers Y (2012) HCI theory. Classical, modern, and contemporary. Morgan & Claypool, USA
Sayago S, Sloan D, Blat J (2011) Everyday use of computer-mediated communication tools and its
evolution over time: an ethnographical study with older people. Interact Comput 23(5):543–554

SetterstenR,Godlewski B (2016) Concepts and theories of age and aging. In: BengtsonV, Settersten
R (eds) Handbook of theories of ageing. Springer, New York

Schneider H, EibandM, Ullrich D et al (2018) Empowerment in HCI—a survey and framework. In:
Proceedings of the 2018 CHI conference on human factors in computing systems—CHI 2018,
pp 1–14

3http://www.who.int/ageing/ageism/en/.

https://arxiv.org/pdf/1810.06828
https://doi.org/10.1145/1535654.1535658
http://www.who.int/ageing/ageism/en/


16 Editorial Conclusion—Where Do We Go From Here? 261

Sergio Sayago (Ph.D., Human-Computer Interaction/Computer Science, Universitat Pompeu
Fabra, Barcelona) has been conducting HCI research with older people since 2004. He has
conducted long-term ethnographic, participant observation and co-design studies of real-life web
accessibility (WCAG) and technology use, mostly communication and digital games, in different
cultural settings. His current research focuses on long-term empowerment and democratization,
addressing making, programming, and (embodied) conversational interfaces, with older and adult
people with low levels of formal education.


	Foreword
	Acknowledgements
	Contents
	Editor and Contributors
	Introduction
	1 Editorial Introduction—Perspectives on HCI Research with Older People
	1.1 Overview
	1.2 Background
	1.2.1 Waves of HCI Research in a Nutshell
	1.2.2 Evolution of Older-Adult HCI Research: A Guided Discussion

	1.3 Overview of the Contents of the Book and Chapters
	1.4 Perspective on HCI Research with Older People
	References

	Design
	2 Creating Technologies with People Who have Dementia
	2.1 Introduction
	2.2 Current Context
	2.3 Technology for Dementia
	2.4 Reconceptualising Dementia
	2.5 Creating Digital Solutions
	2.5.1 Context
	2.5.2 Accessibility

	2.6 Conclusions
	References

	3 The Role of Designers in the Development and Communication of New Technology
	3.1 Introduction
	3.2 Digitalization and the Use of Technology
	3.3 Perspectives on Design
	3.4 Design as Communication—Communication as Design
	3.5 Design and Communication—A Smartphone Example
	3.6 Designing with the User
	3.7 Conclusion
	References

	Technologies
	4 Smartphone Usage Diversity among Older People
	4.1 Introduction
	4.2 Related Work
	4.3 Methods
	4.3.1 Tracked Use: Smartphone Logs
	4.3.2 Reported Use: Survey
	4.3.3 Reflection on Use: Focus Groups

	4.4 Results
	4.4.1 Tracked Use
	4.4.2 Reported Use
	4.4.3 Reflections on Use

	4.5 Discussion
	4.6 Conclusion
	References

	5 Seniors and Self-tracking Technology
	5.1 Introduction
	5.2 Self-tracking
	5.3 Method
	5.4 Seniors’ Use of Self-tracking
	5.5 Barriers to Self-tracking Technology Adoption
	5.6 Overcoming Barriers
	5.7 Research Gaps and Future Directions
	5.8 Pursuing Actionable Insights
	References

	6 Designing Mid-Air Gesture Interaction with Mobile Devices for Older Adults
	6.1 From the Compensation Model to Engagement
	6.2 Mid-Air Gesture Interaction and Design Challenges
	6.3 The ECOMODE Project: A Series of Studies on Designing Mid-Air Gesture Interaction
	6.3.1 Understanding the Design Space
	6.3.2 Test with Commercial Tools
	6.3.3 Design of a Gesture Set
	6.3.4 The Wizard of Oz Approach
	6.3.5 Satisfaction and Comfort
	6.3.6 Mid-Air Gesture Interaction: Older Adults vs Middle-Aged and Younger Adults
	6.3.7 Data Collection of a Mid-Air Gestures Dataset
	6.3.8 Fatigue and Mid-Air Gesture Interaction
	6.3.9 Unfolding the Values of Mid-Air Gesture Interaction

	6.4 Recommendations for the Design of Mid-Air Gesture Interaction for Older Adults
	6.5 Conclusion
	References

	7 The Social Interaction Experiences of Older People in a 3D Virtual Environment
	7.1 Introduction
	7.2 Older People and 3D Virtual Worlds
	7.2.1 The Digital Lives of Older People in Virtual Worlds
	7.2.2 Factors Affecting 3D Social Interaction Experience

	7.3 Method
	7.3.1 Virtual World System
	7.3.2 Study Procedure
	7.3.3 Data Collection and Analysis

	7.4 Results
	7.4.1 Avatars
	7.4.2 Differences Between the 3D and Non-3D Store
	7.4.3 Factors Linked to the Quality of Social Interaction
	7.4.4 Analysis of the Interview Data

	7.5 Discussion and Conclusion
	References

	8 Web-Based Embodied Conversational Agents and Older People
	8.1 Introduction
	8.2 Creation and Design of 3D Virtual Characters
	8.2.1 Tools to Create 3D Virtual Characters
	8.2.2 Web Requirements
	8.2.3 Scene Editors and Renderers
	8.2.4 Virtual Character Integration and Control

	8.3 Our Pipeline in More Detail
	8.3.1 Overall Process
	8.3.2 Behavior Scripting and Control
	8.3.3 Look at
	8.3.4 Lip-Syncing
	8.3.5 Facial Expressions
	8.3.6 Gestures
	8.3.7 An Example of a Fully Web-Based ECA

	8.4 ECAs and Older People
	8.5 Conclusion
	References

	Technology Use
	9 Online Leisure and Wellbeing in Later Life
	9.1 Introduction
	9.2 Three Pathways Towards Better Understanding
	9.3 Applying the Three Paths
	9.3.1 Data Collection and Sample
	9.3.2 Measurements
	9.3.3 Data Analysis

	9.4 Results
	9.4.1 Online and Offline Media-Based Leisure Activities
	9.4.2 The Structure of Online and Offline Activities
	9.4.3 Clusters of Older Internet Users
	9.4.4 Background Characteristics of Older Internet User Clusters
	9.4.5 Life Satisfaction Differences

	9.5 Discussion
	References

	10 Designing for the Informatics Lifecourse and Ageing in Place
	10.1 Introduction
	10.2 Background
	10.2.1 Lifecourse Theories and ICTs
	10.2.2 Designing Technology Support in Communities
	10.2.3 Designing Community-Based Technology with Older Adults

	10.3 Methods
	10.3.1 Limitations

	10.4 Findings
	10.4.1 How Ageing in Place Affects Technology Help Seeking Patterns
	10.4.2 How Technology Support Affects Technology Usage
	10.4.3 How Transitions to Retirement and Ageism Affect Technology Usage

	10.5 Conclusions and Implications for Design
	References

	11 Older Adults as Internet Content Producers: Motivations for Blogging in Later Life
	11.1 Introduction
	11.2 Body of the Chapter
	11.2.1 Adoption of Blogging
	11.2.2 Older Adults as Bloggers

	11.3 Method
	11.3.1 Participants
	11.3.2 Data Collection
	11.3.3 Data Analysis

	11.4 Results
	11.4.1 Blogging as Self-expression
	11.4.2 Others as Blogging Prompters

	11.5 Discussion
	11.6 Conclusion
	References

	12 Older People Positive, Active and Creative ICT Use: A Study in Three Countries
	12.1 Introduction
	12.2 Related Work
	12.3 Methodology
	12.4 Results and Discussion
	12.4.1 Their ICTs Use Is not so Heterogeneous as One Might Think
	12.4.2 An Alternative View of ICT Use: Creative, Active and Positive Relationship with ICTs

	12.5 Conclusions
	References

	13 Designing Computer-Supported Technology to Mediate Intergenerational Social Interaction: A Cultural Perspective
	13.1 Introduction
	13.2 Design and Evolution of Social Interaction Technology
	13.3 Designing of Intergenerational Social Interactive Systems
	13.3.1 Modeling Interaction Systems for Older Adults
	13.3.2 Challenges on Mediating Intergenerational Communication

	13.4 On the Influence of Culture in Mediating Intergenerational Communication
	13.4.1 Intergenerational Family Communication in Western and Latin American Countries
	13.4.2 Comparison of Both Scenarios

	13.5 Conclusions
	References

	Research Methods and Programming Acceptance
	14 Why and How Think-Alouds with Older Adults Fail: Recommendations from a Study and Expert Interviews
	14.1 Introduction
	14.2 Deployment with Frail Older Adults
	14.2.1 Participants
	14.2.2 Apparatus
	14.2.3 Study Design
	14.2.4 Usability Testing Procedure
	14.2.5 Analysis

	14.3 Study 1: Results and Discussion
	14.3.1 Comparing the Thinking-Aloud Variants
	14.3.2 Usability Tests: Thematic Analysis
	14.3.3 Summary

	14.4 Study 2: Interviews with Experts
	14.4.1 Participants
	14.4.2 Interview Procedure
	14.4.3 Analysis

	14.5 Study 2: Results and Discussion
	14.5.1 Experts’ Current Practice
	14.5.2 Adapting to Participant Characteristics
	14.5.3 Ethics
	14.5.4 The Researcher’s Role
	14.5.5 Summary

	14.6 Recommendations
	14.6.1 Takeaway 1: Recruit and Plan for Co-discovery
	14.6.2 Takeaway 2: Discover and Enhance Participant Motivation to Use Technology
	14.6.3 Takeaway 3: The Researcher’s Role Includes Enhancing Participants’ Sense of Autonomy and Self-confidence
	14.6.4 Takeaway 4: Low Self-efficacy and High Impression Management Can Have a Greater Impact on the Usability Test Than Frailty

	14.7 Conclusion
	References

	15 Working Towards Fostering Programming Acceptance in the Everyday Lives of Older and Adult People with Low Levels of Formal Education: A Qualitative Case Study
	15.1 Introduction
	15.2 Overview of Related Works
	15.2.1 Technology Acceptance
	15.2.2 Computer Programming

	15.3 The Case Study
	15.3.1 Context
	15.3.2 Objective, Implementation and Profile of the Participants
	15.3.3 Courses and Setting
	15.3.4 Data Gathering and Analysis

	15.4 Relevant Findings
	15.4.1 PU is More Important than PEOU
	15.4.2 Social Technology Acceptance: The Group and the Course Instructor
	15.4.3 POE (Perception of Exclusion)
	15.4.4 ‘I Consider I Have the Knowledge Necessary’

	15.5 Discussion
	15.5.1 An Intergenerational Case Study of Fostering Programming Acceptance
	15.5.2 Relative Relevance of Technology Acceptance Constructs
	15.5.3 New (or Different) Elements of and Constructs in Technology Acceptance
	15.5.4 Some Implications
	15.5.5 Main Limitations

	15.6 Conclusion
	References

	Conclusion and Future Perspectives
	16 Editorial Conclusion—Where Do We Go from Here?
	16.1 Main Objectives and Summary of Key Findings
	16.2 A Few ‘Final’ Words About the New (Different) Perspective
	16.3 Future Research Opportunities
	16.3.1 Towards Strengthening the Theoretical and Interdisciplinary Aspect
	16.3.2 To Know Our Research Methods Better
	16.3.3 The Next Generation of Older People
	16.3.4 More Digital Empowerment and Democratization of Technologies
	16.3.5 Age as a Property of Individuals and Society Too

	References




