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Abstract Older people (60+) are using digital technologies in growing numbers.
Previous research has pointed out that digital game-based learning has positive
effects on learning. Yet, older adults are often portrayed as passive receivers of digi-
tal information. Moreover, studies of digital games conducted with them have over-
looked learning, focusing almost exclusively on helping older people to cope with
age-related changes in functional abilities and improve intergenerational communi-
cation. This chapter reports on two case studies, which address digital video creation
and digital gameplay in educational activities by older adults with mild-to-moderate
age-related changes in functional abilities and different levels of previous experi-
ence of ICT use. Both case studies show older people learning more about them-
selves (i.e., realizing they have the skills to master computers and express themselves
through digital technologies) and a number of different topics (ranging from con-
temporary digital technologies to literature and arts), while actively creating digital
content and playing online digital games. The results show the potential of playful
learning activities, and the importance of both inter- and intragenerational commu-
nication and taking into account older people’s needs and interests, in order to envi-
sion a richer and diverse ICT-mediated learning in later life.
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Introduction

This chapter addresses Digital Game-Based Learning (DGBL) across the lifespan
within the context of Human—Computer Interaction (HCI) and Digital Games (DG).
While older people (60+) are using digital technologies in growing numbers, they are
often portrayed as passive receivers of digital information or remote observers (Vines
et al. 2015), and previous studies argue that HCI researchers have largely been con-
cerned with the downside of aging, focusing mostly on the design of assistive tech-
nologies (Rogers et al. 2014). Similar claims have been made in the field of
DG. Despite the fact that previous research has pointed out that digital game-based
learning has positive effects on learning (Van Eck 2006), studies of digital games with
older people often focus on helping older players to cope with age-related changes in
functional abilities and improve intergenerational communication (Mosberg Iversen
2014). By drawing upon two case studies, this chapter argues that older people can
make a much more active use of ICTs and shows the potential of playful learning
activities in order to envision a richer and diverse learning in later life.

The first case study focuses on digital video production (i.e., recording, editing,
and sharing), whereas the second deals with digital gameplay and creation in edu-
cational activities. Taken together, both case studies show older people learning
more about themselves (i.e., realizing they have the skills to master computers and
express themselves through digital technologies) and about a number of different
topics, ranging from ICTs to literature, while actively creating digital content and
playing digital games. As our literature review will demonstrate, both learning
behaviors while creating digital content and playing digital games have seldom
been documented by previous research thus far (e.g., Ferreira et al. 2015; Ferreira
2015). Inter- and intragenerational communication aspects stood out in both case
studies too. This result shows the value of collaborative playful learning activities,
and community positive reinforcement, in learning in later life. Finally, the results
suggest that taking into consideration older people’s needs and interests, as well as
age-related declines in functional abilities, when designing tools and ICT courses
for them is key to foster and strengthen their engagement in learning and educa-
tional activities in older adulthood.

Literature Review

Digital Game-Based Learning and Older People

Digital games are becoming more and more popular among older adults (De
Schutter et al. 2014; Marston 2013; Nap et al. 2014). Indeed, and despite the grey
digital divide, much of previous research in HCI, DG, and gerontechnology por-
trays older people as actual or potential players of digital games (e.g., Brown 2012;
De Schutter 2010; De Schutter and Malliet 2014; Ijsselsteijn et al. 2007; Nap et al.
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2009; Pearce 2008). Their motivations for playing digital games range from enter-
tainment (Pearce 2008; Nap et al. 2009) and avoiding social isolation (Kern et al.
2006; Quandt et al. 2009) to improving cognitive abilities (Luckner et al. 2013;
Zelinski and Reyes 2009). A large number of digital games targeted at older people
have also been designed, such as Waterball (Tsai et al. 2013), Cogniplay (Vasconcelos
etal. 2012), iStoppFalls (Gschwind et al. 2014), and Blast from the past (Abeele and
Schutter 2014). Common to these games is that they aim to help older people to
cope with age-related changes in functional abilities, improve/enrich grandchil-
dren—grandparent communication, and encourage cross-generational social interac-
tion (Sayago et al. 2016). Despite this growing body of knowledge, previous
research on digital games with older people has mostly overlooked learning. On the
one hand, this might be surprising, because learning by playing games is well docu-
mented in the literature (especially, with children). On the other hand, however,
failing to address learning might be accounted for the fact that learning in later life
is a challenge, especially if age-related changes in cognition—namely, fluid intelli-
gence (Czaja and Lee 2007) —are considered. By drawing on a 4-year ethnographi-
cal study with 420 older people in two different environments, Sayago et al. (2013)
argue that older people adopt three strategies to become successful ICT learners
(i.e., using ICTs over extended periods of time without the support of instructors/
relatives) over time (a) linking learning to real-life needs, (b) learning collabora-
tively and informally, and (c) adopting appropriate memory aids. These results rein-
force the need of understanding the learning needs of older people, where and how
they learn in older adult education (Kern 2014). Yet, the relationship between learn-
ing, digital games, and older people (e.g., needs satisfied by playing games and
collaboratively learning playful activities) still warrants further research. It is our
conviction that by developing a better understanding of older people digital game-
based learning, we could design technologies that not only compensate for “a lack
of something” but also enrich their lives, thereby strengthening their social and digi-
tal inclusion.

Learning While Creating Digital Contents

Current research concerning the design of interactive technologies for older adults
typically focuses on providing them with access to digital resources: “older adults
are normally characterized as consumers, rather than producers, of digital
content”(Waycott et al. 2013). Seeing this situation from a learning perspective,
there is room for thinking that learning takes place in a rather traditional scenario
(e.g., learning by reading). However, older people can actually become digital con-
tent creators, and this presents different learning opportunities (e.g., learning by
creating digital contents). Karahasanovic conducted three studies that investigated
elderly people’s user requirements related to consumption, sharing, and co-creation
of user-generated content online (Karahasanovi¢ et al. 2009). The results suggest
that given the right circumstances, elderly people are eager to cocreate narratives
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based on a common history or documenting the history of their neighborhood. By
focusing on understanding the factors affecting elderly user’s participation in online
video creation, Ryu et al. (2009) conducted an online survey in which 290 online
Korean people aged 50+ participated. Respondents reported being willing to adopt
video creation services if some conditions, such as ease of participation, usefulness,
and enjoyment, were satisfied. Harley and Fitzpatrick’s studies analyzed 8 videos
generated and uploaded by an older person, Peter, owner of a very popular YouTube
channel and also known as “Geriatric1927” (Harley and Fitzpatrick 2008, 2009).
The authors argued that intergenerational contact, reminiscence, reciprocal learn-
ing, and co-creation of content emerged from how the videos produced by Peter
were used in YouTube. Despite the potential of digital content creation for opening
up alternative and/or richer learning scenarios (e.g., learning by reading, doing and
collaborating with others) than those which can be envisaged within the traditional
digital content consumer perspective, what older people actually learn while creat-
ing digital content, and how they do it, still has not received much research
attention.

Case Studies

We carried out two case studies (CS1 and CS2) in Agora,' a 35-year-old highly
participatory adult learning community in Barcelona, Spain. Since the 1980s, Agora
has been fostering the social inclusion of people who are, or might be, excluded
from the Catalan society, such as immigrants and older people. To this end, Agora
adopts a dialogical learning approach (Aroca 1999), which empowers the students
to decide what they want to learn in free courses.

CS1 focuses on older people’s digital video creation. In CS1, we report on eth-
nographical research activities conducted over a 5-year (2010-2015) period in order
to examine the relationship between active and healthy older people and ICTs. We
participated in 21 computer courses and 18 drop-in sessions in Agora as participant
observers, resulting in a total of 298 h of fieldwork with 217 older people (aged 60
to 85; women: 120; men: 97) with different levels of experience with ICTs. We also
conducted online observation on a daily basis of participants’ use of Facebook,
WhatsApp, and YouTube. Facebook and WhatsApp groups were set up to provide a
closed channel of communication for the most active participants (44 Facebook, 25
WhatsApp), and those who were interested in using these technologies. The field-
worker (first author) was a Facebook friend of 50 participants and followed the
YouTube uploads of three of them throughout the study. Participants reported hav-
ing been using computers and the Internet for 3 months to 8 years. Participants were
original from different Spanish regions and had low levels of educational attainment
(70 % with at most primary school formal education).

'Agora, Escola d"Adults de La Verneda-Sant Marti, Barcelona, Spain (http://www.edaverneda.
org/).
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CS2 focuses on playing and creating digital games. CS2 was conducted within
the context of WorthPlay,? a 2-year project aimed to conceptualize, design, and
evaluate digital games that are sufficiently appealing, meaningful, and playable in
the everyday lives of older people. In CS2, the experiences of digital gameplay of
older people interested and uninterested in digital games were explored. The study
was divided into three phases: conceptualization, Participatory Action Research
(PAR), and evaluation, which are described in full in (Sayago et al. 2016). The con-
ceptualization phase was grounded in a 6-month ethnographical study of the play
experiences of 178 active and healthy older people (75 % women and 25 % men)
with different play interests. The design (and implementation) phase consisted of
three Participatory Action Research (PAR) activities conducted with approximately
100 older people over a 2-month period. The evaluation was conducted in 3
European cities (Barcelona, Madrid, and Dundee) in order to validate/challenge the
results of the ethnographical and PAR activities. Fifteen games were created and
played by 99 older people with different cultural backgrounds. The age of the par-
ticipants ranged from 60 to 85 years old. They reported to have different previous
experience with ICTs, ranging from those who had never used computers and the
Internet (approximately, 12 %), or had been using them for a few months or years
(80 %) to those who had been using computers for more than two decades and
owned smartphones (8 %).

In both case studies, fieldnotes were taken mostly immediately after the sessions,
due to our active participation in most of them. Regarding data analysis, the analysis
of fieldnotes in CS1 follows the interpretation of Nigel Gilbert (Researching Social
Life) (Gilbert 2008) of Strauss and Corbin (Strauss and Corbin 1998) Grounded
Theory’s methodology. The fieldnotes were coded line-by-line (Open Coding),
resulting in several preliminary categories (Axial Coding). The preliminary catego-
ries that emerged from Axial Coding were discussed among the authors until a clear
outcome was agreed. In CS2, we adopted a thematic analysis (Braun and Clarke
2008) approach to analyze the data. All fieldnotes were read to identify common
topics, and findings were discussed amongst the project team, which in turn led to
the development of a corpus of “stories” from the activities. The main results are
presented next.

Results

CS1: Digital Video Creation

While there are older people who are not motivated to use ICTs, there are others
who are interested in learning ICTs by interacting with multimedia content and
digital entertainment (Ferreira et al. 2014, 2016). As our ethnographical study in
Agora progressed, we witnessed how our participants moved from seeking and

2http://worthplay.upf.edu.
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watching YouTube videos to creating and editing their own digital videos and shar-
ing them. They produced approximately 320 digital videos over the course of the
study. We show that by engaging with digital video content technologies, partici-
pants learned more about ICTs and different ways of expressing themselves with
these technologies. We observed, and participants confirmed, that two key results of
this digital video content creation learning were enriched intra- and intergenera-
tional communication and perceived digital social inclusion.

Learning More About Themselves, ICTs, and Digital Self-Expression

Participants’ digital video creation was highly associated with how they appropri-
ated digital video creation technologies. They appropriated these technologies in a
social way, for example, creating videos, which were meaningful to them, and then
sharing these videos with specific members of their community. Regardless of their
previous knowledge of ICT, participants were motivated to operate new digital
devices and applications in order to create videos and express themselves digitally,
as the following two vignettes of representative cases illustrate.

Vignette 1: Learning More About Themselves and ICTs

Maria finds it very difficult to interact with computers. She actually does not like
them very much. Yet, she thinks that nowadays it is important to know how to use
technologies in order not to lag behind. Maria often takes part in courses in order to
learn how to use computers and the Internet. She started taking the video creation
courses. She had numerous difficulties in following the course. However, she was
interested in the topic and took the course many times.

Maria often sits next to a more experienced participant, who creates the videos.
Maria shares her opinions with this expert participant. Motivated by the course and
the videos that the other participants were creating, Maria wanted to create her own
video. Her first idea was to create a video about her birds. One day she used her
camera for recording the birds while they were playing in the water. This was a very
unusual activity for Maria, as she normally does not practice at home what she
learns in the course. On the next video creation class, Maria brought her camera.
She was very proud of her birds and her video. She wanted to show her birds to the
other participants and needed help to transfer the video from the camera to the com-
puter. However, the teacher of the course told her that she made a mistake and that
there was no video in the camera. That was the first time Maria tried to use the
camera to record a video on her own. Despite this shortcoming, a few weeks later
she decided to practice again. She realized that she could do it, and this was an
important change in her life and attitude toward computers. This time she decided
to take pictures of one of her flowers, and then combined these pictures into a video.
She had learned how to do so in the course. She eventually created a video. Maria
was happy and more confident in herself.



Learning in Later Life While Engaging in Cross-Generational Digital Content... 121

ann 7 pruebaFrancisco.wmy

Fig. 1 Participant’s video experiment

Vignette 2: Learning More About Different Ways of Expressing Themselves

Pedro really enjoys interacting with technologies. He knows more about computers
than most of his friends. He teaches MS PowerPoint to other older adults of his
neighborhood. In his free time, Pedro enjoys practicing ICT and learning new things.
Digital video creation has become his favorite activity: “A good thing about creating
videos is that there are so many effects and cool things that we can add to the video
that it doesn’t matter how much I practice, there is always something new to learn.”

Pedro saw in YouTube a tutorial about how to change the background of a video.
He got very interested in carrying out this task in his videos. He bought a plain fab-
ric to make his experiments. One of his first experiments was to record himself
talking and acting as if he was carrying an invisible ball—Pedro is mad about
football and sports. He then looked for a nice background on Internet (he selected a
picture of a beach). Pedro them created his video by combining his videos with the
beach in the background. To make the video funnier, he included an animated pic-
ture of a ball. He had a lot of fun doing it and came up with more ideas to explore
this technique further. Fig. 1 shows one of Pedro’s video experiments.

Key Results of Digital Video Creation Learning: Enriched Cross-
Generational Communication and Perceived Digital Social Inclusion

Participants perceived that sharing their digital videos with people they cared for,
especially their children, grandchildren, and close friends, could strengthen their
ties with them. They appropriated digital videos in a very social manner, and
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sharing their videos was a very important step in their creation process. Sharing the
videos they created was often used as a strategy to:

* Give a present, “My daughter’s birthday is in February and I want to give her a
video as a present. She is a bit sick so I want to do something nice for her.”
[60, F25]

e Say “Hi,” “I liked the video a lot, it nearly gave me goose bumps!” [41, F70e]
“Hi! Show it to your mom please! A special kiss for both of you!” [64, F16]
(Conversation on [64, F16] Facebook’s wall)

e Catch up with friends and relatives, “We’re watching a video on my iPad. 1
recorded a couple of videos of my grandchildren this weekend and I was showing
the videos to them before the session with you was due to begin. We took advan-
tage of this to catch up on things, you know.” [76, F39]

Moving from using analog videos and paper photographs to sharing media online
also facilitated participants’ intergenerational communication: ““(...) this is the video
I recorded from the lunch last weekend (showing the video in a WhatsApp conversa-
tion). I sent it to my partner’s son, who was also there. He told me that he liked it a
lor” [75, M3]. This interaction was promoted by using the same communication
channels as those used by younger generations, such as e-mail, Facebook, YouTube,
or WhatsApp.

Sharing their digital videos also gave rise to follow-up intra- and intergenera-
tional conversations. The topics of most of these face-to-face or online conversa-
tions were about the memories the video brought up, the quality of the video, or the
technologies applied, all of which contributed to their ICT learning. By talking with
friends and relatives, participants received positive reinforcement and exchanged
their knowledge about ICTs (teaching and learning new concepts). These social
interactions increased their engagement in the video creation process and made
them feel —as they told us—more socially and digitally included.

CS2: Creating and Playing Digital Games in Educational
Activities

Previous research has addressed diversity amongst older people’s use of digital
games (De Schutter and Malliet 2014). In WorthPlay (Sayago et al. 2016), we
observed that the relationship between older people with different cultural back-
grounds and digital games is very diverse. While there are older people who do play
games, others refuse point-blank to do so because they do not perceive the useful-
ness of engaging in gameplay. Thus, in an attempt to cater for this diversity, we
decided to create an online platform whereby older people can create (and play)
different types of quiz-based online games. Given the educational setting in which
we conducted our research, we considered that quiz games could be the most
appealing type of games to our participants. In this case study, we argue that (a)
participants reported learning about ICTs and the topics of the games (e.g.,
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mathematics, history, and arts) as a result of creating and playing them in the plat-
form and (b) intragenerational interaction took on an important role in creating and
playing games in collaborative learning scenarios.

Learning About Different Topics as a Result of Both Creating and Playing
Digital Games in Collaborative Learning Scenarios

With respect to creating games, participants worked together in order to seek online
information about the topic of the game. They also discussed how to write appealing
questions. It might be worth noting that writing motivating questions is a cognitive-
demanding task, as it calls for a comprehensive understanding of a topic plus writ-
ing abilities. Thus, creating games encouraged participants to brush up on their
knowledge of a topic and make the most of their social, writing and reading skills.

With respect to playing games, most of the playing activities consisted of read-
ing, discussing, and looking for information using contemporary ICTs in order to
answer the questions of a game. When playing games, participants reinforced their
learning by (a) reassessing aspects of a desired topic, (b) transferring the knowledge
they acquired in the class or in the books to a digital learning scenario, and (c) learn-
ing new content adding up to their previous knowledge about a topic, for example,
“We have learnt several new things... I didn’t know that there was a palace here...
and I've been living here for a long time ago” [Player, playing session in the book
reading club].

Both creating and playing games were developed in collaborative learning sce-
narios, which corresponded to the already existing educational activities in Agora.
A noteworthy example is the geolocated book quiz, which was conducted with older
people who met at a weekly book-reading club in Agora, Fig. 2a and b. Participants
were separated into two groups and were tasked with creating geolocated questions
about the book they were reading by using smartphones or tablet devices and a geo-
located web-based system (Santos et al. 2013). This quiz helped us to understand
key elements of their playful experiences (e.g., learning and socializing) beyond
winning or losing, in which participants had no interest.

Given that the platform was designed to be easy to use for novice ICT users and
to introduce more expert users to popular online technologies, such as YouTube,
Google Images, Wikipedia, or newspapers, creating and playing games in the
WorthPlay platform was seen:

As a motivating way of introducing older people with little or no previous experi-
ence of ICT to these technologies, “It broke the fear for working with the com-
puter... it allows you to see what can be done in the computer and that you can do
it... people enjoyed the activity, had fun with the questions, with the work, with the
group... it is not just avoiding fear. It can be done and I can do it!” [Coordinator of
playing/interview about the experience of general knowledge game].

As a stimulating activity for more expert ones, “If I click here... Is it going to open,
so I can see more things? Look! Here in the side I can also see other news from today!
(...) This is very useful for me! I didn’t know how to see the news in the computer. I
Jfound this very interesting!” [Player, playing session in the ICT learning course].
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Fig. 2 (a) Geolocated book quiz: creating game session. (b) Geolocated book quiz: playing
session

Design Recommendations

We consider that drawing design implications (or recommendations) from ethno-
graphical research is difficult and controversial for, amongst other reasons, ethnog-
raphy cannot (and should not) be reduced to a finite number of “bullet points”
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(Dourish 2006). Yet, in this section, we aim to highlight key results that emerge
from CS1 and CS2 in an attempt to (a) share with the reader important lessons we
have learned in our case studies and (b) encourage future research studies to take
them forward.

Older People ICT Learning is a Learning Area

Based on a literature review, Thalhammer draws attention to the fact that since older
adults tend to learn in nonformal rather than formal settings, it is important to under-
stand the extent to which ICTs actually influence their daily life and whether this is
in fact perceived as a learning area (Thalhammer 2014). While there are reasons to
believe that older people might not be able to learn to use ICTs because of age-
related changes in fluid intelligence, our results, along with some previous research
(e.g., Sayago et al. 2013), show that this is not the case, and that older people ICT
learning is actually a learning area. ICTs (can) influence multiple facets of older
people’s everyday lives, and how they learn to use these technologies is highly
determined by these activities, as well as other factors, such as social relationships,
personal interests, and life experiences. With respect to the dichotomy nonformal
vs. formal learning alluded in Thalhammer’s statement (Thalhammer 2014), CS1
and CS2 show that there is a lot of nonformal ICT learning in Agora. Perhaps, infor-
mal ICT learning is more suitable for older people than formal learning, given that
most of them (at least, our participants) are more interested in actually learning how
to use the technologies in their everyday lives than in getting official certificates and
passing exams. This is a research issue that can be addressed further in future
studies.

Putting Older People First

The results of CS1 and CS2 suggest that when thinking in terms of designing ICTs
for learning, it is very important to put older people first. This is not to say that
technology is not important. However, instead of coming up with a new technologi-
cal development that can potentially help older people to take their learning forward
and trying to fit that technology in their daily lives in some way or another, we could
(and should) first of all understand the characteristics of the user group, identify
their learning interests and practices, and then think which and how technology
could enrich their actual learning process. While this design philosophy is not new
at all within HCI (e.g., user-centered design), we perceive a risk of putting technol-
ogy first when it comes to older people, especially because of widespread stereo-
types associated with ageing and ICTs (Durick et al. 2013).
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Going Beyond Stereotypes

We (or, at least, a large number of us) tend to have preconceived ideas of old age and
older people. This is due in part to our own experiences of ageing, which include,
for instance, our grandparents, elderly neighbors, and older people in the street
(e.g., shopping, walking, and commuting). These experiences of ageing determine
the way in which we think about older adults. For instance, it might be surprising
for a great many of us to realize that older people can actually learn to create digital
games (CS2) because our grandparents struggle to learn how to operate a digital TV
or a new mobile phone with a different menu. Creativity, which is addressed in CS1,
might also be surprising, since old age tends to be associated with a period of
declines in functional abilities. Both case studies encourage us to go beyond stereo-
types when it comes to ICT learning and older people.

Cross-Generational Communication is Very Important
in Effective Learning in Later Life

As one might expect, communication cuts across CS1 and CS2, wherein it played
different roles. By keeping in touch with younger relatives and members of their
local community by using contemporary digital technologies, our participants
reported feeling more social and digitally included. By sharing their videos with
their friends and discussing about the answers of a question in a game, our partici-
pants learned further aspects of technologies, a book they were reading, etc. These
results indicate that the learning of our participants was both an individual and
social activity, thereby reinforcing the importance of communication in ageing
(Nussbaum et al. 2000). Thus, these findings suggest that designing tools that pro-
mote cross-generational communication is important to foster effective and engag-
ing ICT learning amongst older people.

Conclusion and Future Work

In this chapter, we have presented two case studies that challenge widespread views
of older people within HCI, wherein they are seen as consumers rather than produc-
ers of digital content (Waycott et al. 2013), and take forward previous HCI and DG
research by showing older people learning more about themselves, a wide range of
topics, ICTs, and self-expression by actively producing digital content, and creating
and playing digital games in educational activities. Those older people who partici-
pated in our study were highly motivated to engage in digital content creation activi-
ties. They saw in these activities an opportunity to enrich their intra- and
intergenerational communication. By seeing the value of the digital video creation in
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their daily life, participants engaged in the creation process and were very motivated
to keep learning more about video creating and sharing tools. The WorthPlay plat-
form was successfully integrated into already established collaborative learning sce-
narios. Learning therefore happened by reinforcing part of the content presented in
regular courses and by adding a playful and digital element to them. Overall, both
case studies show the potential of digital playful learning activities to enhance learn-
ing (of ICTs, and other topics) in later life.

These results should be understood by bearing in mind the profile of our partici-
pants and the setting in which we conducted our research. That is, one of the most
important limitations of this chapter is that the results presented herein might not be
easy to generalize to other profiles of older people and settings. Future research can
deepen and widen the results presented in this study.

In terms of future research perspectives, the creativity shown by our participants
is worth noting, especially because current HCI research with the older population
is dominated by removing usability and accessibility barriers due to ageing, “as if
creativity (and outstanding performance) were not significant parts of aging”
(Cohen 2006). Thus, future research studies could explore creativity and its rela-
tionship with DGBL and older people. It might also be important to point out that
participants were able to personalize the activities according to their interests. This
personalization turned out to be essential for engaging them in the learning process
and strengthening their relationship with ICTs. As games are effective not because
of what they are, but because of what they embody and what learners are doing as
they play a game (Van Eck 2006), in our studies, the content of the activities and the
discussions among the participants were crucial in their engagement with the learn-
ing activities. Future studies can also look into different ways of personalizing edu-
cational activities by adding a ludic element to them.

References

Aroca MS (1999) La Verneda-Sant Marti: a school where people dare to dream. Harv Educ Rev
69(3):320-335

Braun V, Clarke V (2008) Using thematic analysis in psychology. Qual Res Psychol 3(2):77-101

Brown JA (2012) Let!s play: understanding the role and meaning of digital games in the lives of
older adults. In: Proceedings of the international conference on the foundations of digital
games—FDG’12, ACM Press, p 273.

Cohen G (2006) Research on creativity and aging: the positive impact of the arts on health and
illness. Generations 30(1):7—15, American Society on Aging

Czaja SJ, Lee CC (2007) The impact of aging on access to technology. Univ Access Inf Soc
5(4):341-349

De Schutter B (2010) Never too old to play: the appeal of digital games to an older audience.
Games Cult 6(2):155-170

De Schutter B, Malliet S (2014) The older player of digital games: a classification based on per-
ceived need satisfaction. Communications 29(1):67-88

De Schutter B, Brown JA, Vanden Abeele V (2014) The domestication of digital games in the lives
of older adults. New Media Soc 17(7):1170-1186



128 S.M. Ferreira et al.

Dourish P (2006) Implications for design. In: Proceedings of the SIGCHI conference on human
factors in computing systems—CHI’06, ACM Press, New York, NY, p 541.

Durick J, Robertson T, Brereton M, Vetere F, Nansen B (2013). Dispelling ageing myths in tech-
nology design. Proceedings of the 25th Australian computer-human interaction conference on
augmentation, application, innovation, collaboration—OzCHI’13, ACM Press, pp 467-476.

Ferreira SM (2015) An alternative view of ICTs use by older people in human-computer interac-
tion. Similarities, digital content creation and perceived well-being, Universitat Pompeu Fabra.

Ferreira SM, Sayago S, Blat J (2014) Towards iTV services for older people: exploring their interac-
tions with online video portals in different cultural backgrounds. Technol Disabil 26(4):199-209

Ferreira SM, Sayago S, Blat J (2015) Older people intra and intergenerational communication
while creating digital contents and playing games. In: Silver gaming intergenerational summer
school. Centre de recherche et d’intervention sur la réussite scolaire (CRIRES), Quebec,
pp 75-79

Ferreira SM, Sayago S, Blat J (2016) Going beyond telecenters to foster the digital inclusion of
older people in Brazil: lessons learned from a rapid ethnographical study. Information
Technology for Development, pp 1-21

Gilbert N (2008) Researching social life. SAGE Publications, London

Gschwind YJ, Eichberg S, Marston HR, Ejupi A, de Rosario H, Kroll M, Drobics M et al (2014)
ICT-based system to predict and prevent falls (iStoppFalls): study protocol for an international
multicenter randomized controlled trial. BMC Geriatr 14(1):91, BioMed Central

Harley D, Fitzpatrick G (2008) YouTube and intergenerational communication: the case of
Geriatric1927. Univ Access Inf Soc 8(1):5-20

Harley D, Fitzpatrick G (2009) Creating a conversational context through video blogging: a case
study of Geriatric1927. Comput Hum Behav 25(3):679-689, Elsevier Ltd

Ijsselsteijn W, Nap HH, de Kort Y, Poels K (2007) Digital game design for elderly users. In:
Proceedings of the 2007 conference on future play —future play’07, ACM Press, New York,
NY,p 17.

Karahasanovi¢ A, Brandtzeg PB, Heim J, Liiders M, Vermeir L, Pierson J, Lievens B et al (2009)
Co-creation and user-generated content-elderly people’s user requirements. Comput Hum
Behav 25(3):655-678

Kern D (2014) Conceptual basis for learning. frameworks for older adult learning. In: Schmidt-
Hertha B, KraSovec SJ, Formosa M (eds) Learning across generations in Europe. Sense
Publishers, Rotterdam, pp 73-84

Kern D, Stringer M, Fitzpatrick G, Schmidt A (2006) Curball —a prototype tangible game for
inter-generational play. In: 15th IEEE international workshops on enabling technologies: infra-
structure for collaborative enterprises (WETICE’06), IEEE, pp 412—418.

Luckner N, Kayali F, Hodl O, Purgathofer P, Fitzpatrick G, Mosor E, Schlager-Jaschky D et al
(2013) From research to design—sketching a game to trigger reminiscence in older adults. In:
Holzinger A, Ziefle M, Hitz M, Debevc M (eds) Human factors in computing and informatics,
vol 7946, Lecture notes in computer science. Springer, Berlin, pp 617-624

Marston HR (2013) Design recommendations for digital game design within an ageing society.
Educ Gerontol 39(2):103-118, Taylor & Francis Group

Mosberg Iversen S (2014) Play and productivity: the constitution of ageing adults in research on
digital games. Games Cult 11(1-2):7-27. doi:10.1177/1555412014557541

Nap HH, De Kort YAW, IJsselsteijn WA (2009) Senior gamers: preferences, motivations and
needs. Gerontechnology 8(4):247-262

Nap HH, Diaz-Orueta U, Gonzdlez MF, Lozar-Manfreda K, Facal D, Dolnic¢ar V, Oyarzun D et al
(2014) Older people’s perceptions and experiences of a digital learning game. Gerontechnology
13(3):322-331

Nussbaum JF, Pecchioni LL, Robinson JD, Thompson TL (2000) Communication and aging.
Routledge, London

Pearce C (2008) The truth about Baby Boomer gamers: a study of over-forty computer game play-
ers. Games Cult 3(2):142-174


http://dx.doi.org/10.1177/1555412014557541

Learning in Later Life While Engaging in Cross-Generational Digital Content... 129

Quandt T, Grueninger H, Wimmer J (2009) The gray haired gaming generation: findings from an
explorative interview study on older computer gamers. Games Cult 4(1):27-46

Rogers Y, Paay J, Brereton M, Vaisutis KL, Marsden G, Vetere F (2014) Never too old: engaging
retired people inventing the future with MaKey. In: Proceedings of the 32nd annual ACM
conference on human factors in computing systems— CHI’14, ACM Press, pp 3913-3922.

Ryu M-H, Kim S, Lee E (2009) Understanding the factors affecting online elderly user’s participa-
tion in video UCC services. Comput Hum Behav 25(3):619-632, Elsevier Ltd

Santos P, Balestrini M, Righi V, Blat J, Herndndez-Leo D (2013) Not interested in ICT? A case
study to explore how a meaningful m-learning activity fosters engagement among older users.
In: Herndndez-Leo D, Ley T, Klamma R, Harrer A (eds) Scaling up learning for sustained
impact, vol 8095, Lecture notes in computer science. Springer, Berlin, pp 328-342

Sayago S, Forbes P, Blat J (2013) Older people becoming successful ICT learners over time: chal-
lenges and strategies through an ethnographical lens. Educ Gerontol 39(7):527-544, Taylor &
Francis Group

Sayago S, Rosales A, Righi V, Ferreira SM, Coleman GW, Blat J (2016) On the conceptualization,
design, and evaluation of appealing, meaningful, and playable digital games for older people.
Games Cult 11(1-2):53-80

Strauss A, Corbin J (1998) Basics of qualitative research: techniques and theories for developing
grounded theory. Sage, Thousand Oaks, CA

Thalhammer V (2014) E-learning: an opportunity for older persons. In: Schmidt-Hertha B,
Krasovec SJ, Formosa M (eds) Learning across generations in Europe. Sense Publishers,
Rotterdam, pp 47-58

Tsai T-H, Chang H-T, Huang G-S, Chang C-C (2013) WaterBall: the exergaming design for reha-
bilitation of the elderly. Comput Aided Des Appl 9(4):481-489, Taylor & Francis

Van Eck R (2006) Digital game-based learning: it’s not just the digital natives who are restless.
EDUCAUSE Rev 41(2):16-30

Vanden Abeele V, De Schutter B (2014) Blast from the past: applying the P-III framework to facili-
tate intergenerational play between grandparents and grandchildren. Gerontechnology
13(2):163

Vasconcelos A, Silva PA, Caseiro J, Nunes F, Teixeira LF (2012) Designing tablet-based games for
seniors: the example of CogniPlay, a cognitive gaming platform. In: Proceedings of the 4th
international conference on fun and games—FnG’12, ACM Press, New York, NY, pp 1-10.

Vines J, Pritchard G, Wright P, Olivier P, Brittain K (2015) An age-old problem: examining the
discourses of ageing in HCI and strategies for future research. ACM Trans Comput Hum Int
22(1):1-27, ACM

Waycott J, Vetere F, Pedell S, Kulik L., Ozanne E, Gruner, A., & Downs, J. (2013). Older adults as
digital content producers. In: Proceedings of the SIGCHI conference on human factors in com-
puting systems, CHI'13, ACM, pp 39-48.

Zelinski EM, Reyes R (2009) Cognitive benefits of computer games for older adults.
Gerontechnology 8(4):220-235



	Learning in Later Life While Engaging in Cross-Generational Digital Content Creation and Playful Educational Activities
	 Introduction
	 Literature Review
	 Digital Game-Based Learning and Older People
	 Learning While Creating Digital Contents

	 Case Studies
	 Results
	 CS1: Digital Video Creation
	 Learning More About Themselves, ICTs, and Digital Self-Expression
	Vignette 1: Learning More About Themselves and ICTs
	Vignette 2: Learning More About Different Ways of Expressing Themselves

	 Key Results of Digital Video Creation Learning: Enriched Cross-­Generational Communication and Perceived Digital Social Inclusion

	 CS2: Creating and Playing Digital Games in Educational Activities
	 Learning About Different Topics as a Result of Both Creating and Playing Digital Games in Collaborative Learning Scenarios


	 Design Recommendations
	 Older People ICT Learning is a Learning Area
	 Putting Older People First
	 Going Beyond Stereotypes
	 Cross-Generational Communication is Very Important in Effective Learning in Later Life

	 Conclusion and Future Work
	References


