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Abstract

Digital games have traditionally been targeted at younger generations, although the
proportion of older adult players is increasing. However, the design processes of
digital games often do not consider the special needs of older adults. Co-design is a
potential method to address this, but there is little research on co-designing games
with older adults. In our study, we proposed a co-design process model that con-
siders the intergenerational perspective. Using this model, eight older adults (two
males and six females aged 47-80) and 22 sixth graders (11 males and 11 females
aged 12-13) co-designed a digital game. The content of the game was based on
old concepts used by the designers during their childhood. Similarly, game content
involving new words and concepts were produced by the sixth graders. We collected
data using semi-structured interviews and observations during the co-design process
over a period of 24 months and then processed the data using grounded theory. The
results indicated that the older adults identified seven game elements as essential to
make games fun—appearance and aesthetics, competition, manageability of game-
play, social impact, familiarity, unpredictability, and intergenerational gameplay.
Furthermore, we identified six assets that older adults have as game co-designers
and five challenges that co-designing games with older adults may entail.
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1 Introduction

Modern society has seen unprecedented growth in the population of older adults.
This is the result of the combination of the post-war baby boom, decreasing fertility
rates, and increasing life expectancy (Bloom and Luca 2016). In 2017, the number
of people aged 65 and over was nearly 600 million or 8.5% of the total population,
and the older adult population is expected to reach nearly 1.6 billion by 2050 (He
et al. 2016). In developed regions, such as Europe, North America, and East Asia,
the proportion of people aged 65 and over is expected to increase from roughly 14%
(2015) to 21-28% or even more (He et al. 2016). This tremendous demographic
shift introduces various challenges related to, for example, health care, economics,
industry, and education.

The World Health Organization (2002) considers older adults to include peo-
ple aged 65 years or over in developed countries and people aged 60 years or over
in developing countries. Digital technology has become a part of their day-to-day
activities. Everyday objects, such as telephones, televisions, and cars, are digital and
therefore require that new skills be mastered. A part of this digitalization is games,
which are being increasingly consumed by older adults. Therefore, there is intense
research going on at the intersection of ageing and gaming. There has been various
reviews published by scholars focusing on the various fields which are using seri-
ous games as a means of improving cognition, rehabilitation, social life, physical
activity, engagement, health and wellbeing (Larsen et al. 2013; Marston et al. 2016a;
Marston and Hall 2016; Marston and Smith 2012; Wiemeyer and Kliem 2012), and
the effects (e.g., physical, cognitive, social) of digital games on older adults (Hall
et al. 2012; Marston et al. 2015; McLaughlin et al. 2012; Zhang and Kaufman
2015). Researchers have also explored the process of designing digital games for
older adults (Gerling et al. 2012; Ijsselsteijn et al. 2007; Marston 2013a), which con-
nects to the interaction and engagement of gamers and non-gamers alike (Marston
2013b; Marston et al. 2016b). However, the perspective of older adults as game co-
designers has received less attention.

Digital games have traditionally been targeted at younger generations, although
the proportion of older adults who play games has become significant in many
countries. According to a report by the Interactive Software Federation of Europe
(2018), 44% and 40% of adults aged 45-64 in France and Germany, respectively,
play games. In the United States, the number of gamers among adults aged 50 and
over was 38% in 2016 (Anderson 2016). Professional game designers have synthe-
sized and summarized their years of game design experience in various game design
books that provide guidance for the game design process. For example, Schell
(2014) proposes 100 lenses or perspectives through which game designers can cre-
ate and analyze their games. Salen and Zimmerman (2003) assume a more schol-
arly approach, covering concepts, strategies and methodologies related to games and
game design. Although game design books like these can provide useful guidance
for commercial game design, they fail to consider the special needs of older adults.
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Co-design has emerged as a popular method for service and product design that
invites end users to participate in the design process with their ideas and expertise.
Based on a literature review and an analysis of three case studies, Steen et al. (2011)
suggest a number of ways that co-design benefits projects, including but not limited
to better ideas in the design process, better knowledge of the target users’ needs, bet-
ter fit of the end result to the target users’ needs, greater user satisfaction and loyalty,
and reduced time and cost of development. There also exists a body of literature
on co-designing products and services with older adults in several areas, including
nursing, cognitive well-being, and everyday life (How et al. 2017; Lehto and Ran-
tanen 2017; Marston 2013a; McGee-Lennon et al. 2012; Treadaway and Kenning
2016). However, there is a paucity of research relating to co-design and co-produc-
tion between older adults within game design teams and acknowledging the various
roles and responsibilities that each actor contributes to a project. Rather than think-
ing of ageing as a challenge in designing digital games, a person’s life experiences
can be regarded as an asset in co-designing them.

This paper documents a key part of a more comprehensive process of designing
digital games with and for older adults. The focus is on identifying what game ele-
ments older adults appreciate in digital games and on the assets of older adults as
game co-designers. Additionally, we identify challenges that might occur when co-
designing games with older adults. In our case, a group of older adults co-designed
a multiplayer game—Onnen tédhti—to learn new words and to maintain familiar but
outdated words. To add an intergenerational angle to the study, we involved children
in the co-design process as experts of modern vocabulary. Additionally, an informa-
tion technology student was involved as a programmer of the game prototype. To the
best of our knowledge, in addition to presenting a multiple-choice game artifact for
learning and practicing the meanings of old and new Finnish words, this study is the
first account of investigating co-designing of digital games with older adults with
a focus on game elements that older adults consider important, the assets of older
adults as game co-designers, and the challenges that may emerge when co-design-
ing games with older adults. The results therefore complement the existing body of
research on co-designing digital games with older adults.

2 Background
2.1 Ageing, Cognitive Abilities, and Digital Environments

The term older adult is used to describe individuals aged 65 or over in developed
countries and individuals aged 60 or over in developing countries (World Health
Organization 2002). According to a United Nations report (2017), the world’s popu-
lation of those over 60 was 962 million in 2017, more than twice the 1980 figure of
382 million. The adult population continues to grow older rapidly, as fertility rates
have fallen to very low levels in most of the world’s developed regions and people
live longer (United Nations 2017). Therefore, the global population of those over
60 is expected to double again and reach 2.1 billion by 2050 (United Nations 2017).
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This demographic shift is significant because of the health-related challenges caused
by ageing.

Although many older adults are in good health, they are likely to experience
changes in cognitive and physical abilities as the years go by. A decline in cognitive
ability begins to manifest after the age of 50 in terms of some functions and after
the age of 60 or 70 in terms of others. Ageing brings cognitive changes, particu-
larly in relation to attention and memory. Other cognitive skills, such as language
processing, decision making, and perception, are also affected (Glisky 2007). How-
ever, there is great variability in the rate of change among older adults (Glisky 2007;
Woods 2004).

As digitization affects many aspects of our lives today, there is a need to adjust
the digital environment of older adults. Scialfa and Fernie (2006) describe an adap-
tive technology that accommodates physical, cognitive, and sensory impairments,
thus providing increased accessibility to services. Yamamoto et al. (2015) detail
the possibilities of Internet-connected assistive systems to support older adults in
managing their daily lives, thus reducing the need for caregiver support. Such adap-
tive and assistive solutions often utilize various techniques to customize the user
experience, including but not limited to adjusting screen size, font size, and contrast
in graphics. Moreover, older adults’ declining fine motor skills necessitate special
methods for interaction and input, such as larger targets to press/tap and speech-to-
text functionality for textual input. One way to develop these kinds of adaptive tech-
nologies is to combine research results from late adulthood psychology, collected
test experiences, and design guidelines regarding the usability and user experience
of technological solutions (Scialfa and Fernie 2006).

Stine-Morrow and Basak (2011) have reviewed cognitive interventions among
older adults. Video games and other computer-based activities have been researched
as possible tools to affect cognitive abilities. The authors demonstrate that play-
ing arcade-type video games (e.g. Pacman, Donkey Kong, Tetris) helped improve
response and reaction times, whereas playing a complex real-time strategy game
(e.g. Rise of Nations) helped improve higher-level cognition skills (task switching,
working memory, visual short-term memory, and reasoning). Stine-Morrow and
Basak (2011) state that according to cognitive neuroscience and the behavioral data
on ability training, the mind and the brain are well-suited to learn individual skills
throughout a life span. A high level of mental fitness is possible longer into the life
span than is often believed, but this depends on the coordinated enhancement of
physical fitness, intellectual stimulation, and strong social networks (Stine-Morrow
and Basak 2011).

2.2 Older Adults and Games

Digital games can be found on almost any computing platform, including comput-
ers, mobile phones, tablets, televisions, and smart watches. Most digital games,
especially console-based ones, have been designed for boys and men (Marston
2010). Indeed, in the otherwise rich gaming sector, there are only a few digi-
tal games designed especially for older adults. Several examples can be found in
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various reviews focusing on therapeutic, preventive, and rehabilitative games—
both commercial and academic—for older adults (Bleakley et al. 2015; Bonnechere
et al. 2016; Choi et al. 2017; Griffiths et al. 2017; Hall et al. 2012; Marston et al.
2016a; Marston and Smith 2012; Miller et al. 2014; Wiemeyer and Kliem 2012).
Yet, games are enjoyed by people regardless of their age. Research shows that older
adults use games mostly as a pastime activity (Boyle et al. 2012; Kankainen and
Lehtinen 2011); however, three studies report that older adults are also interested in
playing games when they see the activity as a low-cost option to help them maintain
their health and improve their quality of life (Brown 2012; Gerling et al. 2012; Lim
et al. 2012). Among the possible reasons why older adults are attracted by games
are their entertainment elements and the strong social dimension that enables cas-
ual conversation during gameplay. Moreover, when the digital game is of intergen-
erational nature, it may help reinforce family bonds, enhance reciprocal learning,
increase understanding of the other generation, and reduce social anxiety (de la Hera
et al. 2017).

Digital games can help combat the limitations associated with ageing by encour-
aging older adults to exercise physically and mentally, thus delaying the occurrence
of diseases and improving their quality of life (Cota and Ishitani 2015). There are
also more positive aspects reported by other studies. Chen et al. (2012) state that
certain games may reduce the cognitive decline associated with ageing, such as
loss of memory and lack of attention. The use of specific games can help in diag-
nosing and treating neuropsychological diseases, and in some cases, they may be
more effective than traditional methods in treating psychosocial problems (Cota and
Ishitani 2015). However, there are some concerns about whether cognitive training
games are effective. Simons et al. (2016) point out the ongoing debate over the effi-
cacy of brain-training games and, having analyzed the existing literature on brain-
training interventions, suggest that when used extensively these games may improve
performance on the trained tasks but have less effect on improving overall everyday
cognitive performance.

2.3 Challenges in Designing Games for Older Adults

Designing games for older adults requires a different approach than designing com-
mercial games due to the special demands of older adults as target players. Tradi-
tional game design methods do not consider the special ageing-related needs of
older adults (Gerling et al. 2012). Table 1 summarizes the challenges and proposed
solutions based on our literature review. Utilizing these and other design guidelines
can help in creating games that are more suitable for older adults. Moreover, by co-
designing games with older adults, we can benefit from their unique assets vis-a-vis
the design process, thus further ensuring the viability of the results.

2.4 Co-designing with Older Adults

Co-design is the process of designing artefacts (e.g., products or services)
together with the intended end users. It has been used in many areas related to
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Table 1 Challenges associated with designing games for older adults

Challenge Solutions

Problem solving and reasoning Adjustable, appropriate cognitive challenges (Flores et al. 2008;
Weisman 1983)

Attention span and memory Simple and intuitive screens that decrease memory load (Flores

et al. 2008; Gamberini et al. 2006; Ijsselsteijn et al. 2007); easy-to-
understand game actions that are related to the real world (Gerling
et al. 2012; Marston 2013a)

Visual processing Large and well-defined visual symbols (Weisman 1983); allow the
user to control font, color, and contrast (Ijsselsteijn et al. 2007)

Auditory processing Clear auditory feedback (Marston 2013a; Weisman 1983); use lower
frequency tones and provide information through multiple modali-
ties (Ijsselsteijn et al. 2007)

Unfamiliarity with technology Provide immediate, encouraging, and positive feedback on learning
goals and enough time to learn basic skills (Flores et al. 2008;
Gamberini et al. 2006; Ijsselsteijn et al. 2007; Marston 2013a)

Unfamiliarity with gaming Provide clear information about game restrictions, requirements,
and objectives (Gerling et al. 2012); enable user to experiment
with the game system (Marston 2013a)

Motor skills (e.g., reaction time, Avoid small targets and moving interfaces (Ijsselsteijn et al. 2007);
coordination, balance) adjust the game to decreased sensory acuity and slower responses
(Flores et al. 2008); provide alternate control mechanisms (Ger-
ling et al. 2012; Marston 2013a); simple and intuitive interaction
(Marston 2013a)

Capturing and maintaining interest Provide content that is purposeful and interesting to users (Flores
et al. 2008; Ijsselsteijn et al. 2007; Marston 2013a); use appropri-
ate game genre (Flores et al. 2008); enable user-created content
(Marston 2013a)

older adults, such as prevention, rehabilitation, and the maintenance of independ-
ence, physical health, and cognitive ability(How et al. 2017; Lehto and Rantanen
2017; McGee-Lennon et al. 2012; Treadaway and Kenning 2016). The reasons
for using co-design or user-centered design are to achieve higher quality arte-
facts, a better fit between the artefact’s functionalities and target users’ needs, and
improved user satisfaction (Wintermans et al. 2017). This is particularly impor-
tant when designing games for older adults, as their requirements differ from
those of younger players (see Sect. 2.3).

Several previous studies demonstrate the successful co-design of products and
services for older adults. For example, a recent systematic literature review by
Merkel and Kucharski (2019) presents an analysis of 26 studies that use co-design
(participatory design) in the field of gerontechnology, suggesting that co-design
is suitable for finding novel ways of using existing technology, for developing
new devices for older adults, and for testing or modifying design prototypes.
The authors recommend the co-design process should follow a comprehensive
strategy starting with analyzing users’ needs and ending with evaluating the
outcome. According to Davidson and Jensen (2013), the input of older adults is
particularly valuable in the ideation phase of the co-design process. The authors
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found that older adults showed enthusiasm when co-designing mobile healthcare
applications.

Co-design has also been employed in a few cases to design games with older
adults. Vanden Abeele and Van Rompaey (2006) introduce a human-centered
method for innovating gameplay based on ethnographic principles and participatory
design. The methodology was applied in a project to design game concepts with
older adults. The authors started by observing older adults in their everyday lives in
order to identify what positive experiences they encounter; the game design process
was then based on these experiences. Loos et al. (2019) present a literature review
of eight studies focusing on co-designing intergenerational digital games and give
seven recommendations to facilitate the co-design of such games. Romero and Ouel-
let (2016) state that game co-design is a powerful learning activity that could ben-
efit the learning processes of users from childhood to older age. Veloso and Costa
(2015) investigate co-designing to identify suitable social networking game com-
ponents for older adults. Their findings suggest that collaboration is a particularly
important factor for older adults as game co-designers.

3 Research Design
3.1 Problem Statement and Research Questions

Problem Statement: Older adults have time and life experience, but their assets are
undervalued and therefore underused. This fact applies in relation to digital game
design that requires the integration of content and technology. The challenge is to
identify the ways in which older adults can use their unique assets to be active, con-
tributing participants in the game design process rather than merely analyzing the
usefulness of existing games in solving various life and entertainment challenges of
older adults.
To address the problem, we have formulated the following research questions:

1. What game elements are important for older adults as co-designers of digital
games?

2. What are the assets of older adults in a digital game co-design process?

3. What challenges can be encountered when co-designing digital games with older
adults?

3.2 Research Method

In this study, we utilize grounded theory (GT) to analyze the data collected via
semi-structured interviews and observations during a game co-design process. GT
gives an opportunity to create a theory based on the collected data. A key feature of
GT is continuous comparison; different comments are compared, data on the same
comment are compared at different times, different situations are compared, data are
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divided into categories that are being generated throughout the process, and the cat-
egories are likewise compared to each other.

Our study investigates an iterative process of co-designing a game and a game
design evaluation, both of which occur with the game design team comprising
older adults. We use the three-stage format of GT proposed by Koskela (2011); see
Table 2.

Open coding in our research means finding concepts from the data and naming
them. Examples of these concepts are the life experience based on which one can
create content for a game, the previous experience of playing games, and the desire
to create games and meaningful content for them. In the axial coding step, we cre-
ated categories and subcategories based on the codes, such as sociality, previous
gaming experience, and the ability to create game content based on life experience.
In the selective coding step, we created main categories, which are the co-design
process model and the identified game elements, assets, and challenges.

3.3 Participants

The research was conducted at the Toimentupa activity club (TAC) in Joensuu, Fin-
land. The Finnish word “toimentupa” means a house or room of activity. The club
meets voluntarily every working day with the purpose of prolonging and renewing
the cognitive, social, and physical skills of older adults. Typical activities at TAC
include handicrafts, social interaction, and discussions on various subjects. TAC
members volunteered to be part of this research and met 13 times during the study
period to co-design a multiple-choice word game from October 2016 until April
2019.

Table 2 Progress of material analysis according to grounded theory (Corbin and Strauss 2015; Koskela
2011)

1. Open coding Outcome
Knowledge of material Substantial codes
Clearing the material
Naming substantive codes
Removing codes from text
Starting a preliminary grouping

2. Axial coding
Extending the categorization of substantive codes Concepts
Creating subcategories and categories
Characteristics of categories and subcategories

3. Selective coding
Finding connections between concepts Main categories (theory)
Finding a basic process
Selecting core categories

Formation of theory between concepts/relationships
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Seven of the meetings were co-design workshops for creating a paper prototype
and game content. After the first version of the game was programmed, the group
met a further four times with the programmer (a Master’s student) and the researcher
(a Ph.D. student) to test the game and provide feedback. Meetings were typically
held on a weekly basis, but this varied according to the participants’ schedules.
After the last meeting with the programmer, the participants were interviewed. At
the beginning of the design process there were 8 members (2 males and 6 females
age range 47-80 year (mean: 66.1 years old)), and at the end the group consisted of
3 members (1 male and 2 females age range 47—62 years (mean: 55.33 years old)).

The intergenerational perspective of game design was brought by the inclusion
of 22 sixth graders (11 males and 11 females aged between 12 and 13) from the
Hammaslahti primary school in Joensuu, Finland. The schoolchildren contributed
modern words for the game; these words were commonly used among the children
but were new to the older adults.

3.4 Ethical Approval

The parents of the pupils were asked to give permission for their children to par-
ticipate in the study using a form sent home by the classroom teacher. One pupil’s
parents refused. The older adults participating in the study gave oral permission to
participate in the study and to use their contributions in the study. The researcher
agreed with the study participants that names and other identifiers would not be
mentioned in any publication.

3.5 Procedure

Eight voluntary participants joined the process after the researcher distributed a
general invitation among TAC members. Table 3 shows the schedule for the design
meetings, their purpose, and attendance. The size of the group during the design
sessions varied between three and seven. Towards the end of the design process, the
group size stabilized at three. The group met 13 times in total to design the game.

Table 3 Design meetings with older adults

Meeting number  Purpose of the meeting Participants Time of the meeting

1 Introduction to the process and 5 Females, 1 male October 2016
brainstorming for the game
concept, interview 1

2-8 Creating content for the game  3-5 Females, 1 male  November 2016—February
2017
9 Interview 2 2 Females March 2017
10-12 Designing layout, playability, 2 Females, 1 male October 2017-April 2018
testing
13 Interview 3, evaluation, naming 2 Females, 1 male February 2019
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The group focused on content design for seven of those meetings. The remaining
meetings were dedicated to designing the game rules, the principles, and the layout
and to evaluating and refining the game. Eventually, the team members evaluated
the finished product. The programmer, who implemented a digital prototype of the
game, participated in three of the meetings, once via Skype and twice in person.

The schoolchildren at the Hammaslahti primary school attended meetings three
times in spring 2017 to co-design content for the game that was started by the older
adults. The meeting schedule for the schoolchildren is presented in Table 4.

A team of two researchers collected observational and interview data for seven
1-h design sessions during which the older adult co-designers developed a game
to learn new words and to maintain familiar but outdated words. The process took
1.5 years in total.

At the beginning, we organized a discussion and brainstorming session with the
older adults about what kind of digital game could be interesting and meaningful for
older adults. After the brainstorming, the PhD student interviewed (Interview 1) the
older adults, asking questions such as “What kind of game do you want design?”,
“What are you expecting from the game?”, and “What is the purpose of the game?”

The next seven meetings focused on creating content for the game. These were
followed by an interview meeting (Interview 2) during which the PhD student asked
the older adults the following questions: “What elements are important in a game?”,
“Have your expectations changed regarding the game?”, and “What could be the
competitive feature of the game?” The ideas that emerged from this interview were
used in the subsequent design meetings.

The design meetings continued after the first two interviews, focusing on layout
design, playability, and testing. During these meetings, a digital game prototype
was programmed by the Master’s student. After the design process was completed,
the digital prototype of the game was evaluated by the older adults. During the last
meeting, the Ph.D. student interviewed the older adults again (Interview 3), asking
questions such as “What do you think about the game’s playability?”, “Does the fin-
ished game fulfil your ideas for the game?”, and “Does the finished game fulfil your
wishes for the purpose of the game?”

3.6 Data Collection and Analysis
The data pertaining to the older adult participants were collected using a video

camera and an audio recorder during the design meetings and the interviews.
Video recording allowed the participants full freedom to focus on their ideas and

Table 4 Design meetings with Hammaslahti primary school pupils

Meeting Purpose of the meeting Participants Time of the meeting
number
Creating content for the game 11 Females, 11 males January 2017
2 Creating content for the game 11 Females, 11 males February 2017
3 Creating content for the game 11 Females, 11 males March 2017
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on designing. The video data was the main source data for the study because it is
authentic and enables analyzing incidents as they actually happened (Derry et al.
2010). The interview meetings were used as the primary source for analysis. The
other seven meetings were dedicated to creating vocabulary. All the interview data,
along with the recordings of the co-design meetings, were transcribed and analyzed
using GT (see Sect. 3.2).

The role of the schoolchildren in this study was to produce content (modern
words and their meanings) for the game, which was passed to the researcher by
email in the form of a text file. We collected video recordings from the co-design
meetings with the schoolchildren, but these data are not used in this study.

4 Game Design Process

To facilitate the co-design process with older adults while also considering the inter-
generational perspective, we developed a design process model that connects the
roles of researchers as mediators, older adults and children as co-designers, and pro-
grammers as technology experts. Figure 1 shows the proposed design process model
implemented in this study. The diagram is chronologically ordered from top to bot-
tom and displays three actors:

Fig. 1 The co-design process
model used in this study

Designers / ‘
Users

Genre of the
game

Design of layout
Content
Gameplay elements
Gamification
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1. The researcher/mediator (left),
2. The game co-designers (middle), and
3. The game programmers (right).

The design process progresses from setting a goal to the digital game as the final
artefact. During the process, the game designers get a glimpse of the programming
capabilities and constraints, but they initially design the game concept, layout, and
content without any consideration of programming. The final game is a consensus of
the designers’ ideas and the constraints of programming; however, the final version
of the game was approved by the designers.

The task of designing a digital game was introduced to the older adults at the
first meeting, during which they set two goals for the game: it should help maintain
memory and it should allow the player to learn something new.

A multiplayer game was chosen as a means of facilitating social interaction and
potential intergenerational game playing. The game was designed to be played on a
tablet computer because of their easy touch-based interface. The older adults started
to design a multiplayer game to find explanations for words familiar from their
childhood. These words which are often related to farming and the daily activities
experienced in the lives of the older adults—during their childhood. Although words
used in the lives of the older adults (during their childhood) are seldom spoken in
contemporary Finnish society.
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Fig.2 The layout plan of a designer (male, aged 47)
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Fig. 3 Example screenshots of a task in the Onnen Tcihti game

Table 5 English translations of

some words in the Onmen Tahti Word English translation Creators

game Letnikka A vagabond Older adults
Atrain A type of harpoon for fishing Older adults
Tyven Calm water surface of a lake Older adults
Media Media Schoolchildren
Skypettid To communicate via Skype Schoolchildren
Tubettaa To create videos for YouTube Schoolchildren

Figure 2 illustrates how the older adults created the layout and the gameplay con-
cept of the game. In the design process, the members of the design team shared
their perspectives on the Finnish language and made decisions related to the game
co-design. The participants learned from and with each other about game design
concepts and the Finnish language.

Following on from the second meeting onwards, the older adults chose words
by brainstorming based on their experience and gave one correct and two incorrect
definitions for each word. There are 75 words in total for which an explanation is
requested. Figure 3 illustrates a task built within the final game. The picture on the
left shows the starting position for the task with a word and three possible explana-
tions. The middle picture shows a situation where the player has chosen an incorrect
option (red). In the picture on the right, the correct answer is selected, and an arrow
appears at the bottom of the screen saying, “Next word”.

The role of the schoolchildren in this co-design process was to merely produce
content, that issues contemporary/modern vocabulary. The schoolchildren created
content by explaining the modern words that are likely to be new to older adults, for
example words used in a digital context. Table 5 illustrates examples of the game’s
vocabulary created by the older adults and the schoolchildren.

Once the game content was created, the game was evaluated and improved upon
by the older adult participants, the programmer, and the researcher. The game was
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programmed for an iPad tablet device which was running the iOS operating system.
The final artefact of the design process is the Onnen Tdéhti game. The name Onnen
Tdhti (English: Lucky Star) was suggested by one of the older adults at the evalua-
tion phase during the last meeting held in February 2019.

In the co-design process, we considered the challenges related to games for older
adults that were identified in previous research (see Sect. 2.3). These challenges and
our solutions are presented in Table 6.

5 Results
5.1 Game Elements Identified as Important by the Older Adult Participants

After coding the data from the co-design meetings by GT with steps 1 (Open cod-
ing) and 2 (Axial coding), seven important game elements emerged from our anal-
ysis of the older adults’ answers to question: “What elements are important in a
game?” The elements are presented as results in Table 7 along with their descrip-
tions and evidence from the collected data.

The results of our data analyses collected during the game design meetings and
interviews were similar in content. We observed the following in relation to older
adults, the game’s content, action, and usability:

1. Experience of the gameplay situation in a social sense. In this case, one of the
designers (female, aged 62) is a grandmother who wants to play the game with
her grandchild. This designer’s motivation to design is social.

2. Experience of a similar gaming situation where a previously played game resem-
bles the to-be-designed game.

Table 6 Challenges related to designing games for older adults and our proposed solutions

Challenge Solution in the game

Problem solving and reasoning The game concept is simple and does not require complex problem
solving, as players select the correct explanation for a word

Attention span and memory The core idea of the game is to maintain memory

Visual processing The game layout was designed to be clear and visually pleasing.
The game functions are controlled by visual symbols

Auditory processing There is no auditory feedback in the game

Unfamiliarity with technology The interface is touch-based and does not require much experience
with information technology

Unfamiliarity with gaming The game is familiar to quiz-like games on printed material

Motor skills (e.g., reaction time, The player needs to find the correct option by touching a symbol.

coordination, balance) There is no time limit; therefore, fast reactions are not needed to

play the game

Capturing and maintaining interest The game content is about the game designers’ own experience and
the surrounding reality, which can help in capturing interest
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3. The playability and aesthetics of the layout were also highlighted in the inter-
views. One designer (female, aged 57) drew attention to the game’s attractiveness
at two meetings.

During this phase, the older adults identified four themes for further development
in the evaluation meeting that supported the identified game elements in Table 7.
These are: 1. social perspective: possibility to play alone or in a pair, 2. more inter-
esting gameplay elements (e.g., competition), 3. more interesting appearance, and 4.
the impact of the chance factor on gameplay.

Based on this feedback, the game was improved by including a point system.
The last evaluation meeting was attended by two older adults (a male aged 47 and a
female aged 57) almost 2.5 years after this project had commenced. The main reason
for the last meeting was to demonstrate the finished artefact, to the older adults, to
receive feedback from the older adults, and to discuss and choose a suitable name
for the game. The feedback was aligned with the earlier evaluation.

5.2 Assets of Older Adults as Game Designers

Older adults as co-designers of a game can bring a myriad of various experiences,
observations and perceptions to the different design meetings. Ageing can bring new
perspectives to game design that younger designers may miss.

Based on the data analysis, we identified several assets that older adults have
as game co-designers. These are presented in Table 8 along with our descriptions
and evidence based on observations and interviews. While ageing obviously causes
some obstacles for gaming (see Sect. 2.3), the identified assets that older adults have
to offer for the design of digital games are versatile.

6 Discussion
6.1 From Game Players to Game Designers

Using digital technologies in contemporary society are part of daily activities
and lives. Digital technology facilitates different aspects of life and can offer as a
medium of entertainment. Older adults are active users of digital products and ser-
vices (Dahlke et al. 2019) and therefore expect to find suitable applications and
services on the market. Moreover, digital games have become an important part of
everyday life for many young and older adults (Interactive Software Federation of
Europe 2018), but most games are not designed for them, let alone with them.

The game industry should see older adults as an important consumer group; how-
ever, older adults continue to be excluded because they do not always have access to
the digital world (Marston and Samuels 2019) and whilst there has been a growth
in scholarly work focusing on the needs and design issues surrounding older adults
and videogames (Flores et al. 2008; Gamberini et al. 2006; Gerling et al. 2012;
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Ijsselsteijn et al. 2007; Loos et al. 2019; Marston 2013a; Romero and Ouellet 2016;
Vanden Abeele and Van Rompaey 2006; Veloso and Costa 2015; Weisman 1983),
greater ressearch is needed. The next step is to understand and appreciate older
adults’ assets as designers of digital games of their own choosing.

The results of this study show that co-designing digital games with older adults
is largely connected to their own life experiences and knowledge. They want to con-
nect the game to their experiences, social life, and activities; and this notion sup-
ports existing work published by Marston (2013a, 2012). Older adults can offer
valuable insights into the game design process because of their existing but varied
knowledge and experiences. For example, in Table 7 we presented data, based on
one of the older co-designers requesting to recreate a game that she had previously
enjoyed playing.

This experience can be related to people’s interactions, to familiarity with life-
related phenomena, and to different special needs, like cognitive and physical limi-
tations (Gerling et al. 2011). An example of designing based on a life-related phe-
nomenon is Brukel, a first-person exploration game which was designed to show the
perspective of a 92-year-old World War II survivor (Lifelong Games 2019). Design-
ing a game is spontaneous and rich when the designer has a wide and diverse life
experience, which in turn has been acquired over many years. Moreover, older adults
have strong views about the game, which they are not afraid to share (see Table 8).
Finally, as this study has shown, digital game design can be a tool for co-operation
between different generations.

Our findings indicate that designing games is motivating from the point of view
of older adults when the game has purposeful content and the gameplay situation
itself is motivating. Moreover, playing the game is interesting when the game is con-
sistent, when the content is understandable, when there is a clear purpose, and when
it has an interesting. Yet, it is also important to note that the interface/game environ-
ment should be aesthetically pleasing, and this may require further testing, feedback
and iterations of design and development by all of the team members.

6.2 Connection to Previous Work

As shown in Sect. 2.4, we found similar views relating to co-designing with older
adults in existing research. Vanden Abeele and Van Rompaey (2006) highlight the
central concept of a meaningful game as well as the importance of harnessing older
adults’ passions in the game co-design process. De Shutter and Vanden Abeele
(2008) built upon this by proposing that a game’s meaningfulness is related to fos-
tering connections to family and friends, cultivating knowledge and skills, and con-
tributing to society and to a better world. We saw a similar principle emerging in
our analysis; meaningfulness in the game design generates motivation and facili-
tates content creation based on the life experiences of older adults. Romero and
Ouellet (2016) noted the high motivation of their experimental group, which was
also identified as a main driver in our study. The ability to reuse the experiences in
one’s own life was a motivating factor in game creation. Our experience is in line
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with Loos et al.’s (2019) view on the importance of the social aspect between gen-
erations when designing and playing digital games. One of the older adults in this
study indicated a desire to play with her grandchild. We also saw the ability of dif-
ferent age groups to produce interesting content together. Veloso and Costa (2015)
emphasize co-design as a success factor in game design by older adults. Co-design
can be used to create games suitable for the general public, which in the case of
Veloso and Costa are primarily social network games. We had similar findings; the
use of co-design helped the participants succeed in game design.

In order to produce games that are appropriate and interesting for an aging audi-
ence, Marston (2013a) suggests, among other recommendations, that the game and
its content should: (i) offer simple and intuitive interaction, (ii) be related to real-
world/life experiences, (iii) enable multiplayer/single play, (iv) build upon learning,
(v) support user-created content, and (vi) have a purpose. These recommendations
are aligned with our findings, as we presented older adults as game co-designers
based on their life experiences and desire to learn new things. The main difference,
however, is that this study introduces a new perspective to game co-design with older
adults by granting game co-designers an opportunity not only to create game content
but also to design an original game in terms of the concept, purpose, and mechanics.
Additionally, the game’s content and layout were produced as much as possible by
the older adults whilst considering the ease of player—interface interaction, as sug-
gested by Marston (2013a).

Our research in conjunction with existing scholarly work is driving forward the idea
of co-designing games with older adults. The content of the Onnen Téihti game was
produced by older adults and schoolchildren, thus demonstrating that intergenerational
game design is possible. The older adult participants were instrumental in creating the
game layout and game mechanics, and our findings suggest that they can be part of
every aspect of the game design process. This expands the notion that older adults’ par-
ticipation in co-design is most appropriate in the ideation phase (Davidson and Jensen
2013). Finally, in our study only the programming was done by someone else, but per-
haps in a future study we could explore the idea of older adults as co-designers and
co-developers.

6.3 Challenges in Co-designing with Older Adults

This study taught us lessons on designing games with older adults, including sev-
eral challenges that emerged in the design process. For example, one of the partici-
pants did not remember the researcher when they met outside of the research setting.
Table 9 presents these challenges along with our proposed solutions. Challenges like
these may not always be prevented, but with understanding and preparation all team
members can be prepared. In particular, when co-designing with older adults, the
practical arrangements (e.g. facilitating transportations, sending reminders) should
be well planned to facilitate the commitment of the members of the design team in
the co-design process. Acknowledging these challenges may help other researchers to
avoid them or manage them to improve the overall co-design process. Overall, based
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on our co-design experiences with older adults, the assets they bring outweigh the
challenges, many of which can be managed with appropriate precautions.

6.4 Answers to Research Questions

The findings of this study indicate that older adults consider specific game elements
to be essential in designing good games, and their experiences comprise a useful
resource for game co-design processes. However, we identified several challenges to
be considered when co-designing digital games with older adults. In summary, the
results of this study answer our research questions as follows:

1. What game elements are important for older adults as co-designers of digital
games?

We identified seven game elements that the older adult co-designers found
particularly important to make games enjoyable. These are appearance and aes-
thetics, competition, manageable gameplay, social impact, familiarity, unpredict-
ability, and intergenerational gameplay.

2. What are the assets of older adults in a digital game co-design process?

Our analysis of the data revealed six assets that older adults may possess as
game designers. Older adults’ contribution to game creation can be enhanced by
giving them the opportunity to use their own life experiences and demonstrate
the potential of digital games to them in order to stimulate discussion. Their life
experiences and networks can be a rich source of content for digital games, and
we found that they are motivated to create game content based on their own life
experiences.

3. What challenges might be encountered when co-designing digital games with
older adults?

We identified several challenges connected to co-designing with older adults:
availability of technical expertise, varying participation due to different reasons,
health and logistic issues caused by ageing, and diverse yet strong opinions.

6.5 Limitations of the Study

Several limitations were identified from this study and included, (i) The number of
participants in the design group was small, and therefore the resulting game is based
on the views and opinions of only a few designers. (ii) The proposed design process
model was used to co-design only one game; therefore, its generalizability remains
to be tested. (iii) The turnover of the participants in the design meetings was vari-
able due to, among other things, the age of the participants. These limitations will be
resolved in future studies where we will investigate how the proposed design process
works with people of different backgrounds (e.g., age, education level, and culture).
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7 Conclusion

The proportion of older adults worldwide is growing (United Nations 2017).
Although digital games have become a popular pastime activity among older adults
(Interactive Software Federation of Europe 2018), there is a limited number of stud-
ies on older adults and children as intergenerational digital game co-designers (de la
Hera et al. 2017; Loos et al. 2019).

We contributed to this narrow but growing field by proposing a game co-design
model and presenting a co-design process for a multiple-choice word game co-
designed by a group of Finnish older adults and schoolchildren and by analyzing the
data using GT. The analysis revealed the game elements that older adults consider
important, their assets as game designers, and the challenges encountered in the pro-
cess. While this study does not propose a completely new theory, it does offer novel
insights on the co-design process with older adults and how it can lead to unex-
pected game designs.

The findings of this study suggest that older adults can facilitate the design of
digital games using their assets acquired over a lifetime. Their life experiences allow
for the creation of game content that is difficult or impossible for young people to
create. The driving forces behind the successful co-design process of the Onnen
Tahti game were the enthusiastic designers and their life experience. After we
explained the digital, technical, and gaming aspects to the older adults, they eagerly
accepted the opportunity and presented demanding layout ideas that challenged the
capabilities of the programmer. Through the co-design process we understood that
co-designing a digital technology can be a motivating experience that may also con-
tribute to tackling of the challenge of digital exclusion (Marston and Samuels 2019).

This study introduced a new perspective to digital game design by giving older
adult designers the ability to create not only game content but also the original start-
ing point and gameplay of the game. The life experiences of older adults can help in
creating unique content for games, and the co-design process can be rewarding for
older adults and for those who work with them on digital technology. Although we
had an intergenerational perspective in this study through the inclusion of school-
children as content designers, they did not contribute to other aspects of the game
design, such as the game concept and layout. A natural part of this development
is game co-design research where the purpose, concept, layout, content and other
aspects of future game(s) can be decided upon or by mutual agreement with older
adults and younger generations.

We encourage other researchers to take up the challenge of co-designing digi-
tal games with an intergenerational design team. In particular, there is a need for a
future study that looks more closely at how diverse co-designers work together on
a game design team and at what influence teamwork has on the co-design process
and its results. Consequently, potential research questions to be explored include:
(i) what are the differences and similarities in the assets between designers of dif-
ferent ages, genders, and cultural backgrounds? and (ii) how can designers of differ-
ent ages, genders, and cultural backgrounds efficiently interact with each other in a
game co-design process? Another interesting topic for future research is to explore
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how design games (Vaajakallio and Mattelmiki 2014) could be used to add playful-
ness to digital game co-design processes, the effects they have on the design pro-
cess and its outcomes, and whether they can help increase the commitment of the
designers.
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