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AbstractWith the aging society, there is an increasing need for services and software focused on older people. Dig­
ital games are one option of software to be provided as tools for entertainment, education, and well­being. However,
to deliver these benefits, games must be developed according to the needs and preferences of older people. Seeking
to improve the process of eliciting preferences from the target public, we applied Repertory Grid Technique (RGT)
during the participatory design of a game. RGT is a cognitive interviewing technique based on Personal Construct
Psychology, which has applications in different areas, including computer science. Although many articles discuss
the application of RGT in the development of systems, we did not find, in the literature, any application of the
technique with older people. We developed a game focusing on older people to understand better how such tech­
nique could contribute to game development, following action research methodology. We carried out three cycles
of action research, all of which involved the use of RGT. The results indicate some benefits of using RGT instead
of traditional semi­structured interviews. The main contribution of this work is to provide researchers with an initial
understanding of the benefits of the application of the Repertory Grid Technique for the interviews with older people
and how to use it during a participatory design.
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1 Introduction
The world population is aging and undergoing a process
of demographic change. According to the United Nations
(2019), “there were 703 million persons aged 65 years or
over in the world in 2019. The number of older persons is
projected to double to 1.5 billion in 2050”. This number will
represent 16% or one­sixth of the world population.
The aging process causes several changes in the physi­

cal and mental aspects of a person. Older people generally
suffer a reduced attention span when working on complex
tasks and have cognitive losses that affect information pro­
cessing. In addition, motor skills are also negatively affected
by age (Gerling et al., 2010).
Digital games can help to diminish these effects. Ferreira

and Ishitani (2015) conducted a study to identify the char­
acteristics that digital games for smartphones should have
so that older people feel the pleasure and the desire to use
them. One of the identified results is about the expectation
and interest of this target public in products and services that
keep them updated, providing them with means of learning,
having fun, interactivity, and communication with other peo­
ple. However, few games are designed with a focus on the
characteristics and needs of older people. For that, an appli­
cation development process focusing on older people may
apply Participatory Design (PD) (Kopéc et al., 2017; Bossen
et al., 2013; Iacono and Marti, 2014; Santos et al., 2016).
PD involves the participation of the target audience during

the development of an application to better adapt the final
product to the user’s needs. In addition, contexts like this, of
developing an application for the older people, require the
integration of PD with a social science approach such as Ac­

tion Research (AR) (Ferrario et al., 2014). AR is a research
methodology that seeks to involve society in developing prac­
tical solutions to their problems while generating scientific
knowledge.
PD usually relies on workshop sessions, observation, and

interviews to collect data from the participants (Kensing and
Blomberg, 1998). Many interview techniques can be used.
However, in the literature, we did not find any application of
the Repertory Grid Technique (RGT) to survey requirements
with older people during a participatory process. Thus, this
study aimed to study and identify contributions from using
RGT as an interview technique with older people during a
PD. We developed a game for this public using Participatory
Design integrated with Action Research to achieve this goal.
Repertory Grid Technique (Kelly, 1992) is a technique

based on the theory of personal constructs. According to this
theory, everyone has a set of personal constructs that serve
as a basis for building mental models. These models deter­
mine how someone thinks and acts in their daily lives. RGT
helps to understand how these models are built, helping to
avoid misunderstandings between what one says and what
one wants to say.
Throughout the development process, it was possible to

perceive that the application of the RGT was important to
arouse and deepen ideas and help the participants keep the
focus on the problem.
This paper is organized as follows: Section 2 presents

some important aspects of games for older people; Section 3
describes themain characteristics of the RepertoryGrid Tech­
nique; Section 4 describes the methods adopted; Section 5
presents the action research cycles; Section 6 discusses the
results; and finally Section 7 presents the conclusions, limi­
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tations of this work, and suggestions for future work.

2 Digital Games for Older People
The relationship between digital games and older people has
been the subject of investigation for some time. In 1990,
Whitcomb (1990) reviewed the literature carried out on this
topic so far. According to Whitcomb, one of the first works
was developed in 1976 and aimed to see how computers
could help and enrich the lives of older people. An extension
program was developed in which young people, who already
had access to computers through schools, got involved with
the older people in volunteer programs. Cooperative games
were a component to assess the role of computers in society.

According to Whitcomb, the available research suggested
several positive benefits for the older people who used well­
selected games over a long period. Among them can be men­
tioned the improvement of motor skills such as dexterity,
eye­hand coordination, and fine motor skills; the stimulation
of social interaction; and the improvement in the speed of
the tasks performed by the older people (Whitcomb, 1990).
Nevertheless, the studies found that only a limited number
of computer games were fun for older people. Many games
were considered unsuitable for older people for several rea­
sons, including the small size of objects on the screen, rapid
movements or reactions, or inappropriate sounds.
Almost thirty years later, those problems were still un­

solved. Salmon et al. (2017) stated that research teams world­
wide have begun to recognize the potential of digital games
and the challenge of designing games specifically for older
people due to the typical changes in cognitive and sensory­
motor functions with aging. Some recommendations col­
lected from the literature are: reducing words per minute and
background noise, improving the contrast of color and lumi­
nance on the screens, minimizing the number of steps needed
to complete the tasks of the game, creating and emphasizing
error messages and help materials, simplifying the rules and
physical operations necessary for the game (such as button
sequences) to reduce memory demands.
According to Salmon et al. (2017), differences in motiva­

tion to play due to age should also be considered. Whether
or not older adults choose to engage with technology may
depend on their assessment of relevance and advantages.
Games may not be seen immediately as effective learning
tools if older people do not realize their potential benefits.
Blocker et al. (2014) reported a preference for puzzles and

educational games by older people. Concerning educational
games, Silva et al. (2015) developed a game to teach older
people how to use cell phone features, in addition to the pri­
mary phone functions: answering and making calls. The re­
sults indicate that the game helped the participants to learn
to use several features, such as: taking and opening a photo,
zooming in on a photo, using a contact list, searching the in­
ternet, and downloading an app. Despite focusing on older
people, the game development process did not include repre­
sentatives of the target audience. This situation raised one of
the questions that motivated this work: would participatory
design lead to different decisions than those made?
Reinforcing this line of thinking, more recently, Domin­

gos et al. (2018) conducted a participatory design process
to develop a game for cognitive training of older adults. In
this work, the authors emphasize the importance of partici­
patory design for better project development. However, they
focused on the cognitive aspects of the game rather than the
participatory process.
In turn, Lim et al. (2019) argue that with the improvements

in technologies and the affordable price of mobile devices,
researches in mobile games for older people are proliferat­
ing. They also state that studies have shown that games for
mobile devices can increase the cognitive abilities of older
people, provide a sense of pleasure and reduce the feeling of
loneliness. In addition, the acceptance by the older people in
smartphone games is growing, which differs from the previ­
ous findings of Salmon et al. (2017).
Concerning mobile educational games for older adults,

Ferreira and Ishitani (2016) suggested that mini­games may
help concentration, motivate the player to learn, and enable
the best use of the mobile device used to play. Therefore, it
may contribute to learning to include mini­games that arouse
the players’ attention and curiosity to discover what each
mini­game has to offer and allow them to evaluate their per­
formance in the game.
In their work, Lin et al. (2018) developed a serious game

to stimulate older people’s cognitive and physical functions.
For the authors, the best way to mitigate the physical and
cognitive health degenerations of older people is to stimu­
late related functions through an approach that uses games.
Game­based training is proven to be more attractive than tra­
ditional approaches that do not involve them. In addition, dig­
ital games provide flexibility to meet the needs or deficits of
each individual. For example, for older players to feel less
anxious, a solution would be to adopt a slower scroll speed,
confirming previous suggestions proposed by Salmon et al.
(2017).

Concerning exergames, Fernandez­Cervantes et al. (2018)
describe a physical exercise platform (adaptation of Virtual­
Gym with motion capture by Kinect™) designed to support
specialists in developing personalized exercise routines for
older adults. As in this article, they discussed a participatory
design study. They requested and analyzed feedback from
ten older participants to evolve the VirtualGym user interface
to meet the needs of the expected users.
Fernandez­Cervantes et al. (2018) also informed that the

platform provides only positive feedback. This decision does
not discourage users who have little experiencewith this tech­
nology, which this work similarly considers.
Fernandez­Cervantes et al. (2018) argued that the Virtu­

alGym development process had not yet been finalized and
believed that the participatory model adopted by the team
would make VirtualGym’s gaming experience serene for
older adults. They validated the design decisions and guide­
lines that motivated them, like:

1. Simplicity is fundamental: elements that are only for en­
tertainment purposes can distract the older audience. An
example was the transformation of VirtualGym’s back­
ground from a fantasy setting to a minimalist and spa­
cious yoga studio.

2. All relevant information must be presented prominently
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and consistently because many older people have dete­
riorated peripheral vision. Thus, they may ignore infor­
mation in many different places or near the edge of the
screen.

3. Alternative information communication channels
should be supported. Since older people may experi­
ence visual or auditory decline, instructions must be
provided through texts and speeches.

4. Providing continuous feedback to older people about
their performance can be ignored or cause frustration.
Feedback must be timely and contextual.

5. Avatars must be anthropomorphic and with few details,
but with elements that refer to an older appearance. The
older people who participated in the study did not ap­
preciate the fantasy/cartoon avatars in the original ver­
sion of VirtualGym. They preferred the simply shaped
humans developed by the team. This result contradicts
what was identified by Duque et al. (2018), as older par­
ticipants complained about avatars looking like older
people.

As we can observe in the works presented, changes in cog­
nitive and sensorimotor functions caused by aging affect the
gaming experience. However, with the appropriate interven­
tion of video games, the decline in the response speed of
older people can be reversed though not entirely eradicated.
Design recommendations for games aimed at older adults,

considering cognitive changes in learning, attention, per­
ception, and performance of daily life activities related to
age, should be weighed during game development. There­
fore, simplifying the rules and physical operations necessary
for the game (such as button sequences) are important ac­
tions. Otherwise, older people may believe they do not have
enough skills to complete the game.
The development of activities focused on cognitive,

perceptual­motor, and attention skills made possible by dig­
ital games promote therapeutic benefits in older adults’ feel­
ings of success and achievement.
Designing games specifically for older people is not a

trivial task because they have their own needs, values, and
culture. Thus, involving representatives of the target public
in the development, as done by Fernandez­Cervantes et al.
(2018), can bring several benefits that will improve this ex­
perience. Although important, we do not discuss cultural and
value­oriented design in this work. This work evaluates possi­
ble approaches and benefits of applying RGT as an interview
technique during a participatory design with older people.

3 Repertory Grid Technique
The Repertory Grid Technique (RGT) is a cognitive inter­
viewing technique based on Personal Construct Psychology
(Kelly, 1992). It has applications in various situations, such
as education, market research (Niu and Easterbrook, 2007),
and information systems, and information systems. However,
its use in the last area is still limited (Curtis et al., 2008).
Repertory Grid Technique is a way of representing peo­

ple´s perception of a problem. In a repertory grid, the el­
ements are the domain concepts (or other entities/objects)

whose relations must be investigated (Lee et al., 2005). Ac­
cording to the theory, people create mental representations of
events or objects using contrasting poles or constructs (Dey
and Lee, 2017). For example, a person who needs to decide
a place for dinner can think of multiple alternatives. Each
of these alternatives is an element of the grid and is rated
against contrasting poles like Near vs. Far, Dirty place vs.
Clean place, possibly using a scale from ‘1 to 5’ or ‘1 to 7’
(Dey and Lee, 2017).

Table 1 is an example of a resulting grid of an interview
conducted using RGT. In this example, the places in each col­
umn are restaurants evaluated. These places (Place 1, Place
2, Place 3 and Place 4) are the “elements”. In the grid, each
line represents a “constructor”, which can be predefined or
obtained from the participants. The interviewee also assigns
values which, in this case, were previously agreed to be from
1 to 5.

Table 1. RGT example

Pl
ac
e
1

Pl
ac
e
2

Pl
ac
e
3

Pl
ac
e
4

Expensive 2 2 3 5 Cheap
Far 2 2 3 5 Near

Bad service 1 3 4 5 Good service
Less food choice 1 5 5 5 More food choice

Dirty place 2 4 2 3 Clean place

RGT can complement other tools and techniques used for
requirements elicitation (Davis et al., 2006). Its usage can
be extended in such a way that it can capture the stakehold­
ers’ intentions or expectations of the system­to­be in various
contexts. This technique provides a good visualization of the
mental representation of a subject (Dey and Lee, 2015). In
summary, RGT can complement other tools and techniques
used for requirements elicitation by (Davis et al., 2006):

• allowing analysts to elicit requirements that usually are
not articulated by users;

• allowing analysts to elicit requirements in scenarios
where they do not have “business knowledge”;

• providing analysts and designers with a clearer picture
of the context in which users perform tasks;

• providing a tool to understand the evolutionary nature
of user needs.

Figure 1 shows the basic steps for applying RGT. To il­
lustrate, imagine one study in which the goal (step one) is to
develop a digital game for the older people population with
their participation. The second step would be to choose older
people who agree to participate in the development process.
The interview includes steps 3, 4, 5, and 6. The third step is
the definition of elements, which in this case could be dig­
ital games that the participants of the process would evalu­
ate. These elements could be chosen by the researchers or by
the participants. The fourth step would be the definition of
the constructors, if not provided by the researchers. In step 5,
the participants fill the grid, which the participants validate
in step 6. Finally, in step 7, the generated grids are analyzed.
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During the interview process, a researcher may use a lad­
dering technique. It consists of a sequence of “how,” “why,”
and “what” questions, to gain a broader understanding of
elicited constructs. When applied, the laddering technique
may help the researcher elicit the interviewees’ values or
preferences, impacting the development of a new product.
More specifically, a sequence of “why” questions organize
the constructs in hierarchical relationships, in which higher­
order constructs “will be rated as having greater subjec­
tive importance to respondents than initial (subordinate) con­
structs in their ladders” (Neimeyer et al., 2001). In other
words, beginning with concrete attributes, a ladder follows
a line of reasoning to personal values. In this way, the
technique may contribute to Value Sensitive Design (Fried­
man, 1996) or to Value­oriented and Culturally Informed Ap­
proach (VCIA) (Pereira and Baranauskas, 2015).
To better understand the relationship between RGT and

requirements elicitation, we carried out a Systematic Liter­
ature Mapping. It began with the definition of a set of Re­
search Questions. Based on the Research Questions, we de­
fined a research protocol in which the search databases were
selected and a sequence of filters was defined. Each filter was
applied considering inclusion, exclusion, and quality criteria
based on the Research Questions. We also defined a search
string to be applied to the databases (Kitchenham, 2004).
The Research Questions defined for this work are:

• RQ 1. Why use RGT for requirements elicitation?
• RQ 2. How does RGT contribute to the requirements
elicitation?

• RQ 3.What are the difficulties related to the use of RGT
as a tool for requirements elicitation?

We searched the articles in January 2019. The IEEE
Xplore and ACM Digital Library databases were selected as
reference repositories of studies in sciences and engineering,
mainly in the area of technology. In turn, we also selected
ScienceDirect (SD) and Google Scholar (GS) because they
present studies in multidisciplinary areas of interest for this
work.

Initially, a search string was applied directly to the selected
databases. The search string is a sequence of words derived
from the Research Questions and connected through the log­
ical operators AND and OR. We decided that the keywords
would be repertory grid and requirements elicitation. After
some tests in the selected databases using the keywords and
their synonyms, we defined the following search string:

(“repertory grid” OR repgrid) AND (“requirements
elicitation” OR “requirements engineering” OR

“requirement gathering” OR “software requirements”)

It is important to note that we made some minor adapta­
tions for each database according to its search engine rules.
The following inclusion criteria were used: i) article

should be written in English or Portuguese; ii) article should
be a full paper, with methods and results. Only one exclu­
sion criterion was defined for this study: when there are two
or more duplicate articles, consider only the most complete.
We used only one question as a quality criterion for this

study: Does the paper answer at least two of the Research
Questions?

The string search in the four search bases returned 661
articles. After applying inclusion and exclusion criteria, it
was possible to identify 508 studies that could answer the
research questions. From these, we selected 118 after read­
ing the abstract, and 24 articles met the quality evaluation.
Table 2 summarizes the results from each source and after
the application of each criterion.
The following subsections present the answers to the re­

search questions.

3.1 Why use RGT for requirements elicita­
tion?

In nine articles, the authors stated they have chosen to use
RGT because they consider it ideal when searching for tacit
knowledge and structures of subjective thinking. RGT was
also considered an easy­to­apply knowledge acquisition tech­
nique, able to provide a rich source of bias­free data, allowing
data to be grouped or treated individually by different types
of analysis that can be applied to the theory of personal con­
structs (Maiden and Rugg, 1996; Lee et al., 2005; Hudlicka,
1996; ur Rehman et al., 2013; Dey and Lee, 2017; Niu and
Easterbrook, 2007; Niu and Easterbrook, 2007; Süner and
Erbuğ, 2016; Curtis et al., 2008; Stary, 2007).
Besides that, some authors mention the ability of the tech­

nique to allow the interviewers to put themselves in the
place of the participants, seeing the world through their eyes
(de Boer and van Vliet, 2009; Dey and Lee, 2015; Lee
et al., 2005; Niu and Easterbrook, 2007; Curtis et al., 2008;
Pacheco et al., 2018). At the same time, it allows a reflection
about the assumptions and different points of view found. In
turn, Dey and Lee (2015) highlight that the technique helps
identify the most relevant characteristics of a system. More­
over, Niu and Easterbrook (2007), Shaw and Gaines (1996),
Niu et al. (2011), and Joseph (2017) say that the technique
allows the detection of misunderstandings while helping to
establish common points among stakeholders, avoiding com­
mon mistakes such as using different words to refer to the
same idea and using the same word for different ideas. Ac­
cording to Davis et al. (2006), some stakeholders may have
difficulty expressing and articulating ideas, a situation in
which RGT can be of great help.

3.2 How does RGT contribute to the require­
ments elicitation?

According to Stary (2007), “this technique provides a struc­
tured procedure for eliciting individual mental models with
respect to a specific subject”. Furthermore, access to such a
map is of vital help in any research which involves people
(Lee et al., 2005). Yousuf and Asger (2015) state that cogni­
tive techniques as RGT allow analysis and collection of infor­
mation up to the level of human thinking. Finally, Siau and
Wang (2007) affirmed that RGT has the advantage of captur­
ing user requirements and concerns about the complexity of
a system.
RGThas a rich value in helping analysts express stakehold­

ers’ views of the problem world and the machine, explaining
interrelationships among the entities in requirements models
(Niu and Easterbrook, 2007). Besides, in RGT, knowledge
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Figure 1. Basic steps for applying RGT

Table 2. Search results from each source
Description ACM IEEE SD GS Total
Articles found in the base 1 48 31 581 661
Remaining after exclusion/inclusion criteria 1 47 31 429 508
Remaining after reading abstract 1 16 5 96 118
Remaining after quality evaluation 0 6 2 16 24

is represented in a standardized format that supports statisti­
cal analysis (Maiden and Rugg, 1996). RGT is an option to
filter design options based on user preferences in non­expert
domains (Dey and Lee, 2015).
In the study of Davis et al. (2006), RGT contributed to

identifying the users’ needs in the context of their daily tasks.
Based on their perceptions, the RGT prompted a discussion
that revealed a “requirement” that was previously unknown.
Still, according to the research, it is helpful to avoid an in­
appropriate allocation of needs. “This occurs when the per­
ceptions of the developers about the desires of the users are
used as surrogate specifications, although rational, that sup­
plant the real needs of the users” (Davis et al., 2006). Finally,
requirements learned from the application of the RGT helped
guide the design (Davis et al., 2006).
Lastly, the discussions guided by the RGT help understand

what the users want to do and why they want to do something.
The experience with RepGrid enables to elicit requirements
that have been missed or misunderstood because their defini­
tion was unclear (Davis et al., 2006).

3.3 What are the difficulties related to the use
of RGT as a tool for requirements elicita­
tion?

The studies found pointed some difficulties related to the ap­
plications of RGT. According to Hudlicka (1996), “while
the initial phase of repertory grid analysis (the elicitation
of entity differences and similarities) was very productive,
the next phase proved to be difficult”. Also, according to
Hudlicka (1996), participants were discouraged from filling
the grid due to its size. Hence, the research suggests that “the
grids should be much smaller (less than 30 attributes) and the
subjects should be encouraged in out shortly after the initial
elicitation phase”.
The participants of the study of Dey and Lee (2017)

gave feedback stating that the repertory grid is not friendly

(Joseph, 2017). However, it was easier when they were al­
lowed to use pen and paper to describe their requirements in
a tabular format.
Süner and Erbuğ (2016) found difficulty in building con­

structors. Most of the construct poles were simply proposed
by adding “not” in front of the original construct or describ­
ing the two poles as “easy to ... / difficult to ...”. In addition,
the research reports that the results can be harmed when the
participants do not know the elements and that only present­
ing images is insufficient to obtain consistent results. “Lack
of an equal amount of experience with each product resulted
in limitations in participant comments as well as reflections
on the imagined attributes of the product” (Süner and Erbuğ,
2016).
According to ur Rehman et al. (2013), “the efficacy of

repertory grids is inadequate to delineate specific distinctive­
ness for the complex requirements”. The application of RGT
is time­consuming, and experts and analysts need to under­
take lots of effort (Yousuf and Asger, 2015; Davis et al.,
2006; Dehghani and Akhavan, 2017; Curtis et al., 2008). The
technique may require two hours for each interview. How­
ever, the technique’s richness to the communication between
analysts and users offsets the efforts (Davis et al., 2006). An­
other factor that can make the technique time­consuming and
tiring is when large elements sets are involved (Dehghani and
Akhavan, 2017). In the end, “due to lack of understanding
with the repertory grid, sometimes its steps were repeated
which increased the length of the session” (Dehghani and
Akhavan, 2017).

4 Methods
We applied Action Research (AR) methodology to evaluate
the positive and negative aspects of the use of RGTwith older
people in Participatory Design (PD).
Action research is a collaborative research method in

which researchers are directly involved with the community
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Figure 2. Typical Action Research Cycles from Davison et al. (2004).

to develop practical solutions and scientific knowledge. The
focus of AR is more on the transferability of results than on
their generalizability since solutions are often very contextu­
alized and localized (Hayes, 2011). It is a cyclical method, in
which each cycle usually has the stages of diagnosis, action
planning, intervention, evaluation, and reflection (Davison
et al., 2004), as shown in Figure 2.
The diagnosis stage corresponds to the identification of

existing problems in the situation that requires improvement.
Hypotheses are created about how to solve these problems.
The action planning stage includes the decision about what

will be developed in the next execution cycle. The participa­
tion of the community is necessary for this stage. The stake­
holders are informed about the hypothesis of the diagnosis
stage. All the participants present their opinions about the di­
rection of the project. After, the research team analyses what
can be done considering all the suggestions.
The solutions planned in the action planning stage are exe­

cuted in the intervention (action taking) stage, creating a new
process or a prototype of a product.
In the evaluation stage, the product of the intervention

stage is evaluated by the researchers and the community, dis­
cussing what went right or wrong and what still needs im­
provement.
In the reflection stage, the researchers and developers for­

malize what they learned to generate scientific knowledge
and serve as a basis for improvements in the next cycle. This
cycle is repeated until the team obtains a product that meets
the target audience.
During all stages, the researchers, following AR princi­

ples, observe and record the situation, identifying positive
and negative points in the relationships and communication
processes between developers and volunteers and proposing
improvements for the subsequent cycles. Thus, throughout
the project, we seek to elicit the best practices to work with
older people and develop a product that adequately meets the
demands of users.
This study evaluates the execution of three cycles of an ac­

tion research project to improve the development of a game
for older people. In this project, the Repertory Grid Tech­
nique was used in the diagnosis phase of the three cycles to
elicit requirements for the game’s development.

5 Case study
To study the usefulness of RGT in the process of developing
a serious game with a focus on older people, we designed a

game to teach them how to use themost common features and
applications on smartphones. We organized the game devel­
opment process into incremental iterations so that, in each of
them, the game under development included new elements.
In total, three iterations, or cycles, were completed, and, for
each one, we carried out the five stages of the AR.
In this section, we describe the participants of the process

and the three cycles of Action Research. All of them included
the use of RGT in the requirements elicitation process in each
diagnosis stage.

5.1 Participants

We used the “snowball” strategy to invite participants for
this study, starting from close contacts to the researchers in­
volved in this project (Vinuto, 2014). When using RGT, “it is
usual to interview a number of subjects, generally between 8
and 15” (Cunningham, 2010). However, we can find studies
with less than five interviewees, such as the one conducted
by Stary (2007).
Initially, ten volunteers aged between 60 and 76 years old

participated in the process. Of them, only four participated in
the entire process, which took approximately one year. They
all signed an Informed Consent Form and voluntarily partic­
ipated in the proposed activities without receiving any finan­
cial contribution. Because of that, the participants are also
called volunteers in this article. The Ethical Committee ap­
proved this process (CAAE: 90795818.4.0000.5137).
Table 3 presents some characteristics of the participant.

All of them use their cell phones daily.
Two male researchers from the Computer Science area

conducted the participatory design sessions. Both of them
were graduate students with professional experience in sys­
tems development. All collected data were discussed among
the participants of a digital games research group. In addi­
tion to the two participants mentioned above, the research
groupwas also composed of: a female professor of a graduate
course, a male professor of a superior course in digital games,
one female graduate student, and three students from a supe­
rior course in digital games (two male and one female), who
contributed to the development of the prototype discussed in
this work.

5.2 First Cycle

5.2.1 Diagnosis

In the first cycle, we planned to develop the game’s basic
structure and the first of its mini­games. In the diagnosis
stage of this cycle, we sought to understand the problem de­
fined as the project’s starting point. We conducted the follow­
ing activities:

1. Literature review
Initially, we carried out a literature review to get to know
some current studies on games for older people. The
main results are presented in Section 2.

2. Identification of desirable characteristics for educa­
tional games
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Table 3. Participants

Participant Gender Age Education level Proficiency Play games
A F 65 Graduate None Never
B F 65 High School Much Never
C M 76 Graduate Little Once a week
D M 71 High School Little Rarely
E F 63 Undergraduate Little Rarely
F F 60 Undergraduate Little Never
G M 69 Graduate Little Daily
H F 74 Undergraduate None Once a week
I F 61 High School Little Daily
J M 61 High School Little Never

RGT was used to identify characteristics of several
game genres that were considered important by the par­
ticipants. For this, six commercial games of different
genres have been selected and made available for the
volunteers to test them for a week. The games chosen
were:

• Sonho de Jequi, an infinity runner with a social
theme.

• Hit and Knockdown, a casual game of throwing
balls in cans.

• Levar as Bolas para o Buraco, whichmeans “Take
the balls to the hole”, a casual game that uses the
smartphone gyroscope to control a ball.

• Candy Crush Saga, a popular puzzle game.
• Pife Online, a traditional card game.
• Magic Tiles, a musical game about playing the pi­
ano.

Ten volunteers participated in this stage. Their participa­
tion in the study consisted of playing the selected games
for one week whenever they wanted to. After, they an­
swered a questionnaire and participated in an interview
using the Repertory Grid Technique.
The elements of each repertory grid were the games
evaluated. The participants elicited the constructs dur­
ing the interview. We requested the volunteers to com­
pare three elements selected at random, asking them
which two were more similar and what they differed
from the third. In order to obtain more constructs, we
applied the technique known as laddering to the answer
to these first questions, asking why the constructs gener­
ated were important for the interviewee, thus seeking to
obtain a new construct. After we elicited all constructs,
the volunteers evaluated them for each element. The in­
terviews were audio­recorded.
Each volunteer generated a grid. For example, Figure 3
shows the grid generated by volunteer C and Figure 4
shows the grid generated by volunteer H. More detailed
results were published in Mol et al. (2021).
As the constructs were generated during the interviews,
each grid has a different set of constructs. The analysis
of several grids with constructs generated by the inter­
viewees is a technical challenge.
Identifying different user constructs with the same

Figure 3. Repertory Grid generated for volunteer C

Figure 4. Repertory Grid generated for volunteer H

meaning and normalizing them with the same name re­
quires careful analysis. Because of that, multiple coders
chose one denomination for all constructs that had the
same or similar meaning. All process was discussed and
evaluated during meetings of the research group.
After filling in the Repgrid, we asked two additional
questions for each volunteer: what did they like best and
what did they like least in the games? Based on these re­
sponses and the evaluations of each game concerning
the constructs, the following constructs stood out: more
beautiful, demands more attention, made me feel happy,
easy­to­understand rules, it further develops the mind, I
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felt able. These indicate that attention may be one of
the challenging elements in the game and that a good
appearance and developing the mind may be motivat­
ing elements to play a game. The clarity of the rules
is an important thing to think about, especially when
developing for older people. Some frequent terms in
youth games may not be understood by older people so
quickly. Due to age­related memory limitations (Ypsi­
lanti et al., 2014), rules may need to be repeated more
often during the game or to be easy to consult at any
time.
Regarding aesthetics, visuals that attract the younger au­
dience may be quite different from those that attract the
older audience. With PD, it is possible to have a direct
opinion on the visual characteristics of the game that
most please the participants.
Each interview lasted about one hour.

3. Evaluation of educational games by the older peo­
ple – A second stage of the diagnosis was to conduct a
study with the participants to identify desirable and un­
desirable characteristics of a game for older people. For
this, some free commercial games available in Google
Play Store1 were selected for participants to play for two
weeks.
To select the games, we considered a set of heuristics for
usability evaluation of casual games for mobile devices
aimed at older people (Santos et al., 2014) and a set of
heuristics for gameplay evaluation aimed at older peo­
ple (Machado and Ishitani, 2015). Six games were se­
lected: Chili Crab, CodyCross, Duolingo, Librário, Sa­
bores do Brasil and Defensores do corpo humano. Six
participants agreed to collaborate: four women and two
men. It was not necessary to have experience playing on
a smartphone. All participants had a smartphone. How­
ever, it was not mandatory to have one, as the project
team could lend the participant a cell phone during the
participation period.
Four of these six volunteers continued to participate in
the research stages and cycles following this diagnosis
stage.
All games were presented to the participants, and we
asked them to play the three they found most attractive.
They were allowed to play for 15 days. We asked them
to fill out a diary about their gaming sessions during
this time. The diary was essential to record what they
learned while playing and how they felt while playing.
At the end of this period, we conducted semi­structured
interviews.
From the diaries, it was possible to perceive pleasure
in learning new things, demonstrated in phrases such as
“Pleasure in learning a new vocabulary” and “Pleasure
in getting it right for acquiring new knowledge”. The
participants also reported interest in the mental develop­
ment that a game can provide, as in the sentence “In all
the games I could observe the development of the right
and left side of the brain, attention, dexterity, motor ac­
tivity, memory, all important for the older people”.

4. Validation of the diagnosis by the participants –

1play.google.com/store

Based on the participants’ interest in learning, we pro­
posed the development of an educational game. The ob­
jective of the game would be to teach how to use the
smartphone better. In addition, we proposed mini games
to teach specific content because minigames contribute
to concentration and motivate learning (Ferreira and
Ishitani, 2016). Everyone liked the idea proposed and
suggested a cute and furry character for the game. Af­
ter this validation, we considered the proposal to de­
velop an educational game approved, and that the mini­
game format would be adopted, with the strategy of
teaching different contents in each mini­game, for ex­
ample, a mini­game to improve the precision and agility
of touches.

5.2.2 Action planning and intervention

In these stages, we established a schedule for developing the
game and interviews with the participants. Since we asked
the volunteers to participate during the development process
and due to the significant number of interviews during a
long time, only four volunteers from previous experiments
remained at this stage (volunteers D, E, G, and H). We de­
fined that during the interviews, the participants would pro­
vide their opinions about several aspects of the game, such as
the main character’s characteristics, the scenario, and the in­
terface elements. Based on the volunteers’ choices, we made
sketches of the game’s visual style. Then visual elements
were selected for presentation during interviews to choose
more details and validate what we have created.
In addition, between one mini­game and another, the

player would interact with a character who would give hints
and help register the player’s progress. To reach a wider audi­
ence, we planned for the mini­games to have different diffi­
culty levels so that the game would be friendly to those who
are not used to using a smartphone and offer a challenge to
those more experienced. The mini­games should also have a
progressive increase in difficulty to align with Mihaly’s flow
theory (Csikszentmihalyi, 2013).
We also defined that the navigation would be as simple as

possible, without too many options on each screen to avoid
confusing the user (Silva et al., 2014). Besides that, the but­
tons would be composed of icons and text to aid their under­
standing.
In this first cycle, we decided to develop a mini­game to

hit the mole, to train the users in the precision of the touch
gesture on mobile device screens. This mini­game consists
of many holes displayed on the screen. Randomly, a mole
appears in one of the holes and, after some time, enters back.
The goal is to hit the mole with a touch while it is out of the
hole. This mini­game requires quick and agile touches so that
players have no time to press hard. It also requires touching
multiple places on the screen, training accuracy.
We discussed possible elements that could affect the

game’s difficulty level, such as target size, the time between
targets, target up time, target downtime, the possibility of fix­
ing these times or including random factors, and simultane­
ous targets. For the prototype, we defined that there would be
three types of moles with different colors. Each color would
relate to a specific speed: green moles staying longer on the
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Figure 5.Mole Mini­Game

screen, yellow moles staying an intermediate time, and red
moles staying a shorter time on the screen. The victory cri­
terion would initially have a certain number of correct an­
swers, and the defeat criterion would be a certain number of
mistakes.
The prototype had three difficulty levels. The easy level

had no red moles, the intermediate level had all moles, and
the hard level had more holes than the previous level.
To avoid deviating from the proposal, we decided to

present options for the participants to contribute to the
game’s construction at each step of the development. After
we implemented their choice, we presented it for validation.

A record system enabled the participants to feel their pro­
gression and be encouraged to repeat and train the game to
overcome their best scores. A tutorial was also developed,
which appears only the first time the user enters the mini­
game but is available at any time. The tutorial is simple, easy
to read, giving little information at a time so that the user can
absorb it before moving on to the next instruction. A screen­
shot of the mini­game developed can be seen in Figure 5.

5.2.3 Evaluation and reflection

The volunteers participated in the evaluation of the prototype
created. For the prototype evaluation, we observed the vol­
unteers while using the application. After, we conducted a
semi­structured interview about the game.
The observation showed that the participants usually in­

teracted with the device holding it with the non­dominant
hand, using the dominant hand’s index finger. All partici­
pants had this behavior, which previous studies already iden­
tified (Nicolau and Jorge, 2012). Younger users often play
and type with more agility by holding the device with both
hands and using their thumbs to type (Harman and Koohang,
2007). Training the use of the thumbs may bring more agility
and reduce the effects of hand tremors.
We could also observe that although, in general, the older

public needs simple games with well­explained rules, ele­
mentary games make them feel inferior or incapable (Car­
valho and Ishitani, 2012).This situation may make the older
people not interested in playing them. One of the volun­
teers’ comments was, “...I’m finding it is very silly...”. Sim­
ple games can be fun and educational without having childish
characteristics. The participation of older people in the devel­
opment process helps to balance being simple without being
childish.
Another interesting observation was that most volunteers

could not differentiate the tutorial from the game itself, try­
ing to interact with the tutorial as if it were the game. From
that, it seems interesting to develop more interactive tutori­

als, making the difference between the tutorial and the real
game clearer.
After observing the use of the prototype, we asked gen­

eral questions, such as: “Do you have any suggestions for
the improvement of this game?” or “Is there any subject you
would like to learn through the game?”. These questions did
not generate contributions. One hypothesis is that the lack
of suggestions is due to the participants’ unfamiliarity with
games and the mobile phones’ features.
Next, more specific questions were asked, about elements

of the interface, focusing on the clarity and legibility of its
elements and the functioning of navigation in general.
In the answers about what they thought of the game, we

could perceive an appreciation of the fact that the game exer­
cises the mind and motor coordination, something that was
highlighted as positive by the volunteers in statements such
as:

“...it is good for that, it is agile, the older people
have little agility...”.
“I thought it was good too, but the player has to be
very fast, right? But it’s better to be fast because
then we learn”.
“...it will develop attention, agility and motor coor­
dination... I think any game that will work on that
is good”.

5.3 Second Cycle
For the second iteration, we planned to develop a new
mini game and improvements to the mole mini game from
the first iteration results. From this cycle, all four volunteers
were already in the habit of using mobile phones daily.

5.3.1 Diagnosis

In this diagnosis stage, we decided to identify which re­
sources the volunteers were most interested in learning to de­
termine the focus of the second mini­game. For this, we con­
ducted an interview using the Repertory Grid Technique to
compare smartphone elements concerning their usefulness,
interest, and habits of use by older people. In this case, we
presented a grid with the elements and constructs previously
defined for the volunteers. Each of the volunteers should
grade these elements. The Repertory Grid seemed to be an
appropriate option for being a good tool for comparing and
classifying elements, helping to direct the answers. Each in­
terview lasted about 30 minutes.
We chose to present the grid with elements and constructs

already defined to make the interview faster and less tiring.
Besides that, perhaps, the participants were unaware that
these elements existed due to their lack of smartphone us­
age. Constructs contributed to finding out whether volunteers
knew how to use them, if they considered them useful and if
they were interested in learning about each element. As el­
ements, we presented some skills and resources referring to
mobile phone use:

• Drag/Scroll: drag elements on the screen and navigate
within applications using the scroll resource.
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• Zoom: use of the zoom resource in several applications.
• Photos: take, view, and forward photos.
• Messages: use of applications and resources to ex­
change messages.

• Map/GPS: use of GPS resources and map applications.
• Gyroscope: understand and use the gyroscope.
• Use of thumb: the ability to interact with the device us­
ing the thumb and not the index finger as observed in
the previous cycle.

Before presenting the grid to the volunteers, we asked the
question “Is there any smartphone feature you would like to
learn or think it would be interesting for someone to learn
it?” trying to obtain some of the volunteers’ interests sponta­
neously, and we added them as elements in the grids. What
appeared the most as an answer was the interest in learning
how to use the device settings to activate and deactivate fea­
tures, install applications and manage the memory. The inter­
est in using social networks also appeared.
As the elements and constructs were predefined, it was

possible to conduct quantitative data analysis. Figure 6
shows the grids with the predefined constructs. We took the
average of the scores obtained by each of the predefined el­
ements from the generated grids. What most influenced this
scorewas the prior knowledge that the older people had about
each element. The score was considered high for this analy­
sis when the volunteer did not know how to use the resource,
thus considering it a more interesting resource to be taught.
Interest and importance had high scores for practically all the
elements. The average scores can be seen in Table 4.
Based on the results of the averages, the element with the

highest score was using the thumb to interact with the phone,
mainly because it is the element that the volunteers declared
to have less knowledge and skill. This validated the percep­
tion that the use of thumbs to interact with the smartphone is
an ability the older people have difficulty, but consider use­
ful, thus having an interest in learning.

5.3.2 Action planning and intervention

Based on the diagnosis, we decided to improve themolemini­
game, implementing two moles leaving a holes simultane­
ously, and the tutorial’s inclusion of the suggestion of using
the thumbs to play. Furthermore, we decided that the next
mini­game would teach participants to “Drag” and to use the
“Gyroscope”. The gyroscope was the feature that obtained
the second highest average, tied with the GPS. The drag fea­
ture did not have a very high average since the volunteers
gave low scores to the pole “Already know/don´t know” be­
cause they already knew it and how to use it. Nevertheless,
the drag feature had the highest score for usefulness and one
of the highest scores for interest, making it an interesting re­
source to offer to more novice users.
For this, we proposed a game in which the player must

collect “bones” in the scenario, dragging them to a basket. In
a possible simpler version, it would be enough to rotate the
screen to see the scenery and drag the bones to a basket and
then from that basket to another container. A more advanced
version would follow a similar logic. However, the scenario
would be larger than the screen, and the screen’s orientation

would determine in which direction one navigates the sce­
nario. We decided to interview the participants using paper
prototyping to validate the proposals and, from the valida­
tion, implement at least the simplest version of the game in
this cycle.
During three weeks, we developed this new mini­game

and improvements for the application in general, including
the mole mini­game, based on the diagnosis and evaluation
of the previous cycle.

5.3.3 Evaluation and reflection

In the second cycle, we presented a new digital prototype to
the volunteers, and they made a new evaluation of the game.
The volunteers demonstrated to feel effortless in playing the
game and presentedmore suggestions, often suggestingmore
challenges. This situation suggests that as they gain familiar­
ity with the project and the technology, the volunteers may
havemore confidence in giving opinions, whichmay become
more relevant.
Thus, observing the volunteers interacting with the game

is essential and helps understand and realize their needs.
They often avoid making criticisms or get confused with
some element and do not say anything. However, when
watching them play, it is possible to notice these moments
and even ask about them to identify possible improvements.
or the participants, the project was an opportunity to learn.

It encouraged them to change their behavior concerning tech­
nology. For instance, one of the volunteers reported that he
was training to type using his thumbs.

5.4 Third Cycle
For this cycle, we decided that the new mini­game would
teach the use of some social networking functionality be­
cause the participants suggested it in the diagnosis stage of
the second cycle. An interview was done in the diagnosis
stage to define which feature to teach.

5.4.1 Diagnosis

To find out which social networking features would be most
interesting to teach in the mini­game, we conducted an in­
terview using Repertory Grid Technique. The elements were
social networking features. We presented a grid to the volun­
teers with the following six elements previously defined:

• Like and share: features that allow users to show support
or interest in something posted or share content with oth­
ers.

• Follow and friendship request: features that allow a user
to follow the activity of other people.

• Chat directly with friends: functionality to chat directly
with others.

• Story: feature that summarizes and temporarily shares
recent activity.

• Post: functionality to publish information and media
files on the timeline so that others can see it.

• Group: feature that allows users to form groups of peo­
ple with common interests to talk and share content on
specific topics.
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Figure 6. Two Repertory Grids generated for the second cycle

Table 4. Average scores for each element of the Repertory Grid
Drag/scroll Zoom Photos (take

a photo, send,
download)

Messages
(read,
write,
send)

GPS Map Gyroscope Use of
thumb

Already know 2 2.25 2.5 2.5 3.75 3.25 4.5 Don’t know
Not useful 5 4.75 4.75 4.75 5 4.75 4.75 Useful

Not interested 4.5 4.25 4.5 4.5 4 4.75 4 Interested
Average 3.83 3.75 3.92 3.92 4.25 4.25 4.42

To identify the elements that were considered most impor­
tant to the volunteers, they were asked which elements they
were most interested in learning and why. From these ques­
tions, we could extract the constructs of the repertory grid.
Afterward, we asked the volunteers to evaluate each element
with one to five for each construct. Each interview lasted
about 20 minutes.
It was possible to notice that the participants tended to jus­

tify their choice almost always with the same reasons, and
therefore only three to four constructs per volunteer were ob­
tained. Figure 7 shows two grids, and Table 5 summarizes
the score of each element.

Table 5. Average score of each element

Element Score
Like and share 4.15
Chat 4.00
Follow and friendship request 3.43
Group 3.29
Stories 2.71
Post 2.57

The two elements with the highest average scores were
Like and Share and Chat. Between the two, we decided to
develop in this cycle a mini game focused on the second
one. Both scored very close and analyzing the possibilities, a
game simulating a messaging application seemed more inter­
esting because it was the element that the volunteers declared
to be the most difficult or complex.

5.4.2 Action planning and intervention

After the diagnosis stage, we decided to develop amini­game
that simulated an instant messaging chat system. The objec­
tive was to teach the use of this type of system and improve
typing skills within social networks.

The game would simulate a conversation with other fic­
tional characters, where the player would have to send mes­
sages with predefined texts. The player’s progress would be
measured by the time needed to type a message and the num­
ber of mistakes.
The possibility of including other elements such as emoti­

cons, attachments, and contacts, was analyzed. However, we
decided to begin with a prototype without these elements.
This way, it would be possible to obtain the volunteers’ con­
tribution to developing a more complete and exciting game
in the following cycles.
Figure 8 shows three screens of the developed mini­game.

In the screenshot on the left, the dog says, “Type the following
sentence: Glad you got a new cell phone. Now we can talk
every day!” In the center screenshot, the dog says: “That’s it!
You got 98.8% of the letters right and finished in 3 seconds,
totaling 1987 points. Now click Back (Voltar) and select a dif­
ferent friend!”. In the screenshot on the right, the dog says:
“Congratulations! You win!” In this last screen, the user can
also read the total number of points obtained, the percentage
of correct answers, the total time spent in minutes and sec­
onds, and a “Try Again” (Tentar de Novo) button.

5.4.3 Evaluation and reflection

We evaluated the prototype using a semi­structured interview
with the four volunteers. At the beginning of the interview,
we reminded the volunteers of the project’s objectives before
presenting the developed prototype. Then they were allowed
to test the game for a few minutes.
After the tests, we asked the following questions:

• What is your opinion about the game?
• Do you think the game meets the objective of teaching
how to use a chat?

• Do you have any suggestions to make it better meet this
objective?



RGT in a participatory design of games for older people Fonseca et al. 2022

Figure 7. Two Repertory Grids generated for the third cycle

Figure 8. Screenshots of the mini­game that simulates an instant messaging application

• Do you have any suggestions to improve it and make it
more fun?

As a result, we noticed that, in general, the participants
liked the game and were motivated to improve their scores. It
was possible to observe which mistakes the volunteers made
and how they changed their behavior, trying to improve their
typing ability. We also noticed that the volunteers started to
worry about the correct spelling of the words and the punc­
tuation of the sentences as they played, which can be seen in
the answer below.

Interviewer: “Do you think the game meets the
goal of teaching how to use chat?”

Volunteer: “For sure, because we don’t pay atten­
tion, we type anyway, and we don’t notice if we are
making a mistake. Then the game gives us this op­
portunity, it shows us the percentage of mistakes,
and we pay more attention. So it helps us a lot by
making this correction, to write correctly and punc­
tuate correctly...”.

The participants presented the following suggestions for
improving the game:

• Vary the difficulty level, starting with shorter sentences
at the beginning and increasing the length of the sen­
tences as the difficulty grows.

• Give continuity to the conversations and make the sub­
ject of one character have a relationship with the others,
generating a story.

• Have more characters.
• Improve the readability of the text.

Besides, during the prototype evaluation, the volunteers
were very enthusiastic about their scores and tried to improve
them. This result shows that it might be interesting to include
the display of all the scores obtained in the game.
Considering the information obtained during the evalua­

tion, we could define several possible improvements to the
game for future cycles. For example, the fact that the game
displays a percentage of sentence errors was perceived as pos­
itive, motivating the volunteers to make fewer errors. How­
ever, there was no feedback on these errors. We considered
the possibility of red coloring thewrong characters after send­
ing the message to correct this aspect.
The suggestions provided by the volunteers should be

implemented, especially the ideas of interaction between
characters and story continuity. From this, it was discussed
among the developers the possibility of creating some small
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quests, in which a character could ask to pass a message, for­
ward a message, or share a contact.

6 Discussion
Pacheco et al. (2018) indicate that RGT is not widely used
due to the emergence of recent techniques, “such as ontolo­
gies, collaborative techniques, and agile techniques that have
been developed due to new communications channels or de­
velopment methodologies”. The fact that the technique is not
widely used may make participants unfamiliar with the inter­
view format (Dey and Lee, 2017). So when using the tech­
nique, it is essential to explain it and highlight the qualities
of RGT.
In general, previous studies indicate RGT as a good tech­

nique for eliciting requirements (Niu and Easterbrook, 2007;
Davis et al., 2006). RGT can have a considerable potential
to uncover and exhibit interests in a particular context (Niu
and Easterbrook, 2007; Curtis et al., 2008). We successfully
applied the laddering technique with RGT in the diagnosis
stage of the first cycle, which helped us identify constructs
that were considered important for the participants and why.
In the initial part of the RGT application, it is essential

to present the elements that will be part of the grid if the
participants do not know them. As reported by Süner and
Erbuğ (2016), the mere presentation of images may be in­
sufficient for a good understanding of the participants. As a
consequence, when the grid is filled, it may not have con­
sistent information. In the first cycle of this study, we asked
the participants to interact with the elements (games) for one
week to avoid this problem. In the second and third cycles,
we explained each element to the participants before the in­
terview.
RGT´s interviews may last for one to two hours. Accord­

ing to Dehghani and Akhavan (2017), the repetition of some
steps in the Repertory Grid Technique makes it more tiring
for the participants than other techniques. Combining RGT
with other less time­consuming techniques can reduce over­
all time. Another way to reduce time is by providing the
elements or constructs (Curtis et al., 2008), which we also
have experienced in all the diagnosis stages. The decision
to present the grid with only predefined elements and to sur­
vey the constructs during the interview allows us to obtain
information about the motivation of the volunteers concern­
ing the elements. However, this makes the interview longer.
We highlight the second cycle when we provided elements
and constructs, though care must be taken not to influence
the participant, which may prevent meeting the appropriate
requirements. To avoid this problem, before presenting the
grid, we asked an open question so that the participants could
spontaneously express their interests and preferences.
Siau and Wang (2007) stated that RGT has the advantage

of capturing user requirements and concerns about the com­
plexity of a system. In this work, during the execution of the
AR stages, it was realized that conducting interviews using
RGT presented itself as an appropriate strategy for cases in
which the interviewee avoids talking about negative aspects,
as they appear indirectly during the elaboration of the con­
structs. In addition, it enabled the generation of relevant con­

structs to create a game aimed at the elderly audience.
Contrary to what was exposed by Niu and Easterbrook

(2007), Shaw and Gaines (1996), Niu et al. (2011), and
Joseph (2017), we may find situations where different words
refer to the same idea or where the same words refer to dif­
ferent ideas. In order to avoid this type of problem, when the
participant provides the elements and constructs, it is essen­
tial to register and clarify what each means.
One of the benefits of RGT is that it helps the participant

keep the focus on the subject of the interview.
Finally, it seems that the advantages of RGT outweigh the

disadvantages in many methodological contexts. The tech­
nique can be applied to many problems, especially if a re­
searcher actively counteracts some of the disadvantages of
the technique (Curtis et al., 2008).
Table 6 presents the summary of the contributions of the

Repertory Grid Technique for requirements elicitation.

7 Conclusions
This study investigated the Repertory Grid Technique ap­
plied in a Participatory Design of a game for older users.
RGT is not a new technique: it has existed since 1955. We
applied this technique in two different ways: with predefined
elements and with pre defined elements and constructs.
This study shows that the RepertoryGrid Technique can be

successfully used in the requirements elicitation stage with
older people. Its application depends on good preparation by
the interviewers since the technique is not frequently used
compared to traditional interviews. .
RGT has the advantage of allowing qualitative and quan­

titative analyzes, and the possibility of generating cognitive
maps is one of the most positive points. Other features are:

• RGT minimizes bias from the interviewer’s side while
developing an understanding of a domain from the
user’s perspective.

• RGT is a good way to collect requirements to be de­
signed.

• RGT can help discover users’ intentions and expecta­
tions regarding a particular system in different contexts,
providing a good mental representation of a particular
topic.

• With RGT, it is possible to determine what character­
istics a system should have to adapt to a given context
better.

One of the significant challenges of RGT concerns the
aggregation of results. Although it is theoretically possible
to aggregate the results, this operation faces several limita­
tions. As each grid represents each person’s interpretation,
aggregating the results may mean simplifying each partic­
ipant’s mental model, contrary to the principle of personal
construct theory. In addition, applying the technique can be
time­consuming and requires dedication from experts and an­
alysts to learn how to use the technique.
During the development process of the game, we could ob­

serve that the participants presented few suggestions. That
could happen because many older people may not be profi­
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Table 6. Contributions of the Repertory Grid Technique
Context RGT Contribution
It can be difficult for older users, who are not always
technology savvy, to explicit what they want for an app.

RGT enabled the generation of relevant constructs or im­
portant characteristics for them. When applied with the
laddering technique, it can help to elicit values, too.

It seems that older people do not feel comfortable to
present suggestions.

We can identify users’ preferences using RGT, a good
tool for comparing and classifying elements.

Older interviewees may like to tell personal stories and
may divert from the focus of an interview.

RGT makes participants focus on the purpose of an in­
terview.

Older interviewees may avoid talking about negative as­
pects of an app.

The negative aspects appear indirectly during the elabo­
ration or evaluation of the constructs.

Long interviews may be tiring. It is possible to reduce the duration of an interview by
providing the elements or constructs of a grid.

cient in the use of technologies. So, it seems that some of the
benefits of using RGT with them are:

• RGT is a good tool for comparing and classifying pre­
defined elements;

• RGT allows participants to focus more on the objectives
under discussion.

Although this study considered game development, the re­
sults can be applied to other kinds of software.

7.1 Limitations and future work
Concerning the participants, this work has two limitations.
The first one is that the number of participants who followed
the entire process was small, only four people. The second
limitation is that all four participants were relatives of mem­
bers of the work team. However, if the participation of the
older people had been only to evaluate the prototypes devel­
oped, the fact that they were related would reduce the relia­
bility of the results. Nevertheless, as the participation of the
older people was to collect preferences and needs, the rela­
tionship with researchers does not affect the results. Despite
that, considering a process that lasts for a year, even if re­
searchers and participants did not know each other before
the beginning of the project, friendship bonds are likely to oc­
cur. Then, even though all interactions were recorded and dis­
cussed among the teamwork, we suggest more studies with
more participants.
In qualitative research, it is difficult to say which results

can be replicated. The small number of participants makes it
even more difficult to state that all results are generalizable.
Thus, it is likely that some outcomes, such as a specific in­
terest in learning a particular functionality, will be different
with other groups of participants and at another time. How­
ever, we consider that, after the three cycles of RGT use, the
main result of this study, which is the contribution of the RGT
to the data collection process during the PD with the older
people, can be applied in other contexts.
Considering the possibility of using RGT to understand

essential values for the target public, we suggest more studies
to validate and improve the comprehension of the use of RGT
in the requirements elicitation process with older people.
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