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ABSTRACT

Over the years as a result of the natural process of aging, there are
significant changes in both physical and motor capabilities, as well
as in the cognitive capacity that decline from the age of 60. Several
studies report the cognitive benefits of games, especially serious
games that aim at the training of skills and the digital inclusion of
the elderly, involving processes of relearning and learning. This
work aims to present the design of games for elderly population to
train the use of computer mouse and keyboard using regional cul-
ture of Rio Grande do Sul in Brazil as theme and the design evalua-
tion. As result, some kinds of design issues were identified through
heuristic evaluation, but other issues were observed just during user
testing, demonstrating that this tests are essential to game design
process. The choice of theme and design style was also approved
by the elderly.
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1 INTRODUCTION

Great advances of medicine and pharmacology, in addition to im-
provements in overall health, have boosted the life quality and also
have increased the life expectancy of population. Thinking on qual-
ity of life also means thinking on a continuous development, being
able to live in an active way and keep cognitive abilities. As Garcia
[17] points out, human development is a process that runs from the
conception to the death of the individual, changing the paradigm
that only develops in adolescence and that would happen a process
of progressive stagnation until the decline.

In Brazil, several surveys assert that the number of people with
age above 60 years old, as known as the Third Age, is increasing
[6, 7, 8, 12, 14]. Usually, the potential of these people is forgotten
or neglected by themselves or by society due to lack of encour-
agement, and many elderly people believe that they are not able
to produce or perfect knowledge and they are no longer useful to
community. Therefore, it is necessary to create ways to include
the Third Age people into the engine of society’s intellectual and
economic production[6, 16, 22].

According to Kachar [16], some people of the Third Age faces
sensory, motor and cognitive problems that lead to have interac-
tion difficulties with computers. The biggest limitation to use a
traditional desktop computer is mouse handling: the main barrier
is the visual-motor coordination involved, so they need to look at
the computer screen without looking at the mouse and move, click
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or scroll it. The keyboard is another barrier, and Kachar [16] cites
as problems strained hands, heavy fingers and excessive pressure
on the keys, causing the input of several characters instead of one.
People who do not know how to use the computer and access the
Internet are considered illiterate digital [10][16], making it difficult
to upgrade or even a return to the labor market.

Research shows that digital games and simulators can improve
the physical and mental health for elderly people. With the use of
simulators, it is possible to do dance movements, yoga and walking,
while digital games bring cognitive, motor, educational, awareness
and emotional improvements [1, 3, 9, 11, 21]. In addition, digital
games make it possible to practice repetitive mouse and keyboard
movements with people of the Third Age in a playful way, so that
fun becomes an incentive to continue practicing [11, 19, 21].

According to Farias, Castro and Almeida [11], and Monteiro,
Velásquez and Silva [19], there is no scientific interest in the dig-
ital inclusion of people of the Third Age and, consequently, this
population has not received the necessary support. In this context,
the goal of this work is to present the design of a game for training
Third Age people in the the use of computer mouse and keyboard
through mechanics that exercise a set of fine motor skills.

The document is organized as follows: Section 1 presents sci-
entific papers related to design of games to the elderly; Section 3
presents materials, methods and procedures applied in the steps of
this paper; Section 4 shows the results achieved on each step; and
Section 5 brings final considerations and future work.

2 RELATED WORKS

In this section is present the related scientific papers that have a
focus on game design for the Third Age, as can be seen in the Table
1. Basically, these studies corroborated to better perception of the
specific design features needed for games for the elderly. All works
found are in the theme of design of serious games for the Third
Age.

Table 1: Selected Papers
Paper Paper Focus
[4] The use of affordances with user-centered design.

[13] Cognitive factors in thinking in game design for
the elderly.

[15] Associates game design with elderly culture and
accessibility pillars.

Papers that specifically address game design for keyboard and
mouse training were not found in the scientific literature. The
chosen works [4, 13, 15] only broadly cover the design of serious
games for the elderly.

The main differential between the present study and related
works consists essentially in designing and demonstrating a game
created for mouse and keyboard training, bounded to the local cul-
ture, by facilitating the immersion of players into the game and by
putting away technical software in initial learning of computer use.
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3 MATERIALS AND METHODS

This section describes the methodology used to perform this work.
The main procedure was divided in 6 steps which are presented in
the course of the Section.

Step 1 consisted in the definition of the theme. This specifica-
tion was made from an semi-structured interview [5] with a elderly
citizen, bringing questions about life experiences and interests of
the interviewee. Based on answer analysis, the game theme of local
culture was defined.

In step 2, the functions performed through mouse and keyboard
peripherals were mapped. These devices were chosen because
desktop computers are the main focus of this research and because
problems faced by elderly people by indirect manipulation of screen
elements through them.

Step 3 implied the game design and the creation of low fidelity
paper prototypes [5], based on the chosen theme and the functions
mapped in the previous step.

In step 4, prototypes were evaluated according to the Nielsen
usability heuristics [20] through a heuristic evaluation [5] aiming
the detection of eventual problems in the design of each game. The
technique was performed by four evaluators with some experience
in usability.

Step 5 corresponds to the current stage of this work, which in-
cludes the development of high fidelity prototypes based on paper
prototypes and the solving of problems found in heuristic evalua-
tion. The design of the games is being developed through Phaser
JS framework in order to the games be playable directly in web
browsers and to avoid the needs of additional runtime environment.
In parallel to step 5, a 6th stage was established that includes play
tests and application of a satisfaction questionnaire. Six elderly
players participated of game sessions in order to fulfill question-
naires.

4 RESULTS

This section presents the results obtained in each of the steps de-
scribed in the previous Section. At the end, a general analysis of
the obtained results is performed.

4.1 Theme definition
The Pampa Gaúcho theme was defined through conversations with
people of the Third Age, in which they report that the most inter-
esting theme for the game would be the one according to the en-
vironment where they are, since it is common for them, since they
are adapted with images and routines of the region. in this con-
text it was elaborated the main characters: The “Gaúcho” and the
“Prenda”, which represent men and women born in Rio Grande do
Sul - Brazil, respectively. While the horse, in addition to being
used in the work of the field, is seen as a pet by owners. Another
motivational factor in the definition of the theme is the sense of be-
longing of this elderly person to cultural elements that are part of
the environment that the elderly are inserted and that use and ex-
plore metaphors, that is, the mental model of the elderly should be
in agreement with the mental model presented by the game design
[2].

4.2 Functions mapping
In order to carry out the development of the game we analyzed the
problem with fine motor functions and motor sights of the elderly,
adapting all the games in an easy and pleasant manner, soon after,
were mapped all functions that elderly people have more difficulty
in computer use. As reported by Farias, Castro and Almeida [11],
the use of mouse and keyboard is the greatest difficulty of people of
the Third Age in the use of the computer. Therefore, the games de-
veloped are intended to work specific motor functions that provide
improvements in the interaction with the mouse and keyboard. The
functions worked for the use of computer.

In the mouse utilization, the following functions have been
mapped: left-click (using one or more clicks), right-click, scrolling,
and move the mouse to all possible directions.

While the mapping performed on the keyboard resulted in ob-
tention of the functions: press specific key, push specific key while
holding another key, push a certain sequence of keys, and push a
key while holding other two keys (e.g.:Ctrl + Alt + Del).

4.3 Prototypes creation
In this subsection we will briefly present the conception idea of
each prototype1, as well as the objectives and the specific training
(mouse or keyboard) that each one has.

The first prototypes were developed in paper, once, according to
Barbosa and Silva [5], it is the cheapest and fastest design method
and allows heuristic evaluation before the construction of the digi-
tal, high quality prototypes.

Figure 1 shows the paper prototype of Game 5 (Level 1), named
“Pulando Cupinzeiros”, that aims to train just the simple click with
the left mouse button without the need for fine precision. In the
game “Pulando Cupinzeiros”, the user will be in the role of the
horse and should observe the obstacles (termite mound) coming to-
ward it. Each time an obstacle approaches, it is possible to jump
using one, two or three clicks. The number of clicks depends on
the size of the obstacle, that is, the more clicks are done, the higher
will be the horse’s jump. To complete the game, the player must
reach 2000 points, where in the upper left corner the points will be
shown. If the player can not jump a termite mound, the horse will
stand still waiting for the player to jump and continue the game.

Figure 1: “Pulando Cupinzeiros” (Paper Prototype)

The paper prototype of Game 6 (Level 1) called “Fazenda
Campeira”, aims to train the movement of the mouse (left, right, up,
down, diagonals and freestyle) and click with the left mouse button.
In the game “Fazenda Capeira”, the user has the role of a recruiter
who will call the gaúchos, and must click with the left mouse button
on the Gaúcho that is hidden behind the objects of the scenario. To
complete the game, the player must reach 2000 points, where in the
upper left corner the points will be shown. If the player delays to
click on the Gaúcho he disappears and reappears in another place.

The paper prototype of Game 7 (Level 1) called “Laçando a
Vaca”, aims to train the accent keys and vowels of the keyboard
with key sequences to form accents and special characters õ, ã, á,
è, among others. In the game “Laçando a Vaca”, the user will be in
the role of a Gaúcho and his objective will be to lasso the cow. For
this, 2 movements will be used. The first is to click on the accent
key, or hold the Shift key and then click on the accent key displayed

1All the prototypes are available at http://bit.ly/TrainingElderly
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on the cow, causing the Gaúcho to swing his lasso. The second is
to press the letter displayed on the cow, making the Gaúcho tie the
cow. When the cow is laced, the points are counted. If the user
misses any of the movements, the Gaúcho will speak through the
dialogue balloon and show that the accent or letter does not corre-
spond to the one presented in the cow, but the user does not have
any losses. The game ends when the counter reaches 5000 points.

4.4 Heuristic Usability evaluation

The usability evaluation [5, 20] in the paper prototypes, was per-
formed by the authors using the 10 Heuristics of Nielsen [20],
which are presented in the following Table 2.

Table 2: Usability Heuristic for User Interface Design [20]
H1 Visibility of system status
H2 Match between system and the real world
H3 User control and freedom
H4 Consistency and standards
H5 Memory recognition rather than recall
H6 Flexibility and efficiency of use
H7 Aesthetic and minimalist design
H8 Error preventions
H9 Match between system and the real world

H10 Help and documentation

Four evaluators separately inspected each game prototype to find
usability problems. When a problem was found, details about it
were registered, the violated heuristic was identified, and a sever-
ity level was assigned. The severity are classified into four levels:
cosmetic, little, big and catastrophic.

The analysis of the usability problems has followed the protocol
proposed by Barbosa e Silva [5]. So, after individual inspection, the
evaluators gathered together, discussed each problem found, agreed
on severity of problems, and brainstormed solutions. In Table 3, the
main problems are presented.

These problems will be prioritized in the development of the fi-
nal version of the games (that is not covered in the scope of this
paper). Aesthetics issues were not discovered at this point, even
those related to matching between the system/game and the real
world. However, this kind of design problem had appeared in the
user evaluation by using the high fidelity prototypes.

4.5 Development of high fidelity prototypes

The developed prototypes are classified as high fidelity, that is, they
provide a first contact with the main functionalities of the game,
allowing a better immersion of the elderly in the game and help-
ing to make a more accurate diagnosis of possible usability prob-
lems. The engine chosen for prototype development was Phaser JS,
a JavaScript-based engine that works with elements of HTML5 and
canvas, which made it possible to experience the elderly directly in
the computer browser proposed by this article. The predominant
style of design in the prototypes was Cartoon, in order to providing
a greater integration of the elderly with other generations.

Basically the design of the game essentially sought to minimize
the load of cognitive skills required to learn how to play, and the
spatial visualization of the environment of the game, to focus on
the training and insertion of this elderly with the use of mouse and
keyboard [13]. To define the design of the games, a study was car-
ried out on the biome and geography of the Pampa, where it was
characterized in cartoon aesthetics. Figure 2 shows the design of
the game “Pulando Cupinzeiros”, demonstrating the animals, trees,
field and hills of the Pampa.

Table 3: Each problem found by 4 evaluators, ranked by severity
Problem Heuristic Final Rating

The prototypes haven’t the
options: exit, pause, play,
change the game and/or
restart.

3 Catastrophic

On the selection of games it
is not displayed which kind
of training.

5 Catastrophic

it does not exist any interac-
tion between the buttons. 6 Little

The games do not advise in
case the player is realizing a
wrong action or delaying too
much.

9 Little

It does not exist an advice
when the mouse is out side of
the game screen.

8 Little

It does not have any docu-
mentation, button of contact
and help.

10 Little

The frame text colors of the
game panel, level and subject
don’t follow a standard.

4 Cosmetic

Figure 2: “Pulando Cupinzeiros” (High Fidelity Prototype)

4.6 User Evaluation

The questionnaires focused essentially in the design experience and
their insights regarding the elements presented to the players. They
made it possible to have a better idea of high fidelity prototypes
from the perspective of the elderly, providing enriching feedback to
the work.

A total of six people participated of game session: two people
aged 64, one person aged 69, one person aged 73, one person 77
aged, and one person with 81 years old. The evaluated games
were “Pulando os Cupinzeros”, “Laçando a Vaca” and “Fazenda
Campeira”. The questionnaire2 was applied to elderly people at the
end of a game session in an informal way. In order to minimize
problems related to answering the questionnaire, a researcher read
the questions and marked the answer of the player. Questions had
been elaborated to evaluate overall game design, game mechanics
and game aesthetics, e.g., the choice of the theme, characters, sce-
narios, colors, matching with the real world, and an open question
for suggestions.

2The questionnaire is available at http://bit.ly/questDesign
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The user satisfaction evaluation was structured by statements in
the form of “Likert items” [18] by measuring the level of agreement
or disagreement to the statement. Likert items used in the ques-
tionnaire consisted of fie levels of agreement response as follows:
(1) Strongly disagree; (2) Disagree; (3) Indifferent; (4) Agree; (5)
Strongly agree.

In general, the Pampa Gaúcho theme and the choice of the car-
toon style of high fidelity prototype design were well accepted, with
some cosmetic problems that the elderly pointed out in the question
about the correlation of design with the real world. In the design of
the game “Laçar a Vaca”, the floor should be in a darker tones allud-
ing to the earth, because according to the elderly, planting of sun-
flowers could not be performed in the sand. In that same game, they
claimed that the character cow should not eat flower, as presented in
the design. While in the design of the game “Fazenda Campeira”,
they proposed the change of coloration of the tree, which was in
purple for green and also missed the representation of a farm in
the background. Regarding suggestions of possible themes to be
approached, quite interesting themes appeared, revealing some in-
clinations of this public, such as: environment, recycling, sports
and card games.

5 CONCLUSIONS

With the construction of digital games for the elderly, it is possible
to develop sensory, cognitive and physical skills in a playful way,
and to improve the life quality for these people [1, 3, 9, 11, 19, 21].
Even though the importance of scientific research and entertain-
ment products in this field is evident, a lack of material was iden-
tified during the search for related works in this paper. Therefore,
this work had the goal to present design and evaluation process of
a serious digital game for the elderly.

The theme chosen addresses daily issues of the southern region
of Brazil. Thus the local public perceives itself familiar with the
environment of the games. However, older people from other local-
ities may find it more difficult to understand the games. The devel-
oped games are focused on training the use of computer mouse and
keyboard, aiming at digital inclusion for the elderly people.

In order to develop games that elderly citizens could achieve and
wish to play, two evaluations were performed during the game de-
velopment process: a heuristic evaluation on initial paper proto-
types and user evaluation on high fidelity prototypes.

The heuristic evaluation identified design errors related to us-
ability that would cause interaction problems. Although this eval-
uation on initial paper prototypes allows us to detect problems in
the games before their development, it makes it difficult to evalu-
ate certain heuristics. Therefore, as future work it is necessary to
perform heuristic evaluation with high fidelity prototypes.

The user evaluation was composed of aesthetic issues of the
games and performed with a reduced number of elderly, which rep-
resents another limitation of this work. Also, the elderly constitute
a public with a differentiated profile, also justifying the need to per-
form usability evaluation with the end user.

Correction of aesthetic errors, development of more games, and
the application of visuomotor test to identify the benefits of training
with games in the elderly are also cited as future work.
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