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Resumo: Atualmente, o envelhecimento da populag@o tem atraido o interesse de diferentes areas
de pesquisa, tais como Saude, Ciéncias Sociais ¢ Economia. O envelhecimento pode provocar
fendmenos indesejaveis associados & fraqueza muscular, perda de memoria e perda de autonomia.
Este trabalho apresenta uma aplicagdo de computador baseado no Teste de Corsi projetado para o
publico idoso. O aplicativo pode ser usado para testes e treinamento de memorias visuoespaciais.
O desenvolvimento de aplicagdes ¢ apresentado, ¢ sua avaliagdo de usabilidade é detalhada. A
principal contribui¢do deste trabalho ¢ a reinterpretagdo e a compilagdo das diretrizes para jogos
sérios para pessoas idosas.
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Abstract: Nowadays, population aging has attracted the interest of research areas such as
Health, Social Sciences, and Economics. Aging can trigger unwanted phenomena associated to
muscle weakness, loss of memory and loss of autonomy. This paper presents a computer
application based on the Corsi Test designed for the elderly audience. The application can be used
for testing and training visuo-spatial memory. The application development is presented, and its
usability evaluation is detailed. The main contribution of this work is the reinterpretation and
compilation of guidelines for serious games for older adults.

Keywords: Gesture-based interface. Usability evaluation and usability test. Serious games. Kinect.

1 Introduction

According to the IBGE (Instituto Brasileiro de Geografia e Estatitistica — Brazilian Institute of Geography
and Statistics) [18], by the year of 2050, one fifth of the Brazil population will be formed by people over sixty
years-old. This increase in the elderly population is due to factors related to medical and technological advances;
basic sanitation improvements; prevention, control and cure of diseases which were considered fatal; reduction
of the mortality rate and the augment of the life expectancy, even in developing countries.

Despite the clear advantages associated to seniority, aging can also have negative physical, cognitive, and
social consequences. Average visual and auditory acuity decline considerably with age as well as the average
strength and the speed of response. Some people may experience loss of at least some kinds of memory function,
declines in perceptual exibility, slowing of "stimulus encoding" and increased difficulty in the acquisition of
complex mental skills [43].

Facing this scenario, several areas, including Medicine, Occupational Therapy, Physiotherapy and
Nutrition have addressed the physiological changes caused by the aging process, mainly the neuropsychological
changes engaged in cognitive processes, such as learning and memory [45]. Loosing or reducing these functions
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may compromise the welfare of the elderly, preventing them from the continuity of an active social life, with
family and social interactions.

Previous studies have reported that, in a healthy aging process, it is possible to compensate (at least
partially) cognitive deficits [4, 5, 11]. Research on cognitive and memory training shows that a healthy older
citizens are able to perform tasks very close to the best possible, revealing cognitive plasticity [46]. In fact,
stimulating the memory in the elderly improves considerably the cognitive aspect [3, 20, 49].

Besides, research has shown that playing games can have positive effects on the emotional and physical
well-being of elderly people, and can motivate them to maintain a basic level of physical and memory activity
[7,22].

Using non-conventional devices, such as the Microsoft Kinect [31], may offer a good opportunity to
create games able to motivate the physical and memory features of the elderly. However, the games can provide
real danger to these people [14]. Thus, it is necessary to take into consideration usability criteria, such as exertion
management, age-inclusive design and simple setup routines [15].

This work presents the development of a digital memory application based on Microsoft Kinect that
reproduces the Corsi Test [27], and the results of an Usability Evaluation performed to determine usability
issues. The paper is organized as follows: in Section 2 types of memory and aging effects are showed; Section 3
introduces a small survey on projects aiming the elderly audience, as well as projects that uses the Microsoft
Kinect as interface device; in Section 4 the guidelines addressed to age-related disabilities are presented; in
Section 5 the requirements and technology used in the implementation of the application are detailed; in Section
6 the Methodology used to perform the evaluation is presented, and in Section 7 evaluation results are presented.
Section 8 presents the Final Considerations and Future Work.

2 Types of Memory and Aging Effects

Shneiderman [3] describes three types of memory, as well as the process of information input and
retrieval: Short-Term Memory; Temporary Memory and Long-Term Memory.

Short-Term Memory receives input information captured by the sight, hearing, smell, taste and touch and
passes it to the cognitive system. This type of memory is also where the output information is placed, that is,
information expressed by speaking, gesture and actions. Storing in this memory takes about 10 seconds, and its
capacity is quite limited. According to Miller [32], the total amount of information is 7 £ 2. In other words, when
capturing a certain number of information, Short-Term Memory is able to hold an average of 7 information, with
average variation of 2, i.e. between 5 and 9 information.

Temporary Memory (or Working Memory) is where the information that comes from the Short-Term
Memory is handled and concatenated, before sending to Long-Term Memory. Thus, the information is kept for
longer periods of time than Short-Term Memory, but not in a permanent way.

Finally, Long-Term Memory is able to store a large amount of information for long periods of time. For
instance, facts that occurred a long time ago and that a person is able describe in detail.

The access to information is not limited to Working Memory. Short-Term Memory can, exceptionally, act
as a way of access. The information that takes this "shortcut" does not require any retrieval mechanism - for
instance names, addresses, and phone numbers. These information is learned by people learn very early in life
and can be recalled automatically. However, when the phone number or the car license plate number is changed,
it will be necessary, in the beginning, to be associated to some retrieval mechanism of Working Memory in order
be retrieved.

According to Souza and Chavez [45], a substantial portion of the elderly population complains on the
difficulty of storing and retrieving information, for instance for taking medicine, locating objects, and naming
known people. In cognitive aspects, older adults often experience cognitive impairments, which affect problem
solving skills, information processing and result in a reduced attention span when working on complex tasks
[22].

In order to investigate how to reduce the memory loss in the elderly by means of stimuli, several studies
in the Medicine area have been carried out [6, 9]. In its turn, studies in Human-Computer Interaction area aim to
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establish guidelines for building interfaces able to adapt themselves to the human memory characteristics, which
do not require over the necessary and feasible memory skills.

In Games Development area, it is possible to couple these interests, that is, to build games and interfaces
adaptable to the memory characteristics and that can inhibit memory loss in the elderly, in a playful way.
Computer games are also attractive for older adults, because they stimulate social interaction, provide practice in
sensori-motor skills such as eye-hand coordination, enhance dexterity, and improve reaction time.

3 Related Work

Several works have studied the development of applications to stimulate and enhance the elderly well-
being. Besides, there are another set of works that investigate how to push the Microsoft Kinect to areas further
than its original purpose, like 3D modeling, education, surveillance and monitoring people.

This section introduces a short survey on applications to the elderly audience and their intrinsic
characteristics, as well as the use of the Microsoft Kinect in the development of applications.

First, in [28], serious games for the older citizens are classified according to their specific goal and key
design elements for improving the physical health of the target audience. This work shows that projects tend to
take into consideration elder user needs in gaming design for health purposes, but little effort has been made to
take into account the limitations of the aged group of users along the entire design process. It also points out that
testing phases and usability evaluation are needed, and finally, it claims that the use of modern input devices has
allowed specialists to determine the patient performance in terms of motor functions. Nevertheless, the potential
of use this capability to accurately perform medical assessment as a tool to guarantee effectiveness is not yet
being totally exploited.

In [16], the challenges and opportunities of a new approach in motion-based game design for older adults
are discussed. The importance of identifying challenges and involves both users and experts in the design
process can help game developers create safe, accessible and enjoyable motion-based games for older adults. As
a conclusion, the authors argue that this approach could also contribute to the development of games for other
user groups that consist of members with heterogeneous abilities and needs, fostering the creation of enjoyable
games for vulnerable audiences.

The limitations of current design philosophies and opportunities to facilitate the creation of accessible
motion-controlled video games are highlighted in [15]. The work presents seven guidelines for the design of full-
body interaction in games for older adults. The guidelines are designed to foster safe physical activity among
older adults, thereby increasing their quality of life. Some of the challenges to increase the quality of games and
to improve game design processes, along with possible approaches, aiming to fuel intensified exchange about
methodological experiences among researchers in the field are reported and classified in [44]. The authors
suggest that, in order to obtain reliable results when evaluating exergames, it is necessary to provide methods
which reduce the cognitive load of participants instead of overwhelming them by presenting too many new
challenges at the same time. Small adjustments to the evaluation environment, accomplished with providing
simple, specifically designed questionnaires, reading them out as structured interviews and keeping the session
duration as short as possible helped reduce the cognitive load of participants experiencing age-related changes. It
is also said that it is crucial to gain insights into long-term effects and detailed physical effects, which requires
research methods that go far beyond those designed to examine exergames usability and accessibility.

In [12], an overview of common age-related changes, followed by a summary of game design
considerations for senior audiences are presented. The impact of age on game design is based on an analysis of
the most important structural elements of games. The analysis shows that age-related changes in the cognitive
and physical user abilities affect the use of games on multiple levels, making the complexity of games and
interrelations between different game mechanics a crucial factor when designing for older adults.

Kinect has been used as a low cost device in the development of applications for monitoring, virtual
rehabilitation, 3D Modeling, serious games [8, 23, 24, 26, 29, 37, 40]. However, most of these works is focused
on the technical aspects of adopting this technology, like accuracy, adequate illumination and positioning. Its
usability is based on the assumption that the Natural User Interface provided by Kinect has a better approach to
users.
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Our work proposes a Usability Evaluation of a Microsoft Kinect based interface, in the context of elder
population. The evaluation of gesture interfaces for older adults is quite novel. Our evaluation addresses
questions like muscular fatigue, ease of learning to use, expectations on the application and level of motivation
related to the use of the device.

4  Guidelines Addressed to Age-Related Disabilities

During the lifetime, the human body and the human mind are continuously subject to changes in
practically all aspects of perceptual, cognitive, and motor functioning. This section presents some possible
reasons why seniors do not use or dislike using computer devices.

According to [34], 45% of older adults showed behaviors that indicated they were uncomfortable trying
new things or hesitant to explore new technologies. In [16], some suggestions are stated to stimulate elders to
engage and play:

e game must be playful, in other words, people should enjoy spending the time playing it;

e game must involve another gamers, if possible. The reason is that playing with others tend to be more
attractive than playing alone; this also explains the next guideline, which is the players shall be
encouraged to use collaboration and competition;

e games shall be developed according to the gender of the players, because men and women may have
different themes topics of interest.

The major concern of the research projects found in the literature is related to cognition issues. According
to [10], there are two developmental trends on the cognitive level, namely "crystallized intelligence" and "fluid
intelligence", related to types of task and function.

Crystallized intelligence is supposedly associated to the acquisition of new knowledge, improvement of
skills, and extending the vocabulary. Even at a high age people are quite able to use this store of knowledge, and
may score higher than younger people on tasks requiring vast stores of information and establishing relations
between pieces of information. On the other hand, fluid intelligence is used in tasks where speed of processing is
necessary. Although younger people are both faster and more accurate than older ones, when given more
processing time, older people can attain the same level of accuracy. Thus, the speed of processing seems to be
the crucial difference between older and younger persons, which give credibility to the idea that the perceptual
world is also typified by its own temporal course of events.

Still according to [10], the loss of memory in older adults is essentially related to the same timing
problem. While primary memory is hardly affected in old age, it involves retaining a few items with minimal
processing. As more the number of items to be remembered increases, the memory performance decreases
rapidly.

Apparently, the more encoding time is available the, more the memory performance improves. It seems
that older people tend to spend a longer time on encoding, but estimate that this period of time is sufficient for
successful recall, which actually it is not. Yet, the encoding time taken corresponds to the time they took in
earlier phases of life, which has largely become automated and is hard to change.

Several works present how the memory decline can be mitigated by stimulation through games provide a
list of guidelines:

games must avoid the use of prior information, such as RPG games [16, 32, 41];

games must use simple interactions [2, 19, 33];

quick and complex interactions [16, 19, 41] as well as quick and parallel actions must be avoided;
learning time should be greater [16];

games should embed familiar metaphors [16, 41];

during the period of the game, additional and more detailed information should be provided [16];
complex screen must be avoided [2, 19, 34, 36, 41];

redundant information through multiple modalities should be provided [10, 19, 34, 41];

load on memory and cognitive processing should be kept to a minimum [19, 41];

avoid contradictions and inconsistencies of information arrangement [41], because they may confuse the
users;
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e in gestural interfaces, it is advisable to use a set of few and easy movements [13].

Another issue related to aging is the decline of senses, which become less sharp. Every information
received from the environment, in the form of sounds, lights, smells, tastes, and touch is converted to nerve
signals and carried to the brain, where it is turned into a meaningful sensation. In games, vision and audition are
the most stimulated senses.

According to [41], issues related to the vision loss of seniors start to become more obvious around 60
years old. The visual field reduce, which makes it become more suitable to adjust the focusing point of the
information devices to be stronger and closer to the center of the visual field.

Older people have less sensitivity to color contrast than the younger people, especially in the blue-green
range. Additionally, seniors have the capability decreased in tone detection in different frequencies. Hearing is
also affected, being difficult to them hearing high pitched sounds with peaks over 2500 Hz [41].

To preserve the sensations that games are designed to provide, it is suggested to:

e use appropriate size of objects and source text, as well as higher contrast [1, 2, 16, 19, 34, 41, 42];

e avoid synthetic speech, because it may be hard to be understood by older people [19,41];

e for non-speech audio signals, prefer lower frequency tones (in the 500-1000 Hz range), which are easier
for elderly users to hear than higher pitched sounds [10, 19];

e avoid small targets and moving interface elements [19], and use appropriated colors [12];

e use appropriate illumination and try creating intuitiveness [19].

Aging is accompanied by impairments in motor skills. When people age, they perform complex tasks
more slowly and, in some cases, less accurately. This physical decline is one of the general problems for the
elders. Usually, seniors are slower in movement and response time, they consider harder to find a small target
and are less accurate in their movements than younger people. That is, it can be implied that seniors may have
difficulties to deal with general computer interactions, which are not designed for them [41].

In order to deal with it, literature review suggests the following guidelines:

e create slower response times [3, 16, 19];

avoid continuous and flexible movements [19];

avoid a great variability in movement [19];

take into account motor disabilities [16, 32, 41];

try including Health stuff [19, 48].
According to [10], all the sensory modalities perceptual acuity start to continuously diminish at the mid-
twenties age, and this process assumes a more progressive character after the sixty years-old, on average, but
with a large variability, both in time of onset and in extent. This is valid for more complex functions like speech
comprehension, demonstrating a developmental nature of the changes. Such slow and mostly imperceptible
changes over such a long time unavoidably lead to a different perception of the environment, creating a
"perceptual world" inherent to the person.

Addressing such declines in perception abilities, two suggestions are provided: using multimodal
feedback for important information [2, 19 42]; and providing appropriate affordances [19], that is, visual hints to
the function of objects.

Despite a larger number of older adults is becoming involved in usability studies, there is a lack of
information on their motivation. It has been assumed that people become more patient as they get older.
Conversely, older people seem to act more impatiently. The reason for this may be an increasing awareness of
impending limitations, or even the proximity of death. Thus, they seem to prefer a small reward immediately
than a larger one later, when it could become out of reach. Although frailty and health limitations could play an
important role here, it appeared that the age effect was stronger than the health effect. Still it has to be kept in
mind that health is strongly negatively correlated with age [10].

Dealing with this possible lack of motivation, in strategy games, it is suggested to provide positive
feedback for initial users [19]; also, the interface should be adaptable [1, 10, 13, 37], allowing both initial and
expert users to adjust it according to their specific needs.

Observation has shown that some guidelines addresses more than one specific disability, or are related to
general issues. These guidelines, classified as "General Guidelines", state that:
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e the interface should clearly express where the user is in the dialogue, and which “tasks” are active [2].
This addresses the declines in perception abilities, the changes in cognition, and even may be useful to
avoid the lack of motivation for Initial and Expert Users;

e the structure of the task must be clear, with a starting point and steps easily recognized and understood
[41];

e applications should continuously provide easily recognized feedbacks of success or failure of every
action [41];

e output messages should be as short as possible [50];

e choices should be as few as possible, whereas confirmatory statements should be as much as possible
[50].

To summarize, the group of guidelines specific for designing applications for older adults addresses all
the disabilities related, and is intended to provide hints to system developers to build more suitable interfaces for
this audience.

5 Application Development

Prior to the development of the application, a psychologist specialized in memory issues from the
Neurosciences Laboratory was consulted. The professional uses a test to analyze the amount of information
stored as part of the treatment for visuo-spatial memory, named Corsi Test.

The functioning of the test consists of a table presented to the patient. On top of it nine blocks are
randomly placed. The conductor of the experiment touches the blocks, one after the other, in a sequence that
must be repeated by the patient. The first sequence is composed by only one block, the second one takes two
blocks, and so on, until the maximum number of nine blocks. Each sequence is different from the previous one.
This is a short-memory term spatial memory test, where the subject of the experiment must keep in mind, for a
short period of time, the positions of the blocks placed by the conductor. The average number is four or five
blocks remembrance.

Some requirements were expressed during elicitation phase:
e the computer application must simulate the real test;

e since it can be executed without the presence of a professional, data should be recorded in a file for
analysis;

e the application should run in two modes. The test mode provides no feedback should be provided to the
user, whereas the training mode must allow the user to know if the informed sequence was correct

The professional also commented expectation on this game application, that is, since the Kinect device
also stimulates physical (spatial) aspects of the patient, significant enhancements can be achieved when using it
as a training tool. Among the technologies available to develop Kinect applications for hardware and software
platforms different from the XBox 360 - OpenNI, OpenKinect, Microsoft SDK [31, 38, 39], the application uses
the Microsoft Kinect SDK in its implementation, which is the Microsoft solution for creating applications for the
Windows Operating System. The Microsoft SDK supports the C#, C++, and Visual Basic programming
languages, and requires Windows 7 or superior. It enables to use several capabilities, for instance face tracking,
voice commands, skeleton tracking, and others. The interface of the application is shown in Figure 1.

The whole set of guidelines was observed (section 4), and the developers adopted all the guidelines which
were considered suitable for the applications. Thus, only a few guidelines were not followed, due to restrictions
in the characteristics of the applications, or due to restrictions and requirements a professional introduced during
the Requirement Engineering Phase. The following guidelines were not followed:

e the game must involve another gamers, if possible;
e the games shall be developed according to the gender of the players;

e avoid synthetic speech.
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6 Evaluation Methodology

A preliminary usability evaluation of the Kinect Corsi Test was carried out with 11 people from both
genders, five men and six women aged between 18 and 63 years old. According to Nielsen [36], five users are
enough to evaluate the usability of a system, especially when the goal is to find usability errors. Figure 2 shows
the application in use. Albeit being originally designed for the elderly audience, the test aims to report
enhancements and adjustments to the development team so that, in a second moment, repeat the usability
evaluation along with the memory tests with the target group. Two users in the experiment were older than 60
years.

They were asked to attend an interview after the experiment to obtain more usability-related information.
The experiment environment is not controlled. The tests took place in two different environments - a University
room and, in some cases, the house of some users. Three questionnaires were conceived: profile, expectations
and post-test.

The profile questions, based and adapted from [33], investigated the age, gender, computer games
expertise, physical activities history and whether the user was familiar with the Microsoft Kinect or not. The
expectations questionnaire, in its turn, used the five-point Likert scale [25], and investigated the level of interest
of the user on the application, ease of use, level of motivation, and whether the user like to try new technologies
or not. It was based and adapted from [17].

m MainWindow H

Figure 1: Application Interface

Finally, the post-test questionnaire also used the five-point Likert scale, and was adapted from [30] and
from the Web Usability Questionnaire [47]. This set of 20 questions addressed Usability issues pointed out by
Nielsen [35], like feedback, time of learning, and user satisfaction, effectiveness and efficiency indicated by ISO
9241-11 [21] and also the guidelines presented in Section 4. These questions are presented in Table 1. The test
materials (camera, handouts, computer, Kinect device) were previously prepared, and a pilot-test was executed
to avoid interferences and errors during the real experiment. The pilot-test showed that it would be necessary 25
minutes: 3 minutes to explanations, 3 minutes to the users answer the pre-test questionnaires (profile and
expectations), 10 minutes to allow the novice users to try the Kinect for the first time and to adapt to its
interaction mechanisms, 6 minutes for the test itself and more 3 minutes to answer the post-test usability
questions.
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Figure 2: User interacting with the Application

QUESTIONS

1. Whenever I pointed the hand to the application, I
was able to "Click".

BASED ON

Efficiency - SO 92241-11 [21]

2. The application warned me when I comitted an
error.

Feedback — Nielsen [35]

3. The application did not cause any muscular
fadigue.

Avoid continuous and flexible movements [19];
Avoid a great variability in movement [19];
Take into account motor disabilities [16, 19, 41];

In gestural interfaces, it is advisable to use a set of few
and easy movements [13].

4. The application is quite enjoyable to use.

Satisfaction — ISO 92241-11 [21]

5. The Kinect movements are more precise than
using a mouse.

Efficiency - ISO 92241-11 [21].

6. My movements are faster using the Kinect than
the mouse.

Efficiency - ISO 92241-11 [21].

7. Kinect located me and my hand easily.

Efficiency - ISO 92241-11 [21].

8. I feel efficient while I'm playing the application.

Efficiency - ISO 92241-11 [21].

9. I quickly understood how to interact with the
game.

Load on memory and cognitive processing should be
kept to a minimum [19, 41].

10. The application is very intuitive and easy to
understand.

Load on memory and cognitive processing should be
kept to a minimum [19, 41].

11. I would definitely use the application again.

Satisfaction — ISO 92241-11 [21].

12. Even at the first time, it can be assumed that
this application is easy to use.

Load on memory and cognitive processing should be
kept to a minimum [19, 41].

13. I did not feel stressed by this game in any
situation.

Satisfaction — ISO 92241-11 [21].

14. 1t is quite easy to remember how to use this
application.

Load on memory and cognitive processing should be

Revista Brasileira de Computagdo Aplicada (ISSN 2176-6649), Passo Fundo, v. 5, n. 2, p. 96-109, out. 2013 103




kept to a minimum [19, 41].

15. My time was very spent using the application.

Satisfaction — ISO 92241-11 [21].

16.Everything
understand.

in the application is easy to

Load on memory and cognitive processing should be
kept to a minimum [19, 41].

17. The size of the buttoms were suitable for
playing. They did not hindered.

Avoid small targets and moving interface elements
[19]

18. I believe I could play for a long time, even
standing.

Avoid continuous and flexible movements [19];
Avoid a great variability in movement [19];
Take into account motor disabilities [16, 19, 41];

In gestural interfaces, it is advisable to use a set of few
and easy movements [13].

19. The position I assume when I play is not
uncomfortable and does not force me to stop playing.

Avoid continuous and flexible movements [19];
Avoid a great variability in movement [19];
Take into account motor disabilities [16, 19, 41];

In gestural interfaces, it is advisable to use a set of few
and easy movements [13].

20.The colors of the buttoms (blocks) are easily
identified when selected.

Use appropriated colors [12].

Table 1: Questionnaire post-test

7 Results

The profile questionnaire results shows that five users were women and 6 were men; 6 users had never

used the Kinect before. Regarding the use of computer games as entertainment, 6 of them never or rarely play
computer games, whereas four users do it on a week basis, and one plays computer games monthly. Concerning
physical activities, six people said that never performed.

Graphics depicted in the Figures 3 and 4 show the answer compilation results about the questionnaire

post-test presented in Table 1.

Considering the data displayed in the graphics, it can be concluded:

the game does not provides feedback to the users when they committed a mistake. Although this is a
desirable feature, this version was designed to be used by the team of psychologists that analyses the
short memory term capacity. The error rate data is written in a text file by the application;

the users noticed that interacting with hands is not always as fast or as precise as the mouse but, due the
fact it is an playful application, they were impelled to repeat the activity;

the users considered the interface intuitive, easy to learn and to play even in the first time, and also easy
to remember how to play;

the users considered that playing for long periods of time would be bad, because they must be standing
and using the arms and hands, in a position that was considered uncomfortable;

imprecise movements, specially the novice users, they did not consider annoying to have to repeat the
action until reach the correct movement.

The interview with the two users with more than 60 years old revealed that one person does exercise on a

regular basis, whereas the other one does not. Both users had never used Kinect before, they are university
employees and rarely use computer games. These users had a good expectation about the Usability Evaluation of
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an Application Designed for the Elderly application, but were not sure whether it would be easy to use or not.
After the experiment, they said that the game was very motivational, they would certainly use it again and, after
a few time to adapt, they would be able to use it with no problem. They also considered that the interaction was
very intuitive and that they could become experts in a few time.

Post-Test Questionnaire
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Figure 4: Evaluation Results - Post Test (2)

8 Final Considerations and Future Works

This paper presented the development of a Kinect application for the elderly. Its main contribution relies
on the usability guidelines for applications for this particular target audience, and a usability evaluation process,
which was quite detailed here. The development of applications for the elderly audience requires some design
guidelines [1, 2, 3, 10, 13, 16, 19, 34, 41, 42, 48, 50] to kept in mind, in order to avoid discomfort or even risks
to this population. It is also necessary to point out that building serious games requires a multidisciplinar team
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which includes skilled health professionals, who are able to provide guidance during the development and
focusing correctly the application, as well as providing real test conditions and appropriate environments for the
target audience.

The results does not allow to conclude if there is great interest on using the Microsoft Kinect, or any new
interface device, by the general population. Even challenging in some cases, the user feel comfortable with
gesture recognizing and considers easy to learn and to use this type of interface. Data generated in this analysis
will be used as feedback for the development team to incorporate enhancements to the application.

Future work include applying usability tests on the elderly; realizing visuo-spatial memory tests in the
laboratory of Neurosciences of the University; verify that using the application for training can really improve
the memory storage capacity of the elderly; allow a free download of a version of the game.
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