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Abstract

This paper discusses the importance of using serious
games as a supplementary material for disease
prevention, targeted at a child audience. The
verification of the effectiveness of serious games was
achieved primarily by the selection of sources available
in scientific databases in the health area as well as in
the digital systems technology, followed by the criteria
of papers focused on childhood and aimed at
prevention. As it has been observed, there are lots of
papers which mainly report the development of
applications without exploring the results obtained and
thus not proving whether they met their expected
instructional role or not. However, despite the lack of
studies reporting the effectiveness of serious games
after they have been tested out, we found that not only
are these games well accepted by young audiences,
they provide great educational power as well. As to the
three-dimensional virtual environments, we also found
out that they have been widely employed for the
development of serious games, from mobile
applications to computer games and consoles.
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1. Introduction

The unprecedented technological development that has
accompanied us has led to a revolution and a great
renewal of digital media. All these changes have led to
the creation of new forms of action, interaction and
acquisition of knowledge, which are very useful in the
areas of preventive education aimed at children. In
cases where distance is a crucial factor, the use of
information and communication technologies for the
exchange of information on prevention and treatment
of diseases and the continuing education of
communities tends to provide people the development
of new habits related to health. As a consequence, the
use of interactive  methodologies  assumes
environments and planned experiences designed to

develop, ideally, the knowledge required to obtain
these concepts within all age groups.

A vast array of known communication
channels can be adopted to disseminate information as
long as they are easily accepted by the audience for
which they are intended. Among these channels, we
can mention games (whether electronic, arming or
board games, etc.), paradidactic books, animations and
lots of other graphic materials.

As to the games, there is a category called
Serious Games, which relies on the expertise of the
gaming industry in order to create more attractive and
entertaining simulations, while offering activities that
help the absorption of concepts and the development of
psychomotor skills. However, there is little to none
dissemination of those games aimed at children,
especially in the context of education and health.

We know that many applications have been
developed. However, why almost none of the results of
its effectiveness have been disclosed? We intend to
answer these and many other questions by
systematically reviewing the proposal, which relies on
the verification of existing applications, the success in
its use, the topics addressed and the acceptance by the
public it is intended.

2. Theoretical Foundation

According to Blackman [2005], the term ‘“serious
games” refers to those games with a specific purpose,
which goes beyond the idea of entertainment and offers
other kinds of experiences, as, for example, those
related to learning and training. According to Machado
et al. [2009], serious games began to be produced in
the mid-1980s, with the purpose of providing training
to the U.S. military. Currently, they are applied to
simulate critical situations which involve some kind of
risk, making decisions, or even to develop a specific
skill.

In education, it is possible to simulate
situations in which the use of knowledge is necessary
for the progress in the game. Machado et al. [2009]
further states that, in some cases, education and
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training can be combined to simulate situations where
we learn something to be used in the simulation itself
moments later. Serious games can also be applied in
human awareness.

Some difficulties of acquiring materials,
product validation and training of personnel - and the
need for new approaches to rehabilitation and
education for healthy habits -, make the games a great
ally of education, training and simulation for health,
which can either benefit professionals and patients.

Many studies have proved effective learning
and transfer of learning to real environments when
such applications are used for educational purposes.
Similarly, the use of unconventional spaces for
interactive experiences proposes, in this context, the
inclusion of elements that do not belong to it, as well
as the experience in the entertainment field, arouse
greater interest and generate greater audience
participation, which triggers better comprehension
processes and assimilation of certain subjects.

However, there is still a huge amount of
barriers encountered by developers and health
professionals, such as the alignment of issues and the
definition of projects for specific audiences, which
prevents the access to these games by a large portion of
the population.

The knowledge that the child will develop
along its educational path (even if it is for health
education) is closely related to the themes discussed
throughout childhood._As much as the conceptions and
practices of teaching and learning are diverse, finding a
form of knowledge adapted to the age of the children
implies choosing a methodological approach, being
consistent about it and, at the same time, contributing
satisfactorily to achieve the goals, either in general or
specific education, at the appropriate level.

Nowadays, most people have shown great
interest in interactivity, since they have access to
several methods of communication and learning, such
as computers, tablets, smartphones and gaming
consoles. Children, mostly, have great acceptance for
new technologies, and therefore can easily deal with
them. As a result, the use of interactive and enjoyable
applications makes the subject matter more stimulating
and attractive, thus facilitating and strengthening the
content assimilation.

A motivating factor to be noted is the
application of games focused on health. These games
aim to develop specific health care, and should offer
challenges according to the competence of the players
involved. If possible, they should be able to provide the
development of skills as well as its use in groups.
Moreover, it is mandatory to provide an effective way
of training by reproducing real situations.
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Considering the growing demand for
preventive treatment in infancy, it is necessary to
choose the games aimed at prevention backed up by
practical, attractive and functional methodologies,
further enabling its widespread use and encouraging
improvements in quality of life from early childhood.

Games represent a natural bridge between
users and information by incorporating its features to
the learning process, which leads to improvements in
logical abilities, reasoning and other important skills.
Although there are a few prominent examples of
educational games in Brazil, there is a growing number
of organizations and groups that are exploring
opportunities to develop specific games.

As a result, when it comes to preventive
health, it is of utmost importance a systematic review
that proves the effectiveness of these games for
improving the quality of life in childhood. The use of
serious games has gained prominence for its potential
social reach. We found out, however, that despite the
multiplying health applications and the growing and
extensive research in this area, serious games are still
underused, being more common in other fields, such as
education or training. As to mobile serious games
targeted at prevention in child health, for example, the
existence of studies in development is virtually
nonexistent.

3. Problem Formulation

To identify advances in the area of serious games
aimed at prevention in child health as well as their
contributions to the process of teaching and learning,
there is the question: Is there any evidence that serious
games with three-dimensional virtual environments
can effectively contribute to prevention in child health?

4. Proposal

The goal of this study is to verify the effectiveness of
educational games with preventive purpose (serious
games) aimed at children, focused on child health
(average age group: 3-12 years), through three-
dimensional environments. It is intended to identify
whether existing games, whose main objective is to
present educational content, actually promoted
effective learning and if this contribution can be
proven.

According to Zappa [2012], virtual
environments are a reality that have already witnessed
(although on a small scale). Such environments
correspond to spaces where learning, discussing and
reviewing occur regardless of the physical presence or
the geographical location of those involved. Therefore,
this paper aims to prove that, in a three-dimensional
interactive environment, it is possible to implement
concepts, bringing to children all over the world a way
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of integration and learning, by promoting health,
prevention and, especially, quality of life issues.

5. Methodology

This section describes the methodology applied to the
study.

5.1 Criteria for Selecting Fonts

Sources available on the Web were selected in
scientific databases in the areas of health systems and
digital technology. For the initial study, we used
Google Scholar.

5.2 Methods of Searching for Sources

The keywords, as previously defined, were applied in
the search for journal articles and scientific events in
the area, as well as dissertations and theses published
in the databases available on the web.

The review was conducted from a research in certain
databases. The searched databases were the following:

Scopus

Science Direct

Technology Research Database
IEEE Xplore

ACM

5.3 Inclusion and Exclusion Criteria

Inclusion Exclusion
. Documents not reportin
Documents  available . p g
on the web the use of serious games
’ for health treatment.
Studies showing

serious games with
three-dimensional
environments used for
preventive purposes in
child health.

Documents  describing
the use of serious games,
without analyzing the
effectiveness after use.

Studies providing data | Documents  describing

about the acquisition of
knowledge or skills of
the target audience, in
their results.

the use of serious games,
even though not aimed at
children, with proven
effectiveness.

Documents containing
words of the search
string in its title or
abstract.

Serious games aimed at
areas other than health
education (prevention).

Documents written in
English or Portuguese.

Documents not covered
in the inclusion criteria.
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Documents available to
the University - as a
rule (must be acquired
by USP or CAPES).

Documents  published
between 2005 and
2013.

Table 1 . Inclusion and exclusion criteria

5.4 Study Selection Process

P
The references of the
documents returned
| inthe search are listed
in a table
in Microsoft Word

Exclusion of duplicate
documents returned
inthe search in databases

Search in the selected i R
exclusion criteria,

by reading the summary
nd the title of the documents

sources by using the
defined search string

Selection of documents M
- by verifying inclusion and
al

Registration of included
and excluded documents
on the Form for
Selection of Studies

Graphic 1. Study selection process

5.5 Quality Assessment of the Studies

The document was considered relevant when it met all
the inclusion criteria, and not relevant when it met one
of the exclusion criteria. This evaluation was made by
reading the summary and , afterwards, the full text of
the document.

5.6 Strategy for Extraction Information

After the process of selection, the following
information was extracted from the selected study:

Source (number of returned documents and
duplicate documents)

Author (s)

Year of publication

Title of document

Relevance of the search result

Thus, we obtained:

® Intervention: methods and evaluation
techniques.

® Control: Articles obtained from the searched
databases.

® Population: Articles that showed applications
using serious games for prevention in child

health through three-dimensional
environments.
® Results: Proven effective learning for

evaluating the use of these applications for
health training.

® Application: researchers developing projects
in the area of prevention in child health using
serious games with  three-dimensional
environments.
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5.7 Terms, Synonyms and Sources to Search

Initial keywords:

Health Serious Games
Virtual Games Children
Prevention Health Prevention

The keywords were combined with the ‘OR’ and
‘AND’ conditionals. After refining the search strings,
the main strings were obtained, which have proven
most successful in the searches:

Serious Games AND Children AND Prevention
Virtual Games AND Children AND Health Prevention
5.8 Preliminary Studies
In the initial study, realized in the Google Scholar base,

with the string Serious games* Children*Prevention*,
the following data were obtained:

Results obtained: 16,200, of which:

Bieetthe theme: 100
W Selected: 8
Relevant to the study: 3

Graphic 2. Results obtained in the preliminary studies
5.9 Secondary Studies

After investigating the defined databases, the following
data, showing a huge difference between the obtained
and the selected documents, were obtained:

IEEE Explore

= Mumber of returned
Proquest Technology... documents

ACM Digital Library  §*

w MNumber of documents
that meet the inclusion
criteria.

Science Direct

Scopus g

Graphic 3. Results obtained in the secondary studies

6. Results

With the tabulation and analysis of the selected
documents, we obtained the following results:
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W Selected documents: 14

B Documerts with relevant results
tothe study: 9
Documents that have contributed
for acouiring knowledge: 7

W Documents that have contributed
for developing abilities: 9

Results

Graphic 4. Results obtained after analyzing the selected
documents

7. Related Works and Discussion

Up to this point, we found out the lack of publications
concerning the effectiveness of serious games with
three-dimensional environments for the sake of
prevention in child health. However, it is worth taking
note of some considerations.

Much of the material deals with games for the
prevention of obesity and diabetes (among other things
focused on nutrition), with a significant proportion of
the publications also focusing on physical exercise as a
way of prevention (games known as exergames). Many
report the use of the Wii platform and online games
with different content available in every step of the
evaluation process as a way of motivating the use of
the software and a method of differentiation of the
application. Some games also employ more specific
equipment, such as haptic gloves, like the report of
MACIAS et. al [2012] in Glooveth: Healthy Living
with an Innovative Gameplay.

After analyzing the collected materials, we
can ask the following question: is there no research in
other areas of health concerning the use of serious
games for childhood prevention, or is there little to
none dissemination of its results? This question can be
a motivating factor for new research projects and
innovation in this promising area, as proved by several
effective and successful results.

Another point to be considered is the analysis
of the results after the application of such materials and
the way they give their evaluation. Questionnaires
were applied on all studies as evidence of
effectiveness. However, we must be wary at this point
when it comes to children. Depending on the age and
the maturity, the answers can be subjective or not fully
consistent with reality. We can still make an
addendum: could there be safer methods of analyzing
the results, especially for these types of studies
involving children?

We also noticed that there are lots of papers
which mainly report the development of applications,
without exploring the results obtained, and thus not
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proving whether they met or not their expected
instructional.

The narrative of these games is another
compelling factor, which should be outlined. Left in
the background in many cases, it represents a crucial
element for children to identify with the story of the
game, since it makes them feel more immersed.
According to Lu et al. [2012], the narrative encourages
the public to identify with the characters and the story,
which is a key factor in childhood, when dispersion
and loss of interest are prone to happen easily.

As to the employment of three-dimensional
virtual ~ environments, this systematic review
demonstrated its widespread use for the development
of serious games. All selected publications have
mentioned their use and benefits, since, nowadays,
children witness a prevalence of such environments in
almost all forms of entertainment available, from
mobile applications to computer games and consoles.
Anyway, there are positive factors that come with the
use of three-dimensional virtual environments, such as:
an increased sense of immersion, identification,
presence and realism, as well as other factors that
contribute positively to the assimilation of concepts
covered by the games.

8. Conclusion and Future Challenges

It is worth noting some hindrances encountered along
this research, such as the huge number of publications
which mainly report the development of applications
without exploring the results obtained; the duplication
of articles in different databases, approaching the same
subject in different ways; the use of games for
educational purposes in areas other than the ones
researched, and the difficulty of acquiring specific
materials through the University, due to restricted time.

Nevertheless, we succeeded in the research
regarding the validation of the question initially
proposed. We can complete the analysis of the results
with more questions: Serious games have proven
efficiency. Therefore, why is there so much resistance
to its use? Why should we only invest in large-scale
entertainment, if we can also simulate activities and
situations involving children, in a safe and real way?
And finally, why not expand the range of health-related
issues to other areas, such as dentistry and psychiatry?

Throughout this study, we observed that there
is still too much to be explored - despite all the
progress that has been done in this area -, by opening
up endless possibilities for innovation for the sake of
the society. It is up to researchers and developers
exploring the most diverse areas, as well as the
development of applications that enhance the quality of
human life from the early childhood.
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