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Abstract - The objective is to train teachers of hearing impair-
mend students to implement LIBRAS educational software in
Portuguese in their classrooms. Using avatar-technology and
sign language, LIBRAS is an innovative and exciting software
for digital games that helps students learn newer and better
means of communication.

Keywords - hearing impaired child; avatar-technology; sign
languages; educational games, Impaired Students Inclusion,
Student Development.

I. INTRODUCTION

The Deaf demonstrates that the deaf culture is
composed of; language, cultural history, pedagogy of the
deaf, arts, didactics and literature. Not only about cultural
theory, but also the facilitation of meetings and other
aspects, understood in the fields of post-colonial studies,
such as: auditing, listening, deaf gain, the stereotype of
disabled person, among others.

The culture of the deaf consists of language,
history, pedagogy, arts, education, literature, etc. Not
only theoretical aspects of the culture, but also, physical
post-colonial aspects are important including X, y, z are
noted.

The innovations in the technology area cannot
be absent to any of the professionals in the IT or other
areas that use them, as well as that of education, where it
is essential to use this medium to help their teachers to
develop their classes. However, something has gone un-
noticed: the egalitarian way of presenting itself to soci-
ety. With this, there is a need to give the same accessible
opportunity to everyone's knowledge, this being the case
of people with hearing impairment. [1]

Deaf culture is a universe that fascinates many
people who have the privilege of living with these indi-
viduals. This is a different path from many that we have
known throughout our lives, marked by the controversial
side that deaf learning of the Portuguese Oral Language
(OPL) evokes, which thrills teachers in a rewarding way
when deaf children attended begin to express their first
gestures or to write your first words in Portuguese. It is
important to clarify that learning to (LPO) does not pre-
vent learning the Brazilian Sign Language (LIBRAS) and
vice versa.

From the moment we have this understanding
that they are two different languages and that they can be
part of the reality of many deaf people, learning as early
as possible, becomes real and can happen. We are aware
of cases that, for some reason, oral language may not be
developed or develop beyond expectations. For this rea-
son, the deaf child must be stimulated early to discover
that having access to the sound world, within its physio-
logical possibilities, can give him pleasure, and for this it
is necessary to constantly use his electronic device (hear-
ing aid), and must remove it. just to shower or sleep.

Wearing a hearing aid does not mean that the
child is deaf. The individual is classified based on the
results of an audiometry exam that are inserted and illus-

trated in a type of graph called Audiogram. With this, it is
possible to provide the reading of the child's hearing lev-
el and type of hearing loss, showing the minimum audi-
ble level (auditory threshold) that the person listens to
and at what frequency (low, medium and high).

In the illustrated Audiogram, it can be seen that
on the left are the low frequencies (thickest; 250Hz,
500Hz), in the middle are the medium frequencies
(1000Hz, 2000Hz, 3000HZ) and on the right side the high
frequencies (thin; 4000Hz, 6000Hz and 8000Hz). For
each type of sound, there is a minimum level of hearing,
which is measured in Decibel (dB). (Figure 1)
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Figure 1. The gray band in the graph is called a speech ba-
nana. In this range we find the speech sounds distributed by
frequency and intensity in the Portuguese language. It is in
this range that the human voice is heard. We can find mild,
moderate, severe or profound hearing loss. However, it is
important to know that not only the degree of loss interferes
with speech understanding, but also the configuration of the
audiometric curve. It is very common for deaf people to
have normal hearing or mild loss at low frequencies and
greater loss at high frequencies. Cases like this make the
patient feel that he listens, but does not understand. That is
why it is always important to perform an audiometry with a
speech therapist so that you can clarify how your hearing is
doing.

With this theoretical basis, the teacher motivates deaf stu-
dents to achieve their goals in social life, showing the im-
portance of culture and sign language, so the use of games

should be valued in the process of learning the same “With
education, we can have an exchange of knowledge and de-
velop competence with the best skills that can provide good
opportunities for a better future in the job market [4], mini-
mizing exclusion where, once the individual will choose the
pace that will be taught, the content to be presented or for
any reason cannot be present in different courses, they may
have fulfilled their expectations, desires and desires, even
for those who have little knowledge of information and



communication technologies”. In this sense, it is expected
that the teacher, who acts with specialized services within
his competencies, will explore digital materials and also
resources existing in classrooms to develop classes that are
tailored to this audience with these different needs, making
it possible to transmit knowledge from the classroom. as
clearly as possible [2]. Alnafjan et al. [3], shows that educa-
tion is making use of new information and communication
technologies, which has enabled accessibility to education
throughout life for anyone who wants to have an active par-
ticipation as a citizen in a society, providing a better quality
education.

With education, we can exchange knowledge and
develop skills with the best skills that can provide good op-
portunities for a better future in the labor market [4], mini-
mizing exclusion where, once the individual will choose the
pace that will be taught, the content to be presented or for
any reason may not be present in different courses, they may
have met your expectations, desires and desires, even for
those who have little knowledge of information and com-
munication technologies. The number of students with hea-
ring impairment in elementary school is still minimal, but
we have already heard a lot that hearing impairment does
not have any problem or intellectual impairment, however
the question would not be this, but rather, how this student
can understand what is presented and then put into practice.
The importance of this research is to emphasize a situation
where it is not only to reflect, but also to concern society on
this subject, and especially to show the struggle of these
people, who want to have an active participation in the mar-
ket, in building a better and more just society, only they
want what is right, and they don't want to be led to accept
impositions from those who think it will be better for them
or not. They want to be heard, to show that their needs really
must be met.

II. MOTIVATION

Everyone has rights, with or without special
needs, to access to education, health, work, leisure and
other resources that are necessary for full development
and coexistence in society as a human being. Over the
years, the need to improve the education of the deaf has
been observed.

During these past 15-20 years, numerous aca-
demic as well as popular digital gaming stories have been
published. Currently, the Internet is probably the most
important area for these representations of the past, in
many cases the public mixes collectives, individuals and
particular elements of game stories and comprising at
least three different patterns; namely, history, heritage,
and retrospective speeches. The game is a complex and
fun activity, wider than a physiological phenomenon or a
psychological reflex, it is a specific and voluntary form
of activity that has a social function [4]. The term game,
in the broadest sense, can have several applications: play,
challenge, learning, etc. [1].

Figure 2: Representation of teaching through digital ga-
mes.

Educational digital games are a tool that, when well
planned and structured, promote learning and skills to the
student. The game improves the development of creativity,
critical sense, participation, “healthy” competition, observa-
tion, concentration and various forms of language use and
satisfaction in learning. Medeiros et al. [5] states that “ga-
mes are a powerful resource for stimulating the integral de-
velopment of the student. They develop attention, discipline,
self-control, respect for the rules and perceptual and motor
skills related to each type of game offered ”. There are some
factors to note, such as the advantages and disadvantages.

° Advantages: Motivation for the student to develop
decision-making, evaluate the decision made, soci-
alization among students, teamwork, allows the
conciliation between two subjects, improvement of
the student's imagination, good assimilation of the
content, etc.

° Disadvantages: lack of physical structure of the
environment (micro and internet), ignorance and
unpreparedness of the teacher, prejudice between
students or teachers, price of games, ignorance of
the pedagogical aspect of games.

With the popularity of computer games and videoga-
mes in the general population rising more and more, he has
a greater interest in their uses and effects in academia, parti-
cularly in social psychology, education and the media. Be-
cause, a multitude of cognitive, emotional and behavioral
processes are involved in playing, games can be useful when
examining the concepts of psychology. Games, being highly
complex and dynamic media, introduce new challenges to
the methods of researching the effects of media and make
great demands on the capabilities of scholars.

The experimental evidence associated with digital ga-
mes in the field of education shows that they are becoming
famous among educators at different levels of education,
such as: primary education (EP), high school (EM) and
higher education (ES). The synthesis of studies carried out
between 2000 and 2014 showed that 37 games were used to
teach in the field of Health, 30 games in Social Matters, 29
games in the magazine “Science”, 16 games in Mathema-
tics, 15 games in Languages, 8 games in Computing and 3
in Engineering. This demonstrates the use of digital games
in a variety of different subjects and the increased level of
interest in the area of digital games indicating that there is a
requirement for future research directions to move the field
forward.

Social play is an important component of the digital
gaming experience, although there is an understanding of
how the social context influences the gaming experience, we
still know the least about how the gaming experience influ-
ences the social experience. Specifically, it is not yet known
whether winning or losing affects a player's sense of social
presence with his fellow players. Here we are presented with



the results of two studies aimed at exploring this interaction.
The first study is based on a laboratory that analyzed
whether the social presence varied in teams placed playing
team-based games, depending on whether they won or lost,
whereas the second study is a user search experience, which
measures how variables in the context of gameplay affected
social presence through a number of team-based online ga-
mes. The results of both studies show that when teams lose,
the negative impact on social presence is greater within te-
ams than between competing teams. This has implications
for studies as in this area must be analyzed and also, through
an analysis of individual games, suggests that the mecha-
nisms in the games can lead to reduced social presence [2].

People have different skills to manage abstractions, in
the case that those who understand abstractions easily are
able to understand concepts, principles and theories almost
effortlessly, people who learn by example, prefer to unders-
tand abstractions by solving concrete problems that allow
them to exercise abstract principles. Knowing a person's
skills to manage abstractions is important because it has
been shown to be correlated with career preferences and
skills, management styles, learning styles, and various beha-
vioral trends as explained by [6].

I1II. RELATED WORKS.

Recent research related to the applicability of lear-
ning based on digital games has advanced a lot. However,
different methods used to assess their effectiveness have yet
to be consolidated, which leads researchers to doubt the cre-
dibility of certain methods. This motivated researchers to
look for efficient ways to validate the real efficiency of the
method, thus generating procedures, techniques, tools and
strategies aimed at this end [3].

Digital games have become an important tool to
improve health behaviors and provide great assistance in
providing care to education. Despite several different defini-
tions, the main items that make up a game include objecti-
ves, rules, tasks, interactions and challenges. In addition to
that, games, unlike work, are designed to be 'fun', so when
aligning the objectives to education we have a great tool,
able to hold attention and generate pleasure when learning,
offering highly engaging content at the level of information
capture increases proportionally. There are some divisions
between digital games such as gamification (the use of game
design components outside of game contexts) and ‘serious
games’, usually defined as (video game games). Each offers
opportunities for sophisticated engagement of participants in
technology-based behavioral interventions, gamification and
video game interventions (referred to as digital games) have
proven effective in affecting behaviors related to health
promotion and disease management, including areas such as
depression, asthma, diabetes, cancer, nutrition and sexual
health [7].

A. Application of games for the elderly.

It must be considered that digital games have to be
tested in non-laboratory conditions, by users with different
cultural backgrounds and ages in order to understand and
evaluate how playable, meaningful and attractive the experi-
ence of playing is. In this case, digital games were applied
to help elderly people, where many of them had no interest

in playing, as they said it was silly to use this resource. After
some time after having contact with him they started playing
it frequently and without realizing they reached periods of
2h playing, one of those games showed who knew more
neighborhoods and so they could show in a very broad way
the help that the tool it was possible to learn from them, and
how it provoked the feeling of these people with positive
results [8].

B. Anxiety and depression..
Technology based on interventions in health (or e-he-

alth), were developed to overcome some deficiencies of
face-to-face therapy, because it has the potential to reach a
wide number of individuals, reducing long waiting lists, and
making treatment stay available at any time of people's day.
Psychological internet-based therapy (particularly online
therapy based on cognitive-behavioral principles) has esta-
blished a solid empirical basis for clinical and patient accep-
tability. In countries like Australia, Sweden and the Nether-
lands, they offer good examples of how digital interventions
offer alternative ways of accessing care and show how to
successfully implement these interventions alongside tradi-
tional mental health systems, in this way several people with
depression and crisis problems of anxiety had an improve-
ment in their clinical condition, thanks to the use of digital
games [9].

C. Cancer Treatment
Digital games are a very powerful interaction tool that

supports the optimal operation of the attendance manage-
ment program in all dimensions. In fact, the digital game is
the practical application of technology in providing care and
cost-benefit to different knowledge entities. Games are now
a dominant form of media even larger than the film industry
and are appreciated in terms of gender, age and cultural li-
mits. Health games provide a means of attracting attention
and promoting changes in health and related behaviors. He-
alth electronic games have been on the market for more than
32 years, starting with the launch of the Atari Joy Board in
1982, a precursor to Wii Fit. Today, more than 300 games of
this type have been developed for consumers, patients and
professionals. These games have different types depending
on the purpose they were designed for. Health games are
among the most proposed, on purpose, to transfer informati-
on, health and care teachings, practices, transfer values, ide-
as and mental teachings in the ideal method to ultimately
improve behavioral, physical, cognitive and emotional func-
tions analysis, are designed to manage the disease [10].

Figure 3: Representation of a child diagnosed with cancer
being taught through digital games during treatment.

The game mechanics are mainly adapted to involve
and motivate patients, transforming them into players, high-
lighting the skills acquired through scores, and thus, making



the therapeutic process more fun than usual. Other social
dynamics borrowed by games can facilitate the development
of networks between patients, creating social connections
and virtual communities, which could be powerful clinical
resources for elderly patients. Since these games have to
face a preliminary challenge, which is their acceptance by a
population that is not used to this environment, and thus
perform exercises through these games to optimize their
health opportunities [11].

D. Education of the deaf using games in other countri-
es.

Of 360 million people with hearing impairments, 32
million are children, representing 5.3% of the global popula-
tion. 720,000 people are classified as deaf, with total hearing
loss or with a part according to statistics from the Saudi
Arabian Ministry of Economy and Planning. Although these
hearing impaired people form a significant proportion of the
largest population in the Arab world, these people face seve-
ral challenges that limit their ability to participate in paid
daily communication. Some of the affected areas include
education, employment, social life, health care and enter-
tainment. One of the biggest educational challenges for the-
se people is the lack of educational materials that are in line
with their needs [3].

In India, a survey was developed, where [12] realized
that something was missing to improve the education of
children with hearing impairment. It could be poverty, while
it could be illiteracy among people with disabilities who are
deaf and dumb. Thus, the author proposed the creation of an
Android application to be able to help these children to be
able to have a social life, to be able to go anywhere and
communicate easily with other people, the application re-
cognizes people's voice even when they are offline , in this
way the Google application, recognizes the person's voice
and converts it into text, and in this way the application
transcribes the text into signs for children to be able to un-
derstand what was informed.

E. Education of the deaf'in Brazil

In Brazil there are about 9.7 million people who are
deaf or hard of hearing. Also, about 30% of the Brazilian
deaf community is illiterate in Brazilian Portuguese due to
difficulties in offering deaf children an inclusive environ-
ment based on bilingual education. Currently, current tea-
ching practice depends heavily on verbal language and writ-
ten material, making the inclusion of deaf people a difficult
task. The author to combat this problem and improve the
accessibility of deaf students to written material, in order to
help them master Brazilian Portuguese as a second langua-
ge. We describe an ongoing project that aims to develop a
Brazilian Portuguese to Libras machine translation system
that presents the translated content through an animated vir-
tual human, or avatar. The document describes the methodo-
logy adopted to compile a corpus of source language with
the needs of deaf students in a central focus. It also descri-
bes the construction of a parallel Brazilian Portuguese / Bra-
zilian Sign Language (Libras) corpus based on motion cap-
ture technology. The planned translation architecture inclu-
des the definition of an intermediate language to conduct the
avatar. The results of a preliminary assessment of the intelli-

gibility signals highlight the application potential [13]. As
an example of games, we can mention the game MemoSign
is an educational computer game designed to boost vocabu-
lary acquisition for deaf children in both signed and spoken
written languages [14]. Using a 3D avatar signature, Memo-
Sign the game could offer additional support for learning
sign language notations, in the well-known SignWriting
system (SW), and this, making its content in the visual-ges-
tural modality. The game interface includes eight pairs of
colored cards. The deaf player must only turn over pairs of
identical cards, which have the same meaning, with as few
rehearsals as possible. Blue cards hold SW notations, while
green cards hold your description in the written language.
When the player turns over a card that maintains a SW nota-
tion, the virtual signer begins to interpret its notation content
in visual-gestural modality. The game ends when all the
cards have been matched. Within these different types of
assistive technologies, the use of animated 3D avatars has
been identified as a successful practice that can support the
teaching of literacy to students who are deaf or hard of hea-
ring [14]. These digital agents have the potential to act as a
powerful means of communication for students to display
knowledge in their first language and make teaching materi-
als completely accessible to them. In addition, when appea-
ring on the screen as embedded entities, whether human
beings, or anthropomorphized characters and animals, these
agents can effectively increase students' attention and moti-
vate them to maintain interaction with the content presented.
Currently, software for creating signature avatars has been
developed and applied, in an increasing number of countri-
es, to generate three-dimensional [14].

Figure 4: Board game with accessibility in Libras and Brail-
le

IV. METHODOLOGY.

It refers to an extensive bibliographic review that had
the following guiding question: How is the acquisition and
language development of the individual with hearing loss?
After clearly defining the objectives, the following steps
were taken: identification of the theme, definition of des-
criptors, search in the literature, categorization of studies,
evaluation of studies included in the review, interpretation of
results and synthesis of knowledge evidenced in the analy-
zed articles, as proposed in the literature .

Searches were carried out in the CAPES database for
access to indexed journals on the subject of interest pu-
blished in the period from 2016 to 2018, with the search
being carried out in the period from April to May 2018.
Descriptors in health science and digital games were used
searched with the keywords: “hearing”, “children's langua-
ge”, concept of digital games, digital games to help children,
hearing loss 7, libras language ”,* phonology “and* voca-
bulary ”in Portuguese, English, Spanish and Pounds.



The following inclusion criteria were established: stu-
dies carried out with hearing impaired children and adoles-
cents or with a focus on the language development of this
population; articles published in English, Spanish or Portu-
guese; and complete original articles. The initial search indi-
cated 374 articles of which 182 articles were selected for
analysis based on the application of the inclusion criteria
and, after reading the title and abstract, 33 articles remained.
These were read in full and in the first stage (application of
the first evidence matrix) 23 articles were selected.

V - RESULTS AND DISCUSSIONS.

The process of analyzing the articles revealed that
language development is directly related to the advancement
of auditory skills. Hearing loss causes damage to language
development and the greater the degree of hearing impair-
ment, the greater the difficulty of speech assimilation and
discrimination, as well as the greater the language deficits.
The scientific productions analyzed also revealed a wide
variety of tests used for language assessment. However, it
appears that there are still no protocols with specific norma-
lity standards for people with hearing loss, with the intention
of analyzing the language development of the child with his
hearing condition. Regarding the methodological analysis, it
was observed that most of the articles analyzed exposed
fundamental information, mainly in the items: title, sum-
mary and introduction.

VI - FUTURE WORKS

After reading several articles, we can highlight how
important and current the theme of inclusion of children is
through digital games, using Nética, we could observe some
children with hearing problems and from their performance
in the game we would create a Bayesian network with the
information collected. Of course, this information varies
from person to person, as each child will have a certain level
of difficulty in the game, whether in understanding or mobi-
lity. After the Bayesian network was created and applied in
Nética, we could take as a result how effective that child
was in the game and after a deeper analysis of its result,
highlight what he could improve to improve his performan-
ce in it.

A. Application example
B.
Figura 5: Animal characteristics

Animal
Monkey  20.0 jm
Penguin  20.0
Platypus 200 jum

Robin 20.0 j— ]
— Tutle 20,0 jumm HesShiell
Ei True  20.0 pm:
Air 100m + False 80.0
Land 50.0 p—— Class
Water  40.0 jumm Bird 20.0
Mammal  40.0
Reptile 20.0 pm BearsYoungAs
WarmBlooded Live 20.0: i
True  60.0 [mm— Eggs 800 .
False 200 BodyCovering
Fur 40.0

Feathers  40.0
Scales 20.0 pm

Copyright 1998 Norsys Software Corp.

Above we can see a Bayesian network using Netica
to describe through statistical probabilities what type of

animal it is, we can observe several characteristics that were
raised to let the system provide us with the statistical result,
being: What animal, what type of class it belongs, its habi-
tat.

Figura 6: Animal characteristic

Animal
Monkey 0
Penguin 0
Platypus 0
Robin 0 [~
— | Turtle 100 m— HasShell
Envir True 100
Air 0 + False 0
Land 50.0 p—m— Class
Water  50.0 jm— Bird 0
Mammal 0
Reptile 100 BearsYoungAs
WarmBlooded Live 0 T T
True 0 | Eggs 100
False 100 BodyCovering
Fur 0
Feathers 0
Scales 100 WSS yicht 1998 Norsys Software Corp

Now, we can notice the network again, only this
time selecting a characteristic. It is possible to observe that
Nética managed to return the concrete data according to the
characteristic you select, to build such an application, we
have to have an expert on the subject, responsible for
weighing the data between the variables in the correct way,
in order to perform tests and arrive there is a concrete
answer.
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