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Resumo: Este ar  go apresenta o game in  tulado “ENSINO TEKA” como estratégia para expansão do repertório de linguagem 
das crianças com Transtorno do Espectro Au  sta (TEA) no contexto formal e não formal de aprendizagem, associadas as 
funções execu  vas relacionadas à percepção de es  mulos visuais e audi  vos. A metodologia adotada foi a Applied Behavior 
Analysis (ABA) baseada cien  fi camente nos princípios fundamentais da promoção de a  tudes desejadas por meio de 
reforços posi  vos, seguindo as especifi cações do Guia de Acessibilidade de Interfaces para Au  smo (GAIA). Sua aplicação 
foi realizada pelos os professores do Atendimento Educacional Especializado (AEE) da Unidade Integrada Monteiro Lobato, 
localizada no município de Paço do Lumiar - MA, tendo como público-alvo as crianças do primeiro ciclo de alfabe  zação, 
demonstrando a efi cácia do aplica  vo para o enriquecimento do vocabulário das crianças com TEA e a necessidade da 
intervenção pedagógica como forma de atendar suas especifi cidades, corroborando com Meyer et al. (2006) os quais 
afi rmam a importância da individualização dos programas de intervenção, levando em conta as habilidades e limitações 
específi cas de cada indivíduo com o referido transtorno. A pesquisa explicitou que o grau do transtorno das crianças com TEA 
infl uencia na profi ciência das habilidades exigidas pelo aplica  vo, entretanto, com o acompanhamento adequado é possível 
melhorar a capacidade de reconhecimento e associação de imagens e sons, tais evidências demonstram a necessidade 
de pesquisas futuros contendo maiores variedades de blocos de palavras e recompensas de es  mulos visuais e sonoros 
obje  vando a melhoria da usabilidade do game.  

Palavras-chave: Au  smo. Es  mulos visuais. Es  mulos sonoros. TEA. Transtorno. 

Abstract: This ar  cle presents the game en  tled “TEKA TEACHING” as a strategy for expanding the language repertoire 
of children with Au  s  c Spectrum Disorder (ASD) in the formal and non-formal learning context, associated with execu  ve 
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func  ons related to the percep  on of visual and auditory s  muli. The methodology adopted was the Applied Behavior 
Analysis (ABA) scien  fi cally based on the fundamental principles of promo  ng desired a   tudes through posi  ve 
reinforcement, following the specifi ca  ons of the Interface Accessibility Guide for Au  sm (GAIA). Its applica  on was 
carried out by the teachers of the Specialized Educa  onal Service (AEE) of the Monteiro Lobato Integrated Unit, located in 
the municipality of Paço do Lumiar - MA, having as target audience the children of the fi rst literacy cycle, demonstra  ng 
the eff ec  veness of the applica  on for the vocabulary enrichment of children with ASD and the need for pedagogical 
interven  on as a way to meet their specifi ci  es, corrobora  ng Meyer et al. (2006) who affi  rm the importance of 
individualizing interven  on programs, taking into account the specifi c abili  es and limita  ons of each individual with the 
referred disorder. The research explained that the degree of the disorder of children with ASD infl uences the profi ciency 
of the skills required by the applica  on, however, with proper monitoring it is possible to improve the ability to recognize 
and associate images and sounds, such evidence demonstrates the need for future research containing greater varie  es 
of word blocks and rewards of visual and sound s  muli aiming at improving the usability of the game.

Keywords: Au  sm. Disorder. Sound s  muli. TEA. Visual s  muli.    

Resumen:  Este ar  culo presenta el juego  tulado “TEKA TEACHING” como estrategia para ampliar el repertorio lingüís  co 
de niños con Trastorno del Espectro Au  sta (TEA) en el contexto de aprendizaje formal y no formal, asociado a funciones 
ejecu  vas relacionadas con la percepción de es  mulos visuales y audi  vos. . La metodología adoptada fue el Análisis 
de Comportamiento Aplicado (ABA) basado cien  fi camente en los principios fundamentales de promover las ac  tudes 
deseadas a través del refuerzo posi  vo, siguiendo las especifi caciones de la Guía de Accesibilidad de Interfaz para el 
Au  smo (GAIA). Su aplicación fue realizada por los docentes de la Asistencia Educa  va Especializada (AEE) de la Unidad 
Integrada Monteiro Lobato, ubicada en el municipio de Paço do Lumiar - MA, teniendo como público obje  vo a los niños 
del primer ciclo de alfabe  zación, demostrando la efec  vidad de la la aplicación para el enriquecimiento de vocabulario 
de niños con TEA y la necesidad de intervención pedagógica como forma de atender sus especifi cidades, corroborando 
Meyer et al. (2006) quienes afi rman la importancia de individualizar los programas de intervención, teniendo en cuenta 
las capacidades y limitaciones específi cas de cada individuo con el referido trastorno. La inves  gación explicó que 
el grado del trastorno de los niños con TEA infl uye en el dominio de las habilidades requeridas por la aplicación, sin 
embargo, con un seguimiento adecuado es posible mejorar la capacidad de reconocer y asociar imágenes y sonidos, tal 
evidencia demuestra la necesidad de inves  gaciones futuras que contengan mayores variedades de bloques de palabras 
y recompensas de es  mulos visuales y sonoros con el obje  vo de mejorar la usabilidad del juego.

Palabras clave: Au  smo. Es  mulos sonorous. Es  mulos visuals. TEA. Trastorno.
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1 INTRODUÇÃO 

Au  s  c Spectrum Disorder (ASD) encom-
passes a series of complex brain development 
disorders, which manifest before, during or 
shortly a  er birth. And it is characterized by 
diffi  culty in social communica  on, associated 
with repe   ve behaviors and restricted inte-
rests (BRENTANI et al., 2013).

The APA (American Psychiatric Associa-
 on) lists in its diagnos  c and sta  s  cal ma-

nual a series of criteria, characteris  cs, speci-
fi ers, intensi  es and levels of severity for the 
iden  fi ca  on of the au  s  c spectrum and 
defi nes the disorder as a group of diseases 
characterized by defi ciencies in the recipro-
cal interac  on social, communica  on, repe-
  ve and stereotyped pa  erns of behavior, 

interests and ac  vi  es. Its manifesta  on fre-
quency for every 10,000 people is around 2 
to 5 individuals within the world popula  on 
(APA., 2014).

Figure 1 - ASD prevalence graph in countries around the world

The Figure 1 presents a graph of the preva-
lence of ASD in diff erent countries around the 
world. It is important to note that the data may 
be aff ected by each country’s ability to iden  fy 
people with ASD, which may lead to diff erenc-
es in reported frequency. However, the fi gure 
provides an overview of the global distribu  on 
of ASD and may be helpful in understanding 
the recurrence of the disorder worldwide.

In the Brazilian popula  on, the disorder 
aff ects about 1% of the Brazilian popula  on, 
that is, for every 10,000 births, this syndrome 
aff ects 20 people, manifes  ng itself four  mes 
more in males than in females in the fi rst years 
of life (ANDRADE; BRITO, 2022).

Although all people with ASD share these 
diffi  cul  es, they present themselves in diff er-
ent intensi  es, as these characteris  cs can be 
clear a  er birth, facilita  ng iden  fi ca  on by 
the family nucleus; or they may be more subtle 
and become more no  ceable during develop-
ment. Thus, understanding these specifi ci  es 
becomes relevant for any planning and ad-
equate interven  on for these subjects (AN-
DRADE; BRITO, 2022).

According to the Diagnos  c and Sta  s  cal 
Manual of Mental Disorders, 5th edi  on, per-
sistent defi cits in social communica  on and 
in restricted and repe   ve pa  erns of behav-
ior, interests or ac  vi  es characteris  c of ASD 
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cause signifi cant impairments in visual pro-
cessing and important social func  oning for 
the acquisi  on of increasingly complex skills 
such as the process of reading and wri  ng.

The inclusion of children with ASD in early 
childhood educa  on is not merely due to ac-
cess to school and inser  on in the classroom, 
people aff ected by ASD have a unique percep-
 on in the learning process, in the way of ex-

pressing themselves and especially in the way 
of assimila  ng informa  on. Considering Vy-
gotsky’s historical-cultural approach, language 
and child development are linked, because, 
from the moment the child develops physi-
cally, he also improves his language and, con-
sequently, his thinking.

Since the beginning of the 21st century, 
educa  on systems around the world have 
been challenged by this growing demand for 
an Inclusive Educa  on model, during the 1990 
World Conference on Educa  on for All, orga-
nized by UNESCO, the declara  on that would 
guide the global objec  ve in the eff orts for an 
educa  on system more accessible to the en-
 re popula  on in its various levels of ap  tude 

in learning (TODOS, 1990).
The guidelines for the forma  on of these 

inclusive educa  onal systems were elaborated 
years later at the World Conference on Special 
Educa  on (EE), held in Spain in 1994, through 
the Declara  on of Salamanca, which received 
the name of its city of crea  on, establishing a 
set of parameters and reforms on the educa-
 on model prac  ced at the  me, in addi  on to 

reframing the concept of “special educa  onal 
needs” which began to encompass not only 
children with disabili  es, but also those who 
would be experiencing any type of diffi  culty in 
learning , whether temporary or permanent, 
for psychological, socioeconomic reasons or 
even those that for some reason are outside 
the educa  onal system (BREITENBACH; HON-
NEF; COSTAS , 2016).

In the last decade in Brazil, EE has become 
a point of convergence for the Ministry of Edu-
ca  on marked by the crea  on of the Special 
Educa  on Secretariat (Law No. 8069/90), how-
ever it is observed that EE in Brazil is s  ll very 
restric  ve and li  le targeted, because despite 

being present in all regions of Brazil, it is only 
publicly available in Undergraduate and Post-
graduate courses in a few public Higher Edu-
ca  on Ins  tutes (HEIs) (BRANCO; ALMEIDA, 
2019).

Among the eff orts to achieve an inclusive 
educa  on project, the use of pedagogical 
methodologies that make the learning ac  v-
ity more a  rac  ve and playful for special stu-
dents stands out, carrying out ac  vi  es o  en 
based on the Applied Behavior Analysis (ABA) 
method, which seeks to reward the reproduc-
 on of the desired behaviors, increasing the 

probability of their recurrence, this technique 
is easily schema  zed in the format of a prac  -
cal game or play (BANDIM, 2011).

Among the various tools to help these 
pedagogical methodologies is Gamifi ca  on, 
a Brazilianized transla  on of Gamifi ca  on, a 
term created by researcher and programmer 
Nick Pelling in 2002, which refers to the use 
of game design elements in cases where their 
applica  on is not a game, a method applied 
in the most diverse areas, from marke  ng to 
educa  on, the emergence of this method ac-
companied the growth of the games industry 
in recent years.

“Gamifi ca  on consists of using game ele-
ments, strategies and thoughts outside the 
context of a game, an example is the growing 
interest in its use in training, qualifi ca  on and 
corporate training processes” (REZENDE; MES-
QUITA, 2017).

Gamifi ca  on in Educa  on is nothing new 
and is already adopted in the EE context with 
tangible results, according to Minuzzi, gami-
fi ca  on is one of the ways to reach students 
today , when carrying out innova  ve prac  ces 
(MINUZI et al., 2018).

There are several studies, metrics and rec-
ommenda  on guides that intend to defi ne 
how the interac  ons of an applica  on fruit of 
gamifi ca  on should be as a user with ASD in 
order to respect the behavioral reac  ons of 
this group, among them is GAIA, a guide that 
was designed to help not only IT professionals, 
but therapists, educators to be  er understand 
how to develop visual interfaces that are more 
adequate to the needs of people with ASD, es-
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pecially children, focusing on WEB-based ap-
plica  ons (BRITTO; PIZZOLATO, 2018).

This research presents a case study that 
inves  gated the applica  on of gamifi ca  on 
techniques in kindergarten children with ASD 
through an applica  on, with the objec  ve of 
evalua  ng its eff ec  veness in expanding vo-
cabulary and improving other execu  ve func-
 ons related to the percep  on of visual and 

auditory s  muli.

2 METHODS

From the objec  ve of crea  on, implemen-
ta  on and technological transfer of a compu-
ta  onal tool, together with ins  tu  onal man-
agement processes, the research begins with: 
a) bibliographic survey; b) search for research 
related to the topic; c) defi ni  on of the pro-
gramming language to be used in the project; 
d) development of the protocol to be applied 
to the data studied; e) analysis and develop-
ment of the applica  on prototype that simu-
lates the process pa  erns; f) adequacy of the 
system and evalua  on of the results obtained, 
with the test of the coherence of the model.

The development of the game was based 
on the pla  orms: Unity, Visual Studio and 
Corel Draw 9. Unity is an IDE that makes it 
possible to directly create the game through 
crea  on and forma   ng tools in the structure 
of the applica  on under development. Also, it 
is responsible for suppor  ng layout manage-
ment and interpre  ng code in C# language, so 
that it can be used as an addi  onal resource in 
the crea  on of the same, being responsible for 
providing the development of applica  ons for 
mobile devices, making it possible to control 
build versions for diff erent opera  ng systems.

4 THEORETICAL FOUNDATIONS

Individuals with ASD have clinical specifi ci-
 es, in general they have a convergence with 

defi cits in execu  ve func  ons, correlated with 
changes in the prefrontal cortex, among the 
skills that can be aff ected are a  en  on, cogni-
 ve fl exibility, working memory and planning 

(DE FREITAS et al. , 2016), these skills associ-

ated with language must be developed in early 
childhood educa  on and are essen  al in the 
teaching-learning process as they accompany 
the individual throughout adult life.

Behaviors that nega  vely interfere with the 
schooling process may be related to diffi  cul-
 es in sensory processing. This rela  onship is 

discussed in the Theory of Sensory Integra  on 
developed by Ayres, which states that diffi  cul-
 es in sensory processing skills can compromise 

development and learning. Whether in the 
form of apathy or agita  on, children who have 
some degree of neurodevelopmental disorder 
may have inappropriate neural ac  va  on that 
may be condi  oned by sensory experience. 
This connec  on between the senses, the brain 
and behavior can directly aff ect a child’s cogni-
 ve abili  es. Therefore, it is important to iden-
 fy and treat diffi  cul  es in sensory processing, 

so that we can provide the student with all the 
support and care necessary to achieve maxi-
mum success in schooling (MATTOS, 2019).

An  social behavior is common in people 
with ASD and it is important for healthcare 
professionals to understand its causes and 
characteris  cs in order to provide appropriate 
interven  on. Understanding an  social behav-
ior can help iden  fy the specifi c needs of each 
individual and guide interven  ons to improve 
their quality of life. In addi  on, collabora  on 
with the family and the school is essen  al to 
obtain a more eff ec  ve interven  on (FER-
NANDES; AMATO, 2013).

According to Fernandes, the learning of 
children with ASD is a process that involves 
the family and the school, and should not 
be restricted to the school environment. 
The par  cipa  on of the family is essen-
 al, since it is in the family that the child 

spends most of his  me. The author points 
out that it is important for the family to 
be engaged and involved in the learning 
process, following the ac  vi  es developed 
by the school and always looking for new 
ways to s  mulate the child’s development 
at home (VARANDA; FERNANDES, 2011) .

With the diagnosis of Au  s  c Spectrum 
Disorder (ASD) increasingly present in schools, 
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it is important to bear in mind that mee  ng 
the specifi c needs of children aff ected by this 
condi  on is essen  al. It is necessary to develop 
skills and adapta  ons for conduc  ng restricted 
and stereotyped behaviors, as well as engaging 
children in tasks for the development of essen-
 al skills for an autonomous and independent 

life. Thus, there is the importance of advancing 
in treatments and strategies for the well-being 
of individuals with ASD (FRANÇA et al., 2022).

The importance of taking into account the 
individual needs and diffi  cul  es of each child 
with au  sm in the early interven  on process 
is highlighted by Cibelle Albuquerque de la 
Higuera Amato. For the author, it is crucial for 
the professional to carry out a comprehensive 
assessment of the child’s abili  es in diff erent 
areas of development, such as language, cog-
ni  on, social and motor skills, in order to iden-
 fy their needs and draw up an adequate in-

terven  on plan (FERNANDES; AMATO, 2013).
Mundy and Sigman point out that under-

standing the diff erences in the communica  on 
of people with ASD is essen  al so that health 
professionals can adapt their therapeu  c ap-
proaches and help in the development of ade-
quate communica  on skills. In this sense, they 
emphasize the importance of individualizing 
interven  on programs, taking into account the 
specifi c abili  es and limita  ons of each indi-
vidual with ASD (MEYER et al., 2006).

In the context of ASD, diff erent theories of 
language and learning have been discussed, 
including behavioral, cogni  ve, and social the-
ories. Behavioral theories emphasize the im-
portance of the environment in learning, while 
cogni  ve theories consider cogni  on and per-
cep  on as central factors in learning. Social 
theories, on the other hand, focus on social 
interac  ons and communica  on. Each theory 
has its own teaching-learning strategies and 
methods that can be applied in interven  ons 
for children with ASD.

5 DEVELOPMENT OF APPLICATION

Gamifi ed digital game went through a 
series of technical choices that are raised in 
the requirements gathering stage, the main 

choices to be decided are: choice of publish-
ing pla  orm; the programming language; the 
Game Engine adopted, the Level Design and 
the mechanics.

5.1 APPLICATION PLATFORM

Android was the pla  orm chosen by an op-
era  ng system that meets accessibility criteria 
that facilitate applica  on in the classroom. This 
pla  orm is massively used in smartphones that 
enables easy distribu  on and portability of the 
so  ware, the applica  on of the project in loco 
requires a portability of the applica  on that is 
only achieved in mobile hardware.

5. 1.2 Game Engine and Programming Lan-
guage

As Game Engine, Unity was chosen, a free 
game engine widely used by independent de-
velopers together with the programming lan-
guage C# (pronounced C Sharp) for wri  ng 
scripts.

5.1.3 Level Design

The game aims to be a resource to help ex-
pand the vocabulary of children with ASD fol-
lowing the GAIA model. The teaching-learning 
methodology adopted was the ABA methodol-
ogy with posi  ve reinforcement dynamics. As a 
learning object, a list of words and images sche-
ma  zed following the PECS system will be used.

5.1.4 Mechanics

The proposed mechanic is inspired by an 
ac  vity already applied in the ins  tu  on where 
the game will be used. In the game phase, 
names and images of objects will be presented 
that will be the collec  on of terms to be added 
to the user’s vocabulary, these terms are cho-
sen and grouped in blocks of three words that 
have a similarity in wri  ng. The groups of three 
words form the organized blocks, each block 
works the syllabic family of a le  er, so BEBE, 
BOI and BÓIA belong to the syllabic block with 
the le  er B for example (Figure 2).
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Figure 2 - Word Blocks

The order in which they are worked on is 
in accordance with the chosen teaching script, 
so that learning the words in a block naturally 
facilitates the absorp  on of the words in the 

next block. In the gameplay of the game, a 
cabinet with three spaces is presented, each 
space is associated with a label with one of the 
words in the block (Figure 03).

Figure 3 - Spaces with label

In the same scene, the image of the object 
corresponding to one of the labels is displayed, 
the user must use the DRAG AND DROP feature 

of the smartphone, pressing and dragging the 
object to the correct space, in which the name 
of the object is being presented (Figure 4).
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Figure 4 - Drag and Drop system

The fl ow of phases follows the player’s progress in the game, they are divided into three 
categories with diff erent purposes:

a) Block Probing Phases (FSB), this phase is responsible for analyzing the user’s profi ciency 
with the current block of words.

b) Immediate cue teaching phases (FEDI), this phase works with inducing the correct an-
swer through visual cues, and posi  ve reinforcement following the ABA methodology.

c) Teaching phases with delayed cue (FEDA), is responsible for intermedia  ng teaching 
and probing, maintaining posi  ve reinforcement, but inducing a response only if there is no 
response within 5 seconds.

The choice of the current phase type is made by a fl ow that takes into account the percent-
age of correct answers (PA) of the previous block (Figure 5).

Figure 5  - Phase Flowchart
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The phase fl ow is repeated in all FSBs and 
ends when all blocks are completed with 100% 
PA, that is, when profi ciency in recognizing and 
associa  ng all objects with their respec  ve 
names is proven.

5.2 Applica  on and Data Collec  on

The applica  on was carried out at the Mon-
teiro Lobato Integrated Unit, located in the 
municipality of Paço do Lumiar - MA. The Mul-
 func  onal Resource Rooms were the place 

chosen as the scenario for the applica  on of 
the study, with the target audience being chil-
dren in the fi rst literacy cycle and teachers of 
Specialized Educa  onal Assistance (AEE).

For the applica  on of the fi eld research, 
there was a partnership with a student of the 
Master’s Degree in Professional and Techno-
logical Educa  on (ProfEPT) with IFMA as an as-
sociated ins  tu  on, she carried out the single-
subject design, fi ve to ten sessions of 50 min 
were made each, and can be extended to each 
par  cipant one of the 5 par  cipants. A Social 
Story (adapted Social History) will be used for 
data collec  on with the par  cipa  ng students, 
ini  ally for their understanding and ini  a  on 
of the research, and then their assent.

Right a  er this step, the game starts with 
the help of the researcher/applicator of the 
experimental research for the selec  on of the 
block of words and selec  on of anima  ons (re-
inforcing s  muli of gamifi ed teaching) togeth-
er with the student.

The data will ini  ally be collected through 
an applica  on’s internal match history that au-
toma  cally captures and records materials re-
lated to user interac  on, the informa  on will 
be organized into three tables (Figure 6):

a) Players, which contains the iden  fi er 
(ID) and the player’s fi c   ous name (Name);

b) Matches, which lists the following in-
forma  on for each match: the match iden  fi er 
(ID); the player iden  fi er (PlayerID); The le  er 
of the syllable family (Le  erFamily); The hint 
level, which can be with hint, hint with delay or 
without hint (SupportLevel); The phase type, 
which can be FSB, FECD, or FESD (MatchType); 
Match start  me stamp (StartMatchTime);

c) A  empts, records the data of each at-
tempt in all phases, presents the following fi elds: 
The a  empt iden  fi er (ID); The match iden  fi er 
(MatchID); The result which can be “0” for fail-
ure and “1” for success (Result); The  me in sec-
onds since the last a  empt (DelayToA  empt); 
The number of  ps used (TipsCount).

Figure 6 - Match history UML

5.2.1 Data Grouping

To group and store the data, an API was cre-
ated using the FastAPI framework (Python3) that 
updates the database with the results of new 

matches at each synchroniza  on. This architec-
ture is designed to provide fast access to appli-
ca  on data without compromising offl  ine func-
 onality. This means that synchroniza  on can be 

done later in environments without an internet 
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connec  on, in addi  on to centralizing the den-
sity of data in a CSV fi le (comma-separated val-

ues) in the Google Drive public folder, facilita  ng 
access for all researchers involved (Figure 07).

Figure 7 - Data collec  on fl ow

To perform data synchroniza  on, a bu  on 
was implemented in the applica  on’s graphi-
cal interface that triggers a func  on responsi-

ble for sending data to the API and subsequent 
synchroniza  on with the centralized database 
(Figure 8).

Figure 8 - Sync bu  on

5.3 Crea  ng individual progress charts

The analysis presented by means of a 
graph offers a broad perspective of the us-
ers’ performance in relation to each block of 

words from the first session, contemplating 
the percentage of correct answers obtained 
in the survey stages. It is possible to detect 
usability problems or flaws in the applica-
tion’s goal, in addition to quantifying the 
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progress of users in recognizing stimuli over 
time.

Sta  s  cal graphs were prepared by compiling 
the collected raw data, using the Pandas frame-
work for data analysis and processing, combined 
with the Matplotlib library to create the visual 
presenta  on of the graphs. The en  re process 
was performed through the Python3 interpreter.

And fi nally, the elabora  on of the graph 
of average response  me per a  empt helps 
to iden  fy which players spent more  me to 
select an op  on and, consequently, had more 
diffi  culty in assimila  ng the s  muli.

6 RESULTS AND DISCUSSIONS

The applica  on is available for free down-
load from the Google PlayStore (h  ps://play.
google.com/store/apps/details?id=com.ifma.
ensinoteka&pli=1) and can be installed on de-
vices with the Android opera  ng system. For 
tests, six children students of the Monteiro Lo-
bato Integrated Unit in the municipality of Paço 
do Lumiar , located in the State of Maranhão 
- Brazil, were selected, which were divided into 
two groups containing three components each 
group and were accompanied by the mul  disci-
plinary team of the Federal Ins  tute of Educa  on 
, Science and Technology of Maranhão. Players 
in the fi rst group had a maximum hit rate and 
maintained this percentage with li  le margin for 
error during all probing games, with the average 
response  me of each a  empt between 3 and 
4 seconds without demonstra  ng diffi  culty in as-
simila  ng the s  muli, whereas the second group 
presented low ini  al success rates and diffi  culty 
in recognizing objects in the fi rst phases. How-
ever, with the help of the mul  disciplinary team 
in the learning phase, there was a signifi cant im-
provement in hit rates and a notable reduc  on 
in the average response  me. Although they s  ll 
have diffi  cul  es compared to the fi rst group, this 
indicates a defi ciency in the ability to recognize 
and associate images and sounds.

7 CONCLUSION

The results showed that the applica  on is 
eff ec  ve and can be characterized as a tool 

for didac  c-pedagogical support useful for 
learning visual and sound s  muli in children 
with ASD. The study confi rmed the existence 
of diff erent outcome profi les among the se-
lected children. Some showed high success 
rates right from the start, while others need-
ed learning phases and help from the com-
pany to improve. It is important to highlight 
that the selected children have diff erent de-
grees of ASD, which proved to be relevant to 
assess diff erences in their ability to use the 
applica  on. During the evalua  on process, 
it was observed that the children showed a 
signifi cant improvement in the skills required 
by the game, such as image recogni  on and 
sound associa  on. The hit rate increased and 
the average response  me was reduced, indi-
ca  ng an improvement in the ability to recog-
nize and assimilate s  muli.

The importance of pedagogical monitor-
ing by the mul  disciplinary team was an un-
deniable catalyst in the evolu  on of children’s 
learning. Because he was responsible for guid-
ing and helping in the understanding of the 
material, in addi  on to defi ning the needs and 
ap  tude of the children, deciding what should 
be applied for the personalized service. This 
is because the eff ec  veness of the so  ware 
depends on the ability to meet the individual 
demands of each student. It is important to 
understand if the child has specifi c diffi  cul  es 
in the area of percep  on, object iden  fi ca  on, 
memory, among others, so that it can be de-
cided whether the applica  on will be really ef-
fec  ve and benefi cial for the child.

ADRADOS, Isabel. A criança disléxica. Brazilian 
Archives of Psychotechnics, v. 20, n. 3, p. 45-
52, 1968. Available in: h  ps://periodicos.fgv.
br/abpt/ar  cle/view/16039. Accessed on: 19 
feb. 2022.

APA - AMERICAN PSYCHIATRIC ASSOCIATION. 
Diagnos  c and sta  s  cal manual of mental 
disorders (DSM-5) . Washington: APA, 2014.
ANDRADE, I. C. F. de; BRITO, J. V. A importân-

REFERENCES



São Cristóvão (SE), v.23, n. 3, p. 103-116, set./dez.2023

114 114

Revista EDaPECI114

cia do diagnós  co precoce de au  smo na edu-
cação infan  l. Revista GepesVida, v. 8, n. 18, 
2022. Citado na página 11.

ANDRADE, Olga Valéria Campana dos Anjos; 
PRADO, Paulo Sérgio Teixeira do; CAPELLINI, 
Simone Aparecida. Development of pedagog-
ical tools to iden  fy students at risk for dys-
lexia. Psychopedagogy Magazine, p. 14-28, 
2011.

BATISTA, Esteic Janaina Santos et al. Presenta-
 on of a Game to Aid in the Development of 

Wri  ng and Reading Skills in Children with 
Dyslexia. Annals of Computer on the Beach, p. 
796-798, 2019.

BRANCO, Ana Paula Silva Cantarelli; ALMEIDA, 
Maria Amélia. Avaliação da sa  sfação de es-
tudantes público-alvo da educação inclusiva 
em cursos de pós-graduação de universidades 
públicas. Avaliação: Revista da Avaliação da 
Educação Superior (Campinas), v. 24, p. 45-
67, 2019.

BANDIM, José Marcelino. Au  smo: uma abor-
dagem prá  ca. Recife: Bagaço, p. 93, 2011.

BRENTANI, Helena et al. Au  sm spectrum dis-
orders: an overview on diagnosis and treat-
ment. Brazilian Journal of Psychiatry, v. 35, p. 
S62-S72, 2013.

BITTENCOURT, Teresa et al. Applica  on to Aid 
in the Treatment of Children with Dyslexia. 
Blucher Design Proceedings, v. 2, n. 1, p. 1316-
1326, 2015.

BREITENBACH, Fabiane Vanessa; HONNEF, 
Cláucia; COSTAS, Fabiane Adela Tone  o. Edu-
cação inclusiva: as implicações das traduções 
e das interpretações da Declaração de Sala-
manca no Brasil. Ensaio: Avaliação e Polí  cas 
Públicas em Educação, v. 24, p. 359-379, 2016.

BRITTO, Talita Cris  na Pagani; PIZZOLATO, Ed-
naldo Brigante. GAIA: uma proposta de um 
guia de recomendações de acessibilidade de 
interfaces Web com foco em aspectos do Au-

 smo. Revista Brasileira de Informá  ca na 
Educação, v. 26, n. 02, p. 102, 2018.

CABRAL, Gilson Maroni. Literacy of children 
with Dyslexia and/or ADHD pathology. Peda-
gogical Essays , 2013.

CAPELINE, Simone Aparecida. Dyslexia New 
themes, new perspec  ves. Rio de Janeiro, 
2011.

CHIARAMONTE, Thais Con  ero; CAPELLINI, 
Simone Aparecida. Spelling performance of 
students with dyslexia and learning diffi  cul  es. 
Ibero-American Journal of Studies in Educa-
 on, p. 0314-0327, 2022.

DE CARVALHO, Ana Maria Pessoa; REIS, Idalci; 
NORI, Marina Campos. Problems in elementa-
ry school mathema  cs educa  on due to dys-
lexia and dyscalculia factors. Teaching Life, v. 
2, no. 1, 2010.

DE FREITAS, Patrícia Mar  ns et al. Defi ciência 
Intelectual e o transtorno do espectro au  sta: 
fatores gené  cos e neurocogni  vos. Pedago-
gia em Ação, v. 8, n. 2, 2016.

DOS SANTOS, Jucelio Soares et al. Proposal of 
an educa  onal game for literacy of children 
with dyslexia. In: Annals of the Workshop on 
Informa  cs at School. 2014. p. 457.

FERNANDES, Fernanda Dreux Miranda; AMA-
TO, Cibelle Albuquerque de la Higuera. Análise 
de Comportamento Aplicada e Distúrbios do 
Espectro do Au  smo: revisão de literatura. In: 
CoDAS. Sociedade Brasileira de Fonoaudiolo-
gia, 2013. p. 289-296.

FERNANDES, Rosely Aparecida; DOS SANTOS 
PENNA, James. Contribu  ons of Psychopeda-
gogy in the literacy of dyslexics. Third Sector & 
Management Magazine - UNG-Ser, v. 2, no. 1, 
p. 29-49, 2008.

FLEURI, Giancarlo Santana Ba  sta; DE SOUZA 
RIBEIRO, Marcos Wagner. Project of an im-
mersive, low cost and high portability serious 



São Cristóvão (SE), v.23, n. 3, p. 103-116, set./dez.2023

EDITORIAL
TEKA teaching: contribu  ng to increasing the vocabulary of au  s  c children 115

game, aimed at learning for people with Dys-
lexia and Dyscalculia. Annals of the Regional 
School of Informa  cs of the Brazilian Com-
puter Society (SBC)–Regional de Mato Gros-
so, v. 6, p. 193-195, 2015.

FRANÇA, Fernanda Aline Costa et al. Aplica  -
vos educa  vos como apoio pedagógico para os 
transtornos do espectro au  sta: uma revisão 
integra  va das produções brasileiras no perío-
do de 2017 a 2022. Research, Society and 
Development, v. 11, n. 9, p. e44211932076-
e44211932076, 2022.

FREIRE, João Vitor Soliva et al. Digital Game 
Based Learning and disorders that aff ect learn-
ing. Brazilian Computer Society (SBC) - Pro-
ceedings of SBGames, 2018.

GERMANO, GD; CAPELLINI, SA. Performance 
of students with dyslexia, disorders and learn-
ing diffi  cul  es in metaphonological skills tests 
(PROHFON). Journal of the Brazilian Society 
of Speech Therapy, v. 23, no. 2, p. 135-141, 
2011.

GOMES, Ana Maria Salgado. Learning disabili-
 es: detec  on and help strategies. São Paulo: 

Cultural Group, 2001.

HEMING, Camilla. Learning methods for chil-
dren with dyslexia. 2022.

JOTHIPRABHA, A.; BHARGAVI, R.; RANI, BV 
Deepa. Predic  on of dyslexia severity levels 
from fi xa  on and saccadic eye movement us-
ing machine learning. Biomedical signal Pro-
cessing and Control, v. 79, p. 104094, 2023.

JÚNIOR, Leandro Teles Feitosa et al. Reading 
and wri  ng learning diffi  cul  es in the school 
context. Conjectures, v. 23, 2023.

KHAN, Aamir. How Stars at Earth.  Available in: 
h  p://www.youtube.com/watch?v=8TC_iFnz-
dIE. Accessed on: 19 feb. 2022.

MATTOS, Jací Carnicelli. Alterações sensoriais 
no Transtorno do Espectro Au  sta (TEA): im-

plicações no desenvolvimento e na aprendiza-
gem. Revista Psicopedagogia, v. 36, n. 109, p. 
87-95, 2019.

MARTINS, Vincent. Teacher points to dyslexia 
as the biggest cause of school failure. Zero-to-
six, v. 4, no. 5, p. 1-2, 2002.

OLIVEIRA, Leandro B.; ISHITANI, Lucilla; CAR-
DOSO, Ana M. Computer Games and A  en-
 on Defi cit Hyperac  vity Disorder: A Sys-

tema  c Review of Literature. New Ideas in 
Educa  onal Informa  cs TISE, 2013.

MEYER, Jessica A. et al. Social a  ribu  on pro-
cesses and comorbid psychiatric symptoms in 
children with Asperger syndrome. Au  sm, v. 
10, n. 4, p. 383-402, 2006.

PEACOCK, Vania. Dyslexia and dysorthography: 
the importance of diagnosis. IGT on theNet, v. 
2, no. 3, 2005.

REZENDE, Bruno Amarante Couto; MESQUITA, 
Vânia dos Santos. O uso de gamifi cação no en-
sino: uma revisão sistemá  ca da literatura. XVI 
Simpósio Brasileiro De Jogos e Entretenimen-
to Digital, p. 1004-1007, 2017.

ROTTA, Newra Tellechea; OHLWEILER, Lygia; 
DOS SANTOS RIESGO, Rudimar. (Org). Trans-
tornos da Aprendizagem: abordagem neu-
robiológica e mul  disciplinar. Porto Alegre: 
Artmed, 2015.

SCHIRMER, Carolina R.; FONTOURA, Denise R.; 
NUNES, Magda L. Disorders of language acqui-
si  on and learning. Journal of Pediatrics, v. 80, 
n. 2, p. 95-103, 2004.

SELIKOWITZ, Mark. Dyslexia and other learn-
ing diffi  cul  es. Transla  on: Alexandre S. Filho. 
Rio de Janeiro: Revinter, 2001.

TELES, Paula. Dyslexia: Phonomimic Method 
-Abecedary and Syllables. Lisbon: Distema, 2009.

TODOS, Declaração Mundial Sobre Educação 
Para. Plano de ação para sa  sfazer as necessi-



São Cristóvão (SE), v.23, n. 3, p. 103-116, set./dez.2023

116116

Revista EDaPECI116

dades básicas de aprendizagem. In: Aprovada 
pela Conferência Mundial sobre Educação 
para Todos. Jom  en, Tailândia. 1990.

TORRES, Rosa Maria Rivas; FERNANDEZ, Pilar 
Fernandez. Dislexia, Disortografi a Y Disgrafi a. 
Madrid: Piramide, 2004.

VILLAMARÍN, AJG. Educação Racional: Uma 
contribuição teórica e prá  ca para ajudar os 
pais e educar os fi lhos. 1. ed. Porto Alegre: 
Age, 2001.

Recebido em 11 de junho de 2023
Aceito em 21 de novembro de 2023


