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Resumo: Este arƟ go apresenta um jogo para auxiliar profi ssionais da área de Educação e Psicologia uƟ lizando a 
metodologia da Análise do Comportamento Aplicada na alfabeƟ zação de crianças com dislexia. O jogo é voltado 
para crianças disléxicas, com o objeƟ vo de melhorar o aprendizado e a aquisição da leitura e da escrita, com o 
objeƟ vo de desafi ar o usuário a formar palavras embaralhadas com letras inverƟ das, semelhantes ou voltadas para 
baixo de acordo com uma fi gura apresentada, como a palavra “carro”, que para o disléxico mostrará “artrph” junto 
com algum “r” inverƟ do ou girado, o tamanho da palavra aumenta conforme o usuário muda de nível, o jogo usa 
um esƟ lo “arrastar e soltar”, no qual o usuário arrasta a letra de um quadro embaralhado e o coloca na posição 
adequada para formar a palavra. A metodologia não adota esơ mulos negaƟ vos “Game Over” e em paralelo trabalha 
com esơ mulos posiƟ vos uƟ lizando efeitos sonoros e visuais para obtenção de pontos. O aplicaƟ vo possui uma 
estrutura lógica funcional que é fácil de usar, contextualizando os diferentes ambientes de uma casa, com design 
personalizado, objetos padronizados, animados e coloridos, unindo jogabilidade, educação, ensino e esơ mulos 
posiƟ vos no processo de alfabeƟ zação de pessoas disléxicas. 

Palavras-chave: Crianças.Dislexia. Educação. Esơ mulos posiƟ vos. Psicologia.    

Abstract: This arƟ cle presents a game to help professionals in the fi eld of EducaƟ on and Psychology using the 
Applied Behavior Analysis methodology in teaching literacy to children with dyslexia. The game is aimed at dyslexic 
children, aiming to improve learning and the achievement of reading and wriƟ ng, aiming to challenge the user to 
form scrambled words with inverted, similar or facing down leƩ ers according to a picture shown, such as the word 
“car”, which for the dyslexic will show “artrph”. together with some inverted or rotated “r”, the word size increases as 
the user changes levels, the game uses a “drag and drop” style, in which the user drags the leƩ er from the shuffl  ed 
frame and places it in the proper posiƟ on to form the word. The methodology does not adopt negaƟ ve sƟ muli 
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“Game Over” and in parallel works with posiƟ ve sƟ muli using sound and visual eff ects and obtaining points. The 
applicaƟ on has a funcƟ onal logical structure that is easy to use, contextualizing diff erent environments of a house, 
with personalized design, standardized, animated and colorful objects, uniƟ ng gameplay, educaƟ on, teaching, and 
posiƟ ve sƟ muli in the literacy process of dyslexic people.

Keywords: Children. Dyslexia. EducaƟ on. Psychology. PosiƟ ve sƟ muli.    

Resumen: Este arơ culo presenta un juego para ayudar a los profesionales del área de la Educación y la Psicología 
uƟ lizando la metodología de Análisis de Conducta Aplicada en la lectoescritura de niños con dislexia. El juego está 
dirigido a niños disléxicos, con el objeƟ vo de mejorar el aprendizaje y la adquisición de la lectura y la escritura, con el 
objeƟ vo de retar al usuario a formar palabras revueltas con letras inverƟ das, parecidas o boca abajo según un dibujo 
presentado, como por ejemplo la palabra “car”, que para el disléxico mostrará “artrph” junto con alguna “r” inverƟ da o 
rotada, el tamaño de la palabra aumenta a medida que el usuario cambia de nivel, el juego uƟ liza un esƟ lo de “arrastrar 
y soltar”, en el que el el usuario arrastra una letra de un tablero revuelto y la coloca en la posición adecuada para 
formar la palabra. La metodología no adopta esơ mulos negaƟ vos “Game Over” y en paralelo trabaja con esơ mulos 
posiƟ vos uƟ lizando efectos sonoros y visuales para la obtención de puntos. La aplicación Ɵ ene una estructura lógica 
funcional y fácil de usar, contextualizando los diferentes ambientes de una casa, con diseño personalizado, objetos 
estandarizados, animados y coloridos, uniendo jugabilidad, educación, enseñanza y esơ mulos posiƟ vos en el proceso 
de alfabeƟ zación de personas disléxicas. 

Palabras-chave: Dislexia. Educación. Esơ mulos posiƟ vos. Niños. Psicología.   

INTRODUÇÃO

Learning disorders are described as a 
specifi c diffi  culty in performing academic ac-
Ɵ viƟ es, such as: reading, wriƟ ng, performing 
mathemaƟ cal calculaƟ ons, among others. Se-
cond Oliveira et al. (2013), there is no clini-
cal method for idenƟ fying paƟ ents who have 
these disorders. This is due to the fact that 
the symptoms present themselves in diff e-
rent degrees for each individual, which makes 
the diagnosis complex.

These diffi  culƟ es are usually recognized 
in individuals who present signifi cantly lo-
wer than expected results for their level of 
development, educaƟ on and intellectual ca-
pacity. Among the various learning disorders 
reported in the literature, dyslexia (specifi c 
reading and wriƟ ng diffi  culƟ es) stands out as 
the object of study of this work. Schirmer et 
al. (2004), says, dyslexia can be divided into 
two types: central and peripheral. In the fi rst, 
the linguisƟ c processing of sƟ muli is com-
promised, that is, changes in the process of 
converƟ ng from spelling to phonology. In the 
second, the visual analysis system for reading 
is compromised, with impairments in the un-
derstanding of the material read.

For Capeline (2011, p.38), dyslexia can 
be defi ned as a type of disorientaƟ on caused 
by a natural cogniƟ ve ability that can repla-
ce normal sensory percepƟ ons with concep-
tualizaƟ ons; diffi  culƟ es with reading, wriƟ ng, 
speaking and driving, which originate from 
disorientaƟ ons triggered by confusion about 
symbols. Teles (2009) defi nes dyslexia with 
diffi  culty as one characterized by diffi  culƟ es 
in word reading accuracy and/or fl uency and 
by poor reading and spelling competence. 
These diffi  culƟ es typically result from a defi cit 
in the phonological component of language 
that is oŌ en unanƟ cipated in relaƟ on to other 
cogniƟ ve abiliƟ es and educaƟ onal condiƟ ons. 
Secondary to this may arise diffi  culƟ es in rea-
ding comprehension, reduced reading expe-
rience that may impede the development 
of vocabulary and general knowledge. Such 
diffi  culƟ es result from a Phonological Defi cit, 
unexpected in relaƟ on to the other cogniƟ -
ve abiliƟ es and educaƟ onal condiƟ ons, as a 
consequence diffi  culty in comprehension and 
reduced reading may arise, consequently re-
ducing vocabulary development and learning.

According RoƩ a, Ohlweiler, dos Santos 
Riesgo (2015) to dyslexia there are some 
symptoms of more relevant meanings, this 
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happens at all ages in general in people with 
dyslexia. In the DiagnosƟ c and StaƟ sƟ cal Ma-
nual of Mental Disorders - DSM-5 (DSM-5, 
2014), dyslexia is included in a broader cate-
gory called “Neurodevelopmental Disorders”, 
and is referred to as a “Specifi c Learning Di-
sorder”. This project describes the develop-
ment of a game to help children with dyslexia, 
improving their development, schooling and 
intellectual capacity. In addiƟ on to the DSM-5 
(APA, 2014), there is a naƟ onal study (GER-
MANO; CAPELLINI, 2011) on the interdiscipli-
nary assessment criteria for students to be 
considered dyslexic

2 METHODS

From the objecƟ ve of creaƟ on, implemen-
taƟ on and technological transfer of a com-
putaƟ onal tool, together with insƟ tuƟ onal 
management processes, the research begins 
with: 1 – Bibliographic Survey; 2 – Search for 
research related to the topic; 3 – Defi niƟ on of 
the programming language to be used in the 
project; 4 - Development of the protocol to be 
applied to the data studied; 5 – Analysis and 
development of the applicaƟ on prototype 
that simulates the process paƩ erns; 6 – Ade-
quacy of the system and evaluaƟ on of the re-
sults obtained, with the test of the coherence 
of the model.

The development of the game was based 
on the plaƞ orms: Unity, Visual Studio e Corel 
Draw 9. Unity is an IDE that makes it possible 
to directly create the game through creaƟ on 
and formaƫ  ng tools in the structure of the 
applicaƟ on under development. Also, it is res-
ponsible for supporƟ ng layout management 
and interpreƟ ng code in C# language, so that 
it can be used as an addiƟ onal resource in the 
creaƟ on of the same, being responsible for 
providing the development of applicaƟ ons for 
mobile devices, making it possible to control 
build versions for diff erent operaƟ ng systems.

3 THEORETICAL FOUNDATION

According to Jothiprabha, Bhargavi, Rani 
(2023) dyslexics have problems understan-
ding the phonemes of languages, therefore, 

they show less ability to relate leƩ ers to form 
words and sentences. The portal hƩ ps://
drauziovarella.uol.com.br/doencas-e-sinto-
mas/dislexia/ states that dyslexia is a disorder 
caused by a hereditary chromosomal altera-
Ɵ on that aff ects 0.5% to 17% of the popula-
Ɵ on worldwide. The symptoms become more 
evident during the literacy phase. Dyslexia is 
a geneƟ c and hereditary language disorder, 
of neurobiological origin, which is characte-
rized by the diffi  culty of decoding the wriƩ en 
sƟ mulus or the graphic symbol. Dyslexia com-
promises the ability to learn to read and wri-
te correctly and fl uently and to understand a 
text. To varying degrees, people with this con-
genital defect cannot establish phonemic me-
mory, that is, associate phonemes with leƩ ers 
(ZORZI, 2003).

Júnior et al (2023) state that dyslexia is the 
cause of reading disorders, because the dys-
lexic child demonstrates serious diffi  culƟ es 
with the idenƟ fi caƟ on of symbols and gra-
phics at the beginning of their literacy, which 
leads to failure in other areas that depend on 
reading and wriƟ ng. Selikowitz (2001, p.48) 
says that dyslexia is, therefore, a form of spe-
cifi c learning diffi  culty where reading is the 
parƟ cularly aff ected skill and that the diagno-
sis of specifi c reading diffi  culty is based on the 
degree of delay in reading and not on specifi c 
types of mistakes the child makes.

If there is no clear knowledge at school 
about the diagnosis of reading and wriƟ ng 
diffi  culƟ es, this could cause distorƟ ons in the 
ways of idenƟ fying them and in the interven-
Ɵ on strategies, and could collaborate to le-
giƟ mize school failure, the segregaƟ on and 
exclusion of students with disabiliƟ es. such 
diffi  culƟ es (JÚNIOR et al, 2023).

Villamarin (2001) describes dyslexia as a 
syndrome in which the child it has complica-
Ɵ ons in the process of reading and wriƟ ng, in 
a severe way. However, Heming (2022) states 
that having dyslexia does not mean that the 
child does not have intelligence, nor is it una-
ble to learn. 

In this way, Chiaramonte and Capellini 
(2022) state that it is common for students 
with dyslexia to co-occur with dysorthogra-
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phy, since the defi cits necessary to carry out 
the phonographemic conversion and linguis-
Ɵ c knowledge, which are altered by dyslexia, 
also bring defi cits for learning spelling, since 
these mechanisms directly infl uence both 
diagnoses.

4 THE GAME

When opening the applicaƟ on, the op-
Ɵ ons for seƫ  ngs are made available to the 

user, clicking on the start buƩ on displays va-
rious themes, in which the word size will in-
crease according to the degree of diffi  culty 
in levels from 1 to 15. The player can select 
the correct leƩ er and drag it to its posiƟ on 
to form the desired word, when compleƟ ng 
the level, it will receive posiƟ ve sƟ muli with 
scores, if it is not successful, it will not recei-
ve punishment, remaining at the same level, 
Figure 01 illustrates the applicaƟ on’s iniƟ al 
screen.

 Figure 1 - ApplicaƟ on Home Screen

Regarding the development of the ap-
plicaƟ on, scenarios based on graphics were 
built, containing objects, shapes and char-
acters previously produced. The layout con-
sists of custom designs of the applicaƟ on 
interface components such as: moving, scal-

ing and stretching objects, which were devel-
oped with the help of Corel Draw soŌ ware, 
as it presents the necessary support for the 
aestheƟ c alignment of the game, Figure 02 
illustrates the custom applicaƟ on interface 
components.

Figure 2 - Custom applicaƟ on interface components
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Parallel to the previous step, scripts 
were created with Visual Studio for ordering 
words which start with two letters, increas-
ing progressively according to the game’s 
levels. With each letter placed in the correct 
position, you will receive positive stimuli in 
the form of sound and animations. It is note-
worthy that the game, based on the Applied 
Behavior Analysis (ABA) teaching methodol-
ogy, can be configured by the professional 
and/or companion according to the user’s 
needs.

To create the animaƟ ons, we use the Ani-
maƟ on tool present in Unity because it sup-
ports the C# language, in addiƟ on to the Visual 
Studio IDE as integrated development environ-
ments for ediƟ ng the scripts. Gameplay levels 
were opƟ mized using the drag and drop meth-
od as a form of “Puzzle” so that the user by 
posiƟ oning the correct word in the displayed 
image. Figure 03 illustrates the environment 
containing elements such as: punctuaƟ on, 
sound control, play and close buƩ on, in addi-
Ɵ on to scrambled leƩ ers.

Figure 3 - Living room scene (empty)

Figure 04 illustrates the deployment of the 
applicaƟ on was carried out on the Google Play 

Store. game available for free download on the 
Google Play Store.

The game was developed by the mulƟ dis-
ciplinary team of the Federal InsƟ tute of Edu-
caƟ on Science and Technology of Maranhão 
(IFMA), Codó campus, composed of teach-
ers, psychologists, therapists, pedagogues, 
students, and volunteers, to be applied in the 
daily lives of people with dyslexia.

5 RESULTS

The DyslexicABA game became a relevant 
applicaƟ on for people with dyslexia, due to the 
fact that it presents an easy-to-use funcƟ onal 
logic, contextualizing diff erent environments 
of a house, with personalized design, stan-
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dardized, animated and colorful objects, using 
the methodology TAB.

Based on data collected in the Google 
Play Store Ɵ me series, as of April 9, 2022, the 
app has reached a total of 1,980 install and 

update events, gaining an average of 442 new 
users per month, as of the wriƟ ng of this ar-
Ɵ cle. the applicaƟ on reached the peak of 475 
new daily users on May 2, 2022, as illustrated 
in Graph 01.                         

Graph 1 - Play Store Analysis

Graph 02 illustrates the 2,090 installa-
Ɵ on and update events from December 2020 

to December 2021. The applicaƟ on supports 
18,748 device models.

Graph 2: InstallaƟ on and update events

The DyslexicABA game was developed for 
devices with Android operaƟ ng system and is 
available for free download from the google 
play store through the link: hƩ ps://play.google.
com/store/apps/details?id=com.Ifmacodo.
dyslexicABA. There was a delicate produc-
Ɵ on, concerned with aƩ racƟ ng the child to the 
game, which was the main diffi  culty. Animated 
objects, colors and posiƟ oning were key fea-
tures to achieve this goal.

In addiƟ on to the dyslexic aƩ racƟ on to 
game, the gameplay was of great concern, and 
the ease of understanding how the game works. 
Hence, an introducƟ on was incorporated when 
accessing the APP for the fi rst Ɵ me and the drag 
and drop method, avoiding the complexity of 
using the keyboard. The use of the ABA meth-
odology was of great importance to adapt edu-

caƟ onal methods for children with this auƟ sƟ c 
spectrum, such as avoiding any negaƟ ve sƟ mu-
lus and highlighƟ ng the posiƟ ve ones. 

7 CONCLUSION

Based on the projects and results of ba-
sic educaƟ on, impact throughout the lexical 
teaching of the target text and complexity 
of form of complex people as computaƟ onal 
tools of complexity, with complexiƟ es as cost-
eff ecƟ ve computaƟ onal techniques, with a 
future impact on their audience sƟ mulus. lit-
eracy process for dyslexics, opƟ mizing learn-
ing, and mulƟ dimensional, as it contextualizes 
and personalizes pre-defi ned environments, in 
a temporal understanding in the search for di-
dacƟ c soluƟ ons.



São Cristóvão (SE), 23, n.2, p. 16-23, mai./ago. 2023

22 22

Revista EDaPECI22

In this sense and its mulƟ disciplinary team, 
the Federal InsƟ tute of EducaƟ on, Science 
and Technology of Maranhão (IFMA) intends 
to make available new versions of the appli-
caƟ on containing addiƟ onal adjustments and 
adjustments to an inclusive proposal. Such 
adjustments must be defi ned in the Accessi-
bility Accessibility Guide - ISO/IEC2500, in the 
Mobile Accessibility guidelines, in the Acces-
sibility Model, in the World Wide Web (W3C), 
Web Content Accessibility Guidelines (WCAG), 
in the Web Accessibility IniƟ aƟ ve (WAI), the 
CogniƟ ve and Learning DisabiliƟ es Task Force 
(COGA) and Universal Design principles for re-
search eligibility.
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