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ABSTRACT

Purpose: to present an application developed for mobile devices, called ‘Meu Amigo
Diggo’, to support intervention in reading and spelling skills in students with learning
disorders, especially dyslexia.

Methods: the development of an application for the Android operating system provides two
specific activities, referred to as ‘Words with Diggo’ and ‘Labyrinth of Letters’, in addition
to a reading activity associated with the Cloze technique and Aesop’s fables.

Results: in its implementation, the technological resource of the mascot ‘Diggo’ facilitates
the user’s relationship with the application, and the Aesop’s fables for reading activities, in
addition to being short stories, present important lessons of values and morals.
Conclusion: this application proposes gamified challenges that stimulate reading and
spelling skills through a set of activities planned in an intuitive and captivating interface.
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INTRODUCTION

Reading and writing are fundamental for the acqui-
sition of knowledge and exchange of experiences that
allow access to a multitude of ideas and offer oppor-
tunities for the individual to participate, more actively,
in the social context in which they are inserted'. In the
process of learning to read and write, students may
experience temporary difficulties in keeping up with
their peers??. On the other hand, this learning process
may not be easy for all students, and they may follow
a different trajectory, with more persistent academic
difficulties. These difficulties in school learning may
be symptoms of specific learning disorders, such as
dyslexia2.

A key feature of specific learning disorders is
persistent difficulties in learning fundamental academic
skills. Basic academic skills include accurate and fluent
reading of single words, reading comprehension,
written expression and spelling, arithmetic calcula-
tions, and mathematical reasoning®. Specific learning
disorders modify the expected pattern of learning
academic skills; they are not simply a consequence of
a lack of learning opportunities or inadequate school
education®*.

Specific learning disorder with reading impairment
(dyslexia) is characterized by reading words inaccu-
rately or slowly, requiring a lot of effort; difficulty in
understanding the meaning of what is read, although
it is possible to read accurately, but without under-
standing the sequence, relationships, inferences or
deeper meanings of what is read.

Schoolchildren with dyslexia frequently present the
co-occurrence of persistent spelling difficulties®*, as
the deficits in phonographemic conversion observed in
dyslexia interfere with spelling learning.

Regarding the manifestations observed in specific
learning disorder with writing impairment (dysor-
thography), difficulties in writing orthographically
are observed, making errors by adding, omitting or
substituting vowels and consonants; difficulties with
written expression, presenting multiple grammatical or
punctuation errors in sentences, inadequate organi-
zation of paragraphs and written expression of ideas
without clarity. However, these characteristics must
have persistent difficulty for at least six months, without
response to targeted intervention®.

The main diagnostic criterion for specific learning
disorder with reading impairment is the lack of response
to intervention (RTI - Response to Intervention)3
and, in this context, the use of interventions based on
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scientific evidence in a sequential, successive manner
and with different intensities of strategies, in a system for
monitoring the student’s progress, would be indicated
to determine this lack of response to intervention®.
Research addresses the benefits of information
technologies to promote better reading and writing
skills in dyslexics®'°. Although dyslexia is a neuro-
developmental condition - i.e., it will accompany
the individual throughout their life — the intervention
proposals promote better teaching-learning conditions.
Mobile gaming interventions can be an effective
and engaging way to support students with dyslexia®'".
Using the accessibility of mobile devices, these inter-
ventions can be easily integrated into everyday life.
Mobile devices provide opportunities for targeted
practice, reinforcement and skill development in areas
such as phonemic awareness, reading comprehension,
visuospatial processing and attention, combining the
power of technology with evidence-based strategies.
The exclusive use of traditional approaches to
intervene in learning disorders, which prioritize the use
of paper and pencil, tends to be less motivating when
compared to multisensory approaches'6. Information
and Communication Technologies (ICT) allow students
to be seen as protagonists in their learning, increasing
their motivation and interest'. In this sense, this article
aims to present an application developed for mobile
devices, called ‘Meu Amigo Diggo’, as support for
intervention in reading and spelling skills in students
presented with learning disorders, especially dyslexia.

METHODS

As this study presents the development of an appli-
cation, submission to the Research Ethics Committee
was not necessary.

The application was developed for the Android
operating system, with its first version for smartphones,
using the libGDX framework and the Java programming
language’™. libGDX is a cross-platform game devel-
opment framework based on OpenGL (ES) and written
in the Java programming language. Its use is justified
by the simplicity and speed in developing a project.
The choice of the Android operating system is due to
the fact that it is the most widely used operating system
in the world today™®.

The conception of the idea and the entire operation
of the application described here did not rely on any
existing technological tool, with the development team
being comprised of a computer scientist, which is a
speech therapist, a specialist in learning disorders,
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and an electrical engineer. Furthermore, the scientific
support for the creation of the proposed activities is
in line with recent research in the field of dyslexia and
technology, as elucidated in the Discussion Section.

‘Meu Amigo Diggo’ offers two specific activities,
one with letters, and the other with isolated words:
‘Words with Diggo’ and ‘Labyrinth of Letters’, respec-
tively, in addition to a reading activity associated with
the Cloze technique® and six fables by Aesop?' (‘The
Grasshopper and the Ant’, ‘The Lion and the Mouse’,
‘The Crow and the Fox’, ‘The Dog and the Shadow’,
‘The Bull and the Frog’ and ‘The Tortoise and the Hare’).
The development of these activities was designed in a
simple, intuitive and easy-to-understand way, in which
the mascot ‘Diggo’ invites students to his ‘study room’.

The list ‘Dyslexic Sight Words’ ?22® was used as a
basis for creating the database of words for the activ-
ities of this application. Initially, ‘Words with Diggo’ and
‘Labyrinth of Letters’ are activities to work on reading
and spelling words in isolation, before the student has
access to the words in the fables.

The list ‘Dyslexic Sight Words’ consists of 60 words
that are often misspelled by students with dyslexia.
No compound words were used, nor words that could
become ambiguous if a letter were removed, such as
the word ‘gente’. In this case, the omission of the first
letter could lead to other choices, such as: ‘dente’,
‘pente’, ‘mente’, ‘lente’, ‘tente’. The font used for the
words written in the game was Arial, with a larger
spacing than the standard used in libGDX (0 pixels),
being 10 pixels between letters, for better recognition of
words by students with dyslexia®.

Aesop’s Fables, now in the public domain, are a
collection of short, timeless stories attributed to the
Greek fabulist Aesop, who lived around the 6" century
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B.C. These fables feature animals as characters who
act and speak like human beings, conveying moral
lessons and universal teachings®. The choice of
fables in this application was made because they are
known for their simplicity, as the fable usually presents
a challenging situation or a moral dilemma, with the
animal characters representing different human charac-
teristics®. In the context of the application, the use of
Aesop’s fables provides an interesting experience for
schoolchildren, as they are exposed to important moral
lessons and values.

Associated with the fables, the Cloze ‘test’® was
used, which is a resource widely used in the assessment
of reading comprehension®2. |t is also possible to use
it as a ‘technique’ in interventions with the aim of stimu-
lating reading comprehension and related skills and, in
this context, it is qualified as a ‘Cloze technique’?® which
uses texts with gaps that must be filled in by the reader
with words that fit the text, giving meaning to the textual
material®®2°.

RESULTS

When starting the ‘Meu Amigo Diggo’ application,
the user is greeted by a welcome message superim-
posed on the home screen, as can be seen in Figure 1.
The screen consists of a study room with a bookshelf, a
computer and the mascot Diggo. The user can interact
with the mascot, making it move around the screen.
The application’s ‘activities’ action button is on the
left side of the screen and the fables’ access button is
on the right side, as shown in Figure 2. The user can
select the activity they wish to start. However, when the
application is used by a professional, the suggestion
is to start with the word activities before accessing the
fables.
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Bem vindo a minha sala de
estudos! Eu sou o Diggo. Vamos
aprender juntos? Toque em
Atividades para brincar comigo
ou em Fabulas para lermos uma
historia juntos!

Figure 1. Home screen with welcome message

e
Atividades

Figure 2. Running activities selection screen

By clicking on the computer that displays the word the activity displayed in the center of the screen
‘activities’, the user has access to the activities screen changes; by clicking on the selected activity, the user
(Figure 3). The user can access the set of activities by will start the activity. Two activities are available: ‘Words
clicking on the arrows positioned on the left and right with Diggo’ and ‘Labyrinth of Letters’.
sides of the screen. By clicking on one of the arrows,
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Palavras com o Diggo

Figure 3. Activity selection screen, with the activity already selected in the center of the screen

The activities have initial messages that explain how
they work, as can be seen in Figure 4. In the first activity,
the user will collect letters in a certain period of time
(Figure 5). At the top of the activity screen, an incom-
plete word appears (only one letter missing). The word
to be completed is ‘CACHORRO’ (which means dog),
‘A’ being the missing letter. To get the corresponding

letter, the user must avoid the other letters that are
moving down the screen. The user starts with no points
and for each correct letter obtained, one hundred
points and five seconds are added to the countdown.
The letters of the word at the top of the screen descend
randomly. If the countdown reaches zero, the activity
ends and the user’s final score is displayed.

Desvie das letras que caem
enquanto tenta obter a letra
que esta faltando na palavra

no topo da tela!

Melhor Pontuacao: 0

Figure 4. ‘Words with Diggo’ activity screen with functionality information
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Figure 5. ‘Words with Diggo’ activity in progress

The second activity is a maze, visible in Figure 6, in
which the user must guide the mascot Diggo to the end
of the path, following the letters present in the labyrinth
as clues. The letters indicate the correct order of a word
to reach the solution. The ‘hint letters’ in the correct
order form the word ‘ALMOGCO’ (which means lunch).
By following the letters in the correct order, the user
finds the path through the labyrinth. Upon reaching

the correct path, the user is greeted on the screen in
Figure 7, where they can choose to exit the activity or
play again using the “Back” and “Play Again” buttons.
On the left side of the screen, the game’s mascot is
displayed, while on the right side there is a ‘congratula-
tions’ message, the aforementioned buttons and three
decorative stars. Fireworks are displayed on the screen
as part of the celebration.

D]

o

Figure 6. Screenshot of the ‘Labyrinth of Letters’ activity in progress
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&

Figure 7. Congratulations screen for the ‘Labyrinth of Letters’ activity

When accessing the ‘fables’ button on the
bookshelf, it is possible to see a fable already selected

Fe
=

in the center of the screen and two arrows, one on the
left of the screen and the other on the right (Figure 8).

O Corvo e a Raposa

Figure 8. Fable selection screen

The user can view the available fables by clicking
on the arrows at the ends of the screen. It is possible
to see star shapes above the selected fable, indicating
that the activity for that fable has not been completed.

When selecting a fable, the user is directed to the
reading screen, as can be seen in Figure 9. On the
left page of the book, there is a fragment of the fable
with missing words, which were chosen randomly.
On the right side of the screen, there are four buttons
with words on them. The user presses the buttons
corresponding to the words that are missing in the

fable fragment on the left side of the screen. If the
user selects an incorrect word, the button will turn red,
while if the user selects a correct word, the button will
turn green. When all the correct options are selected,
the user advances to the next page by clicking on the
arrow on the far right of the screen (Figure 10) until they
reach the end of the fable, when they will be greeted
by the congratulations screen. At this point a score is
displayed, as shown in Figure 11. The vertical blue lines
in the image are fireworks that explode at points on the
screen (Figure 11).
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Um Cao ______ na boca um

pedaco de carne quando, maior
ao passar por um riacho,

viu no fundo da agua a

sombra da carne que fazer

parecia

levava

cantava

M

Figure 9. ‘Cloze Technique’ in execution

Um Cao ___ _ __ na boca um

pedaco de carne quando, maior

ao passar por um riacho,

viu no fundo da agua a _
sombra da carne que

parecia

levava ==

M

Figure 10. ‘Cloze technique’ screen with correct and incorrect words highlighted

Figure 11. Congratulations screen when completing a fable with a score of one hundred
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It is important to note that the score starts at one
hundred and for each incorrect word selected, twenty
points are deducted. The minimum score is thirty points.
If the user obtains at least eighty points, fireworks are
displayed on the screen as a form of celebration. If one
scores less than eighty points, fireworks will not be
displayed, but one will still receive ‘congratulations’ for
completing the activity. Stars will be displayed next to
your score. The number of stars depends on the user’s
score. If the user gets a score lower than fifty, they will
receive one star, if they get a score greater than or
equal to fifty and less than eighty, they will receive two
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stars, and if they get a score greater than or equal to
eighty, they will receive three stars. The number of stars
obtained is saved and displayed on the fable selection
screen above the fable icon (Figure 12). If the user
obtains more stars than he had previously in the same
fable, the number of stars is updated. The stars inform
whether the fable has already been accessed and the
user’s performance in the best attempt, i.e., the best
performance will be saved and if the user wants to redo
the activity with the fable and obtains a worse perfor-
mance, the best performance will not be replaced.

O Cao e a Sombra

Figure 12. Fable with three stars, indicating that the reading was completed with maximum score

DISCUSSION

In educational practice, the use of technological
devices by students with dyslexia is a useful tool and
facilitates learning®%"2, The use of technology brings
positive changes to the learning of these students, as
it can offer additional resources, such as font and color
adjustment, voice recognition, visual cues and anima-
tions, letter recognition, among others? 2. It is important
to know the profile of students so that technological
support can provide better learning opportunities by
applying strategies specific to their needs®.

Applications that enable educational intervention
for students with specific learning difficulties improve
the quality of education®'°%, allowing greater opportu-
nities for inclusion. The strategies used in the teaching-
learning process need to be planned at different levels,
so that students with dyslexia can achieve their goals

in the best possible way’”. When work is effectively
differentiated, students enjoy learning®. Incorporating
technology-mediated activities for students with
learning disabilities increases multisensory experi-
ences, which significantly favor language learning'3.

In general, the use of applications in the intervention
and teaching of students with dyslexia offers advan-
tages when compared to traditional methodologies®:
learning is not specifically limited to the context of the
intervention or classroom; applications can have an
important playful component, integrating typical game
dynamics and rewards to achieve learning objectives
based on gamification and this allows the user to learn
while playing; it seeks to actively maintain the user®® and
the versatility of technological applications that makes
activities adaptable to different contexts®, favoring
greater engagement on the part of those learning™.
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Reading is a complex process, and students with
learning disabilities, such as dyslexia, are among those
who struggle the most to adapt to this process in the
school environment®!. Researchers have developed
applications for children, aimed at intervening in the
reading area of schoolchildren with dyslexia®34,

The ‘Leiturando’®? application followed the model of
boards used in the RAN test, composed of a bank of
words extracted from a Brazilian study® which investi-
gated words frequently written incorrectly by students
with dyslexia. In this application, three levels of difficulty
were defined according to the complexity of the number
of syllables in the words. In its functionality, the words
are displayed randomly on a board with which the user
interacts by reading. Using the voice recognition tool,
the application determines the number of words read
correctly by the user, as well as the time spent by the
user in the voiceover.

‘LiteracyPlanet’®, which is a technological tool
designed to stimulate reading skills in children, in
general, was used for intervention and monitoring of
the progress of learning ‘sight words’ in students with
low reading performance. ‘LiteracyPlanet’ comprises
activities that encourage learning of irregular words
that make up the ‘sight words’ lists, such as: spelling,
recognition of letters of the alphabet, recognition of
words read, in addition to the module for reading short
stories. The Mr. Read V2.034 application, in turn, was
also created with the aim of stimulating reading skills
for students with dyslexia through activities with short
stories, activities with rhymes, musical verses and
games that use word lists.

Often, students with dyslexia have low expecta-
tions regarding their academic opportunities®. In line
with advances in specialized literature, the activities
proposed in this application sought to meet the needs
of students with learning disorders, but which can be
expanded in the context of education, since the use
of technological tools generates greater motivation
and interactivity in the teaching-learning relationship,
enabling the combination of different multimedia
elements (audio, image and text)%3°,

CONCLUSION

This article presents an application for mobile
devices called ‘Meu Amigo Diggo’, which targets
students with learning difficulties, especially dyslexia.
Through a set of planned activities, the application
proposes gamified challenges that stimulate reading
and spelling skills. The technological resource of the
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mascot that facilitates the user’s relationship with the
application stands out in its implementation, and the
reading activity with fables, as they are short stories
that present important lessons of values and morals.
As future work, a new stage of this study is intended
to be developed, including evaluation by judges and the
development of a pilot study with the target population;
collecting feedback from users to improve the appli-
cation; increasing the word bank in order to cover a
greater number of words that are more challenging for
students with learning disorders and add other fables.
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