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Abstract

Dyslexia is a learning difficulty that affects reading and writing and has been studied in search of
novel tools for detection and treatment. This article analyzes the applicability of Artificial Intelligence to the
management of dyslexia cases in university settings, through a systematic review focused on the contributions
of scientific literature on assessment/diagnosis and intervention processes. Through searches in Scopus and
Web of Science, empirical studies were selected considering the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses for Protocols method. The results show that Artificial Intelligence is effective
in the detection of dyslexia through eye movement analysis and neuroimaging, allowing early diagnosis.
However, research has mainly focused on assessment and diagnosis, while its application in interventions
requires further study. In conclusion, Artificial Intelligence has the potential to improve accessibility and
personalization in the treatment of dyslexia, contributing to the transformation of university educational
processes in students suffering from this condition.
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Inteligencia artificial aplicada a la gestion de
casos de dislexia en entornos universitarios:
Una revision sistematica

Resumen

La dislexia es una dificultad de aprendizaje que afecta la lectura y la escritura, y se ha estudiado
en busca de nuevas herramientas para su deteccion y tratamiento. Este articulo analiza la aplicabilidad de
la Inteligencia Artificial al manejo de casos de dislexia en entornos universitarios mediante una revision
sistematica centrada en las contribuciones de la literatura cientifica sobre evaluacion, diagnostico e
intervencion. Mediante busquedas en Scopus y Web of Science, se seleccionaron estudios empiricos
considerando el método Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Protocols.
Los resultados muestran que la Inteligencia Artificial es eficaz en la deteccion de la dislexia mediante el
analisis del movimiento ocular y la neuroimagen, lo que permite un diagnéstico precoz. Sin embargo, la
investigacion se ha centrado principalmente en la evaluacion y el diagnostico, mientras que su aplicacion en
intervenciones requiere mas estudios. En conclusion, la Inteligencia Artificial tiene el potencial de mejorar la
accesibilidad y la personalizacion en el tratamiento de la dislexia, contribuyendo a la transformacion de los
procesos educativos universitarios en estudiantes con esta condicion.

Palabras clave: Dislexia; inteligencia artificial; educacion; estudiantes universitarios; revision sistematica.

Introduction Although there is no universal

The acquisition of reading skills is
not limited to academia, but is also a public
health issue, as language and literacy are
key determinants of health. These are linked
to academic, social, and economic success
through the increase of longevity chances and
the decrease of the probability of experiencing
poverty or suffering from certain diseases
(World Health Organization [WHO], 2018;
Johnston, 2019).

At its most basic level, learning to read
allows students to achieve their school goals
and advance to more complex skills typical
of higher educational levels (Sanfilippo et al.,
2020; Lohvansuu et al., 2021; Bravo et al.,
2023; Burgos-Mendieta et al., 2024); however,
some people face persistent difficulties in
reading, such as inaccurate word reading or
difficulties to comprehend the meaning of
what is read, which are part of the diagnostic
criteria for dyslexia (American Psychiatric
Association [APA], 2013; Cancer & Antonietti,
2022; Larco, 2023; Serna, 2023).
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definition of dyslexia, it is considered a
specific learning disability affecting reading
and writing, characterized by problems in
phonological processing, naming speed
and working memory. This disorder is not
related to intelligence or motivation, nor
is it caused by sensory deficits (Dirad et al.,
2009; Griffin & Pollak, 2009). Its origin is
associated with genetic, neurodevelopmental
and environmental factors, which also
influence how it manifests itself depending
on the language and writing system. In
addition, the social and emotional context can
affect its evolution. However, with early and
appropriate instruction, people with dyslexia
can overcome many of their difficulties and
develop their educational potential (Helland,
2022; Wolf et al., 2024).

To address this condition, useful tools
have emerged that include the application of
new digital technologies (Alsswey et al., 2021;
Al-Dokhny et al., 2022), such as assistive
technologies, virtual reality tools, mobile
applications, online learning environments,
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digital games, among others (Rodriguez-
Cano et al., 2021; Ausin et al., 2023). These
innovations are beneficial for both clinical
and educational fields, especially when facing
the problem of late diagnoses that perpetuate
difficulties to higher levels. These technologies
accelerate the diagnostic process and allow
timely interventions, providing support even
in the face of the challenges of university
education (Simon, 2020; Amador et al., 2021).

If dyslexia is not identified and treated
carly, it can have a significant impact on the
sufferer’s academic education. Difficulties in
reading, writing, and comprehending texts
can lead to overall poor performance, affect
self-esteem, generate demotivation, and cause
problems keeping up with the class (Zuppardo
et al., 2020). Consequently, the person with
dyslexia may develop avoidance strategies to
get rid of frustration, leading to school failure
and even dropout (Gutiérrez-Fresneda et al.,
2022).

This situation may constitute an
obstacle for obtaining a professional degree,
since at this educational level the demands
in terms of reading comprehension, analysis
and writing of complex texts are much higher
(Quisnancela, 2022), in fact, the most common
difficulties in university students with dyslexia
are associated with grammatical problems,
word changes during reading, writing
problems and troubles with relating paragraphs
(Serna, 2023); Consequently, it is necessary to
investigate how the mediation of technology
through the inclusion of innovative and
automated resources contributes to generation
of new opportunities for students from basic to
higher educational levels (Rubio, 2022).

Considering these references, new
technologies, particularly Information and
Communication Technologies (ICT) have
proven to be fundamental for dyslexia
care in educational contexts by facilitating
improvements in fluency, accuracy, writing
and reading comprehension, in addition to
fostering enthusiasm and problem-solving
skills in students (Macas-Macas & Guevara-
Vizcaino, 2020; Guafia-Moya et al., 2023;
Pefialver-Higuera et al., 2024).
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A complementary breakthrough is
Artificial Intelligence (Al), which consists of
systems designed to mimic human cognitive
capabilities, learn from experience and make
decisions autonomously, thus improving
efficiency in various processes. Although there
is no standard universal definition, Al focuses
on the ability of computer systems to adapt to
new situations and optimize the pace of work
(Duan et al., 2019; Aishwarya et al., 2022).

Although this technological advance
seems recent, its creation and application to
the study of dyslexia dates back decades, being
mainly used in assessment and diagnosis.
Al techniques can be useful for automatic
scoring of evaluative results and, therefore,
they provide the advantage of not making
prior assumptions about the nature of the
data obtained and eliminate the natural bias
associated with data processing or scoring
performed by humans (Palacios et al., 2010;
Modak et al., 2019).

In addition, it has been applied as
a multivariate classification technique in
clinical neuroimaging studies to detect and
classify individuals with and without dyslexia
(Tamboeretal.,2016). Atthe intervention level,
it is important to highlight the use of machine
learning applications to treat dyslexia, which
provides leveling opportunities for students
with this disorder, ensuring their inclusion in
academic settings such as universities (Jothi et
al., 2018).

From this perspective, potential of
artificial intelligence in the different processes
carried out in dyslexia cases is remarkable, as
Al allows more accurate assessments given its
ability to analyze large volumes of information,
make earlier diagnoses, develop personalized
interventions, continuously monitor student
performance, or simply enrich educational
processes for students with dyslexia (Barua et
al., 2022; Yang, 2022).

These technologies can serve as a
support to evaluate and identify signs of
dyslexia in students in a fast, adequate and
effective way, allowing the implementation of
curricular management processes according
to principles of adaptation, progression and

Licencia de Creative Commons
Reconocimiento-NoComercial- Compartirlgual 3.0 Unported.
http.//creativecommons.org/licenses/by-nc-sa/3.0/deed.es_ES



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.es_ES

Revista de Ciencias Sociales, Vol. XXXI, No. 3, 2025 julio-septiembre

38-56

contextualization according to the needs,
expectations and intentions of the integral
formation process. In this sense, didactic
and pedagogical mediation strategies based
on Al are conceived and valued to facilitate
the learning and successful participation
of students with dyslexia in university
educational environments (Chalco-Torres et
al., 2023; Gracheva & Shalileh, 2023).

For this reason, the aim of this article
is to analyze the applicability of artificial
intelligence to the management of dyslexia
cases in university settings, based on scientific
literature, through a systematic review focused
on assessment, diagnosis, and intervention
processes. The purpose of this is to provide a
comprehensive view of how Al is transforming
the study of dyslexia, including the detection
phase, understanding it as a preventive
measure for the progression of academic
difficulties in reading and writing in children at
basic educational levels (Carrillo et al., 2011;
Ausin et al., 2023).

The above implies a minor compromise
of higher academic skills in the future.
However, it also highlights that advances
in dyslexia detection seek to streamline this
process so that students at more advanced
levels with reading difficulties can access faster
and more efficient evaluative phases that give
them greater knowledge about their condition,
thus facilitating the choice of intervention
objectives and the implementation of the
intervention, for which Al would also be very
useful (Platas-Garcia et al., 2023).

By understanding both the benefits of
Al in the study of dyslexia and the areas that
require further attention and research, this
paper will serve as a valuable resource for
educators, researchers, and practitioners in
both the social sciences (education) and health
sciences who seek to integrate advanced
technologies into their practices and design
inclusive and adaptive curricula, thereby
improving the accessibility and effectiveness
of educational processes to support university
students with dyslexia.
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1. Theoretical foundation

1.1. Historical evolution of the study of
dyslexia

The term “dyslexia” first appeared in the
late 19th century to refer to difficulties with
words presented by numerous adult patients.
However, later studies described cases of what
was called “word blindness” in gifted children,
characterized by a discrepancy between
intellectual abilities and reading and writing
skills, which led to further investigations into
its causes (Wolf et al., 2024).

Over time, explanatory models of
dyslexia have emerged with the intention of
deepening the understanding of the underlying
descriptors of this difficulty. According to
Helland (2022), works such as the “The
equilibrium model of dyslexia” describe that
beginning reading is managed primarily from
the right hemisphere of the brain, but shifts
to the left hemisphere as the child learns to
read, so that when this process does not occur
properly, reading difficulties may arise. On
the other hand, the “Morton and Frith causal
model” posits that dyslexia is a multifactorial
disorder, influenced by both biological and
environmental factors. This model emphasizes
the importance of considering different levels
of analysis, from genetic to social, to fully
understand dyslexia.

Another crucial milestone corresponds
to the inclusion of techniques such as
electroencephalogram (EEG) and magnetic
resonance imaging (MRI), which allow
observation of brain structure and function.
In addition, magnetoencephalography
(MEG) demonstrated impaired directional
connectivity in dyslexia, from the right
auditory cortex to Broca’s area, supporting the
hypothesis that a deficit in the phonological
perceptual mechanism hinders phonological
manipulation (Helland, 2022).

According to the British Dyslexia
Association (2025), these findings led to the
development of intervention approaches,
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which indicate that people with dyslexia
respond better to visual or kinesthetic
learning strategies, which activate the right
side of the brain, such as pictures, diagrams,
interactive methods and tactile learning. This
is due to dyslexia’s resistance to conventional
teaching methods, although their effects can
be mitigated with targeted interventions that
include the use of information technology and
specialized support.

Inthisregard, we canunderstand dyslexia
as a specific learning disorder characterized
by a difference between the individual’s
intellectual potential and the implementation
of their reading and writing skills, caused by
alterations in neurodevelopment, which in
turn can be influenced directly or indirectly
by socio-environmental phenomena. These
irregularities produce reading and writing
dynamics that may not be very compatible
with traditional teaching strategies, so the
challenge for education professionals lies in
the need to incorporate new techniques for
literacy learning based on contemporary tools
(including technological ones) supported
by scientific evidence obtained through
neuroimaging studies.

1.2. Historical evolution of artificial
intelligence

The beginnings of Al can be traced back
to the 19th century with Boolean algebra.
Later, during World War II, Alan Turing used
it to crack the Enigma code, creating the
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Bombe machine and developing the concept
of computational intelligence. In 1943, Warren
McCulloch and Walter Pitts modeled a retinal
neuron, laying the foundation for neural
networks and digital brain modeling (Haiech,
2020).

Subsequently, the so-called “cognitive
revolution” led to interdisciplinary work
among researchers to build new models of
human cognition. The models would allow
progress in the development of artificial
intelligence technologies, resulting in an
increased interest in problem solving,
text comprehension and natural language
processing (Doroudi, 2023). Similarly, the
concept of computational intelligence was
concretized in a publication by Alan Turing
in 1950; while the term artificial intelligence
and the intellectual paradigm associated with it
were proposed in 1956 (Haiech, 2020).

In the 1970s, Seymour Papert created
the Logo programming language, adopted for
students with various disabilities (e.g., physical
disabilities, dyslexia, and autism) to learn basic
communication skills. The 1980s and 1990s
were characterized by the robust demonstration
of Al’s ability to adapt, improve its problem-
solving capabilities over time, and interact with
humans through different ways, including facial
expressions and gestures, a time from which
the foundation is laid for the development
of different classes of commercial intelligent
robots on the 2000s and 2010s (Doroudi, 2023).
Figure I below shows graphically the most
important milestones in the historical evolution
of the variables under study.
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Source: Own elaboration, 2025.
Figure I: Historical evolution of the studied variables (dyslexia and artificial
Intelligence)

In this sense, it is understood that
during the emerging development of Al its
focus was purely directed to the computer
science area, which is evidenced by the
emergence of concepts such as computational
intelligence. However, after the collaboration
of professionals from different fields due to the
cognitive revolution, the interest was redirected
towards knowledge that can be applied to
everyday human interaction dynamics, to the
point of intervening on various alterations and
disabilities that affect the course of this type of
interactions.

1.3. Role of social sciences and new
technologies in the study of dyslexia

The study of dyslexia, although it is
usually carried out in an interdisciplinary way,
is strongly approached by the social sciences,
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such as education and educational psychology.
Psychology and education are areas that
converge and complement each other to ensure
the continuity of scientific advances in each of
these disciplines, since educational psychology
has provided teaching with scientifically valid
methodological tools and resources, distancing
it from traditional or intuitive approaches, and
has also made it possible to investigate and
understand learning processes in a systematic
way (Beltran & Pérez, 2011).

On the other hand, the teaching-learning
process has directly influenced the modification
of'the psychologist’s role, replacing the medical
and test application approach with one based
on systemic, ecological and collaborative
intervention, whereby psychologists, in this
case, educational psychologists, now work
more closely with teachers, parents and
other professionals to develop strategies
and programs that help students learn more

43


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.es_ES

Artificial intelligence applied to the management of dyslexia cases in university settings:

A systematic review

Marin-Gonzdlez, Freddy; Cuba-Romero, Gabriela Cristina y

Larios-Ariza, Michell Andrea

effectively (Marin, 2020; Suarez-Rojas et al.,
2024).

This change has emerged as this
discipline has evolved, which also involves
the adaptation of undergraduate and graduate
educational programs to be able to train
educational psychologists with the necessary
skills to perform their work and address
special educational needs, such as those of
students with dyslexia, through direct or
indirect intervention approaches focused on
the student or group, broad intervention at
the school level, intervention in the provincial
or regional education system, or through
the implementation of research practices
(Carrasco et al., 2019).

The integration of new technologies
from an interdisciplinary perspective has
transformed  education and educational
psychology by enabling digitization and access
to multimedia educational resources. These
technologies offer unprecedented flexibility
and adaptability to restructure educational
processes and facilitate more flexible and
personalized learning. In addition, they foster
interaction and collaboration between students
and teachers, since they allow the creation,
modification and distribution of information,
opening new possibilities for more effective
teaching methods (Marin-Gonzélez et al.,
2020; Vega-Rodriguez & Botero-Suaza, 2021).

2. Methodology

This article presents a systematic
review oriented to the applicability of
artificial intelligence (Al) to the management
of dyslexia cases in university settings,
considering  the assessment, diagnosis
and intervention processes. The search
was conducted in July 2024 following the
strategies TITLE-ABS-KEY(“dyslexia” OR
“reading difficulties”) AND TITLE-ABS-
KEY(“artificial intelligence” OR “machine
learning” OR “neural networks” OR “natural
language processing”) for the Scopus database
and TS=(“dyslexia” OR “reading difficulties”)
AND  TS=(“artificial intelligence” OR
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“machine learning” OR “neural networks”
OR “natural language processing”) for Web of
Science.

Although both search strategies are
composed of the same keywords, they are
presented in isolation, since the advanced
search option was used for both databases;
the main reason why this type of search
was applied is because it allows obtaining
more precise and specific results in terms of
the study variables. From a complementary
perspective, with the documents obtained, a
co-occurrence analysis of the keywords was
carried out using the VosViewer software,
with the aim of visualizing the relationships
between the different terms and identifying the
most important topics and subtopics within the
fields addressed.

The 2020 statement of the Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses for Protocols (PRISMA)
method was taken as a reference. This
facilitates the collection, analysis and summary
of existing studies on a specific topic, ensuring
the reliability of the results. In addition, it
is composed of a 27 items checklist and a
flowchart that visually represents the four
phases of the review process (identification,
selection, eligibility and inclusion (Page et al.,
2021).

The inclusion criteria used for the
selection of documents included in this review
are: a) empirical research articles indexed in
Scopus or Web of Science b) referred to the
application of Al modalities (machine learning,
neural networks...) to dyslexia assessment,
diagnosis or intervention. The exclusion
criteria defined were: review articles, books,
book chapters, editorials and conference
reviews. Finally, the content review and
selection of the papers presented in the results
was carried out based on the inclusion and
exclusion criteria defined in consensus by the
researchers.

3. Results and discussion

The articles were collected in four stages.
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First, the Web of Science (WoS) and Scopus
databases were consulted using the advanced
search option, identifying a total of 376 articles
(135 from Web of Science and 241 from Scopus).
Subsequently, duplicate articles (86 articles)
were eliminated, leaving a total of 290 articles.
In the third stage, the articles were examined in
terms of their title, keywords and abstract, and
the exclusion criteria were applied, followed by

an exhaustive review of the full-text articles and
application of the inclusion criteria, leaving a total
of 94 articles for eligibility, of which 48 were
excluded because they did not refer to the object
of study. Finally, in the last stage, 46 articles were
obtained for the systematic review presented
in an integrated manner in this section. The
development of each of these stages is presented
in Figure II.

c _ .
'*E # of records idenfified from: Scopus: # 91 lecords_ldemlﬂed from: Web of
E (n=241) Science: (n=135)
=
@
=2
A4

Eliminated duplicate records: (n=86)
=
H Filtered records: (n=290) L | Excluded records: {n=196)
=
o
=
=
o
[
5
@ # of full text arficles evaluated Excluded records: (n= 48)
5 for eligibility: (n=94) Reason: not related to the

object of study

Inclusion

Studies included in the
review: (n= 46)

Source: Own elaboration, 2025.

Figure II: PRISMA flow chart

The keyword co-occurrence analysis
of the consulted papers shows that terms
grouped in clusters such as “dyslexia”,
“reading”, “screening”, “classification” and
“feature extraction” reflect a growing interest
in studying dyslexia and reading processes,
including the identification of biomarkers
and the development of assessment tools,
using methods such as neuroimaging and eye
movement monitoring, represented by terms

Licencia de Creative Commons
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such as “EEG”, “fMRI”, “eye tracking” and
“eye movement”. In addition, terms such as
“deep learning”, “support vector machine”,
“artificial intelligence”, “artificial neural
network”, and “natural language processing”
indicate a growing focus on the application of
artificial intelligence to detect and diagnose
dyslexia, as well as to develop data-driven
interventions. This information is illustrated in
Figure II1.
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Figure III: Co-occurrence of keywords

As for the results of the review carried
out, different predominant themes can be
appreciated in the research on the application
of artificial intelligence to the study of
dyslexia, mainly in terms of assessment and
diagnosis, revealing significant advances that
can directly benefit the student population with
signs of dyslexia, including those who belong
to university sectors.

Initially, a large amount of information
was observed oriented to eye movements as
predictive indicators of both dyslexia and its
different levels of severity, of which different
characteristics were studied such as the speed
at which the gaze points move, this being one
of the factors that have been most taken into
account in this type of studies (Appadurai &
Bhargavi, 2021; Vajs et al., 2023; Jothi et al.,
2023).

In addition to the above, features with a
high predictive level are based on the time of
onset of the first eye fixation, the total number
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offixations, the total number of saccades (when
the eyes move rapidly to fixate the image), the
average duration of the fixation saccade, the
length and speed of the saccade, and the ratio of
saccades to fixations (Appadurai & Bhargavi,
2021; Vajs et al., 2023). This is because the eye
movements of people with dyslexia differ from
those of ordinary readers.

Those with dyslexia tend to hold their
fixations longer, experience prolonged reading
times, and make a greater number of fixations
compared to readers without this condition
(Modaketal.,2019; Nerusil etal., 2021; Vajs et
al., 2022), which represents useful information
for university teachers, because, although it
does not replace a formal diagnosis by a health
professional, it constitutes a warning sign
that would be part of the repertoire of basic
knowledge in dyslexia detection.

These studies have shown how all
these features can be integrated together
with different Al modalities such as machine
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learning, within which neural networks and
deep learning are also found for dyslexia
detection, complemented with classification
and regression models used in predictive
tasks such as Hybrid Kernel SVM-PSO and
XGBoost (Jothi & Bhargavi, 2019; Sekhar et
al., 2023; Liu et al., 2024). These techniques
are implemented through text reading
(including in different languages) and non-
reading activities (Nilsson et al., 2016).

The research shows that data on eye
movements performed in the exercise of
reading texts and analyzed through machine
learning, allow predicting dyslexia with high
accuracy. It also highlights the relevance of
using activities that are not directly related to
reading to achieve a more accurate assessment
(El Hmimdi et al., 2021; El Hmimdi et al.,
2022; Vajs et al., 2023).

On the other hand, one of the research
lines that has gained strength within the
subject studied is the application of artificial
intelligence (AI) to the evaluation of brain
activity to predict and detect dyslexia (Garcia
et al., 2014; Tamboer et al., 2016), specifically
through the use of neuroimaging techniques
such as functional magnetic resonance
imaging (fMRI), which is used to measure
brain activity in real time, and other methods
such as electroencephalogram (EEG), used
to measure brain electrical activity (Jothi et
al., 2018; Formoso et al., 2021; Parmar &
Paunwala, 2023).

These techniques have found significant
differences in specific areas of the temporal,
frontal, left occipital, inferior parietal, and
prefrontal brain regions of the right anterior
hemisphere (Cui et al., 2016; Perera et al.,
2018; Martinez-Murcia et al.,, 2020). In
addition, disparities and relevant features
are observed in the EEG alpha band, as well
as increased theta wave activity of the left
hemisphere of the brain; this is substantiated
from results evidencing that adults with
dyslexia show unique patterns of brain wave
activation during the performance of literacy
tasks (Mat et al., 2020; Tomaz et al., 2021;
Beyer et al., 2022; Seshadri et al., 2023).

The aforementioned Al applications
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within this context also correspond to the
use of machine learning, specifically deep
learning, deep and shallow neural networks
(Christoforou et al., 2023a; 2023b; Seshadri
et al., 2023), which have shown high levels
of accuracy, sensitivity and specificity when
classifying individuals with dyslexia; however,
other studies highlight the importance of
continuing research and development of
automated systems to address the challenges of
predicting and detecting this specific learning
disorder (Christodoulides et al., 2022).

In this regard, learning in its different
modalities, within which set-based machine
learning and supervised machine learning
are also included, has been of great help
mainly in the assessment and diagnosis of
dyslexia (Vezzoli et al., 2018; Yong et al.,
2019; Ahmad et al., 2022), through the use
of reading and non-reading tasks, combined
with the aforementioned resources, as well
as for the automatic classification of text
reading difficulty, the identification of reading
fluency, the creation of online game tests, the
generation of profiles of evaluated people and
the establishment of correlations between
different types of learning difficulties to verify
possible relationships between them (Dutt et
al., 2022; Kaisar & Chowdhury, 2022; Zabkar
et al., 2023; Cavalli et al., 2024).

The advantages of these Al applications
include leveraging accurate prediction, the
ease of determining key impairments for each
evaluee, the potential for greater accessibility
and effectiveness of these methods compared to
traditional ones, the increased generalizability
across large and diverse datasets, and the
opportunity to improve the current assessment/
diagnostic system through globalization of
these approaches (Kaisar & Chowdhury, 2022;
Erbeli et al., 2023; Kothapalli et al., 2023; El
Hmimdi et al., 2024).

In summary, the assessment and
diagnostic processes have benefited from
different AI modalities by allowing them
to act as a support to accelerate the analysis
processes of different indicators of dyslexia,
such as eye movements, brain areas and brain
wave activation patterns, and some aspects

47


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.es_ES

Artificial intelligence applied to the management of dyslexia cases in university settings:

A systematic review

Marin-Gonzdlez, Freddy; Cuba-Romero, Gabriela Cristina y

Larios-Ariza, Michell Andrea

related to the student’s performance in reading
tasks (difficulty, fluency, among others).

In addition, AI has also been able
to elaborate comparative results between
individuals with and without dyslexia in a
faster and more efficient way, so that all of the
above, taken together, represents a significant
advance to optimize the processes carried out
in the detection phase, which would mitigate
the phenomenon of late diagnoses and the
negative consequences that derive from it,
mainly in students in higher grades who lose
the possibility of receiving timely treatment
due to the absence of a diagnostic category
that allows effectively understanding such
difficulties.

In the context of intervention,
research has been mostly focused on the
university population (Mpia et al., 2013;
Pedroli et al., 2017), which encompasses the
implementation of techniques such as assistive
learning technologies, virtual reality, tools
to personalize the learning experience for
students with dyslexia, and recommendation
algorithms for the aforementioned resources
(Alsobhi & Alyoubi, 2019; Zingoni et al.,
2021; Wang et al., 2022; Morciano et al.,
2024).

These intervention modalities provide
several advantages such as generation of
increased brain activity associated with

learning, improved cognitive skills and
academic performance, recommendations
tailored to each student’s experience,

improved and assisted text comprehension,
correlation of dyslexia type with preferred
learning style, increased ability to apply what
is learned in practical contexts, increased
satisfaction with the learning process, real-
time feedback, and significant improvement
in phonological awareness, reading aloud, and
writing (Nandhini & Balasundaram, 2013;
Alsobhi & Alyoubi, 2019; Wang et al., 2022;
Corona-Gonzalez et al., 2024).

In general terms, although the literature
about Al based interventions is scarce, its focus
on the personalization of the learning processes
of reading and writing skills is highlighted,
which includes the recommendation and
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provision of reinforcement strategies, as well
as the proportion of assistance to complete
activities related to text comprehension,
ensuring the improvement of the student’s
academic performance, but also of their
intellectual faculties, evidencing intervention
from the transcendental aspects to the
superficial ones.

Finally, the congruence between what
was developed in the scientometric process
and the analysis of the consulted content is
highlighted, since the figure provided by
VosViewer (see Figure III), summarizes
important elements argued to a greater degree
in the theoretical construction of the review
results, represented by keywords such as
“MRI”, “fMRI” and “EEG”, corresponding
to brain activity assessment techniques,
articulated with different Al modalities such
as machine and deep learning, and neural
networks, useful also for the creation of
classification algorithms; this evidenced in
keywords such as “deep learning”, “artificial
neural network™, “classification” and “support
vector machine”. Keywords related to dyslexia
detection, including through eye movements,

are also identified, represented through
“dyslexia detection”, “eye tracking” and “eye
movement”.

Conclusions

As discussed throughout this paper,
there is evidence of the effectiveness of
various Al applications to the study of
dyslexia, specifically in assessment, diagnosis
and intervention processes, however, it is
notable the predominance of research focused
on the evaluative and diagnostic area, which
reflects the need of deeper understanding of
the intervention area.

To address this gap, it is suggested
that future work could be oriented towards
research lines focused mainly on interventions
supported by the use of Al in its different
modalities, given its benefits in terms of
improving the cognitive skills involved in
the learning processes of reading capacities,
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well as in terms of the possibility of carrying Computational  Intelligence  and
tailored, personalized and assistive Neuroscience, 8491753. https:/doi.
interventions with real-time feedback for org/10.1155/2022/8491753
students with dyslexia, specifically in higher .
Aishwarya, G. L., Satyanarayana, V.,

education.

In this regard, the usefulness of the
findings of this research in the university
training field is highlighted, since the
knowledge of tools that integrate Al with
other resources such as evaluation methods
of brain activity and eye movement recording
techniques, allows identifying alternatives
that provide an early diagnosis in students
who show difficulties in reading and in
whom the presence of dyslexia is suspected.
However, despite the valuable contributions
obtained from the two most relevant academic
repositories, a possible limitation of this study
is that using a larger number of databases
could have resulted in a broader sample of
relevant results.

Despite the above, it has been possible
to conclude that with an early assessment, it
is possible to manage the necessary curricular
adaptations to counteract signs and symptoms
of dyslexia, and even these modifications
may include Al-designed tools to streamline
the intervention process, given its ability to
recommend specific strategies to address
each case and positively enrich the learning
experience of each student, Therefore, these
advances may be key to level reading skills
between students with and without dyslexia,
increase motivation for learning and academic
performance in students with dyslexia, reduce
their risk of academic dropout, as well as
provide opportunities to ensure the inclusion
of this population in university and work
environments.
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