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Artificial Intelligence (AI) technologies are rapidly transforming contemporary educational 
practices and are increasingly being explored as tools for supporting students with learning 
disabilities (LD). These technologies include intelligent tutoring systems, natural language 
processing applications, adaptive learning environments, speech-to-text tools, automated 
feedback systems, and generative AI platforms capable of  assisting reading and writing 
processes. The purpose of  this narrative review is to synthesize the emerging literature on 
the use of  Artificial Intelligence tools in supporting students with learning disabilities and 
to examine their educational benefits, potential risks, and broader implications for inclusive 
education. The review draws on research from educational technology, cognitive psychology, 
and special education published between 2010 and 2024. The findings suggest that AI-based 
tools can enhance reading accessibility, support written language production, facilitate 
executive functioning and self-regulated learning, and contribute to early identification of  
learning difficulties. At the same time, the literature highlights important concerns regarding 
ethical issues, data privacy, algorithmic bias, and the potential over-reliance on automated 
systems. The review argues that Artificial Intelligence should be understood as a form of  
cognitive and pedagogical support that can enhance inclusive educational environments 
when integrated within appropriate pedagogical frameworks. Future research should focus 
on longitudinal classroom studies, the impact of  generative AI on independent learning skills, 
and the development of  ethical guidelines for responsible AI implementation in education.
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INTRODUCTION
Artificial Intelligence (AI) has emerged as one of  the 
most transformative technological developments of  the 
twenty-first century, profoundly influencing multiple 
sectors including healthcare, economics, communication, 
and education. In the educational domain, AI technologies 
are increasingly being integrated into teaching and 
learning processes in order to enhance personalization, 
automate assessment, and provide adaptive instructional 
support (Holmes, Bialik, &Fadel, 2019; Luckin et al., 
2016). Educational Artificial Intelligence (AIED) 
refers to the use of  computational systems capable of  
performing tasks that typically require human intelligence, 
such as pattern recognition, decision-making, language 
processing, and adaptive feedback (Russell &Norvig, 
2021). Over the last decade, advances in machine 
learning, natural language processing, and generative AI 
have significantly expanded the potential applications of  
AI within educational contexts.The increasing adoption 
of  AI technologies has generated considerable interest 
among researchers and policymakers who view AI as a 
potential catalyst for transforming learning environments 
and improving educational outcomes (Zawacki-Richter 
et al., 2019). AI systems can analyze large volumes of  
learner data, identify patterns of  learning behavior, and 
deliver personalized instructional experiences tailored to 
individual learners’ needs. Such capabilities are particularly 
relevant in inclusive educational settings where learners 

present diverse cognitive profiles, learning styles, and 
educational needs (Holmes &Tuomi, 2022).Among the 
student populations that may benefit significantly from 
AI-based educational tools are students with learning 
disabilities (LD). Learning disabilities constitute a 
heterogeneous group of  neurodevelopmental conditions 
characterized by persistent difficulties in academic skills 
such as reading, writing, or mathematics despite adequate 
intelligence and educational opportunities (American 
Psychiatric Association, 2022). Common forms of  
learning disabilities include dyslexia, dysgraphia, and 
dyscalculia, all of  which can significantly affect academic 
performance and participation in classroom activities 
(Snowling&Hulme, 2012). In addition to specific 
academic challenges, many students with learning 
disabilities experience deficits in executive functions, 
including working memory, cognitive flexibility, planning, 
and self-regulation (Diamond, 2013; Meltzer, 2018).
These cognitive and academic difficulties often create 
barriers to learning in traditional classroom environments 
that rely heavily on standardized instruction and written 
forms of  assessment. As a result, students with learning 
disabilities frequently require additional instructional 
support, differentiated teaching strategies, and assistive 
technologies in order to fully participate in educational 
processes (Graham & Harris, 2018). Over the past three 
decades, assistive technologies have played a crucial role 
in supporting these learners by providing tools such as 
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text-to-speech systems, word prediction software, digital 
graphic organizers, and speech recognition applications 
(MacArthur & Graham, 2016).Recent developments in 
Artificial Intelligence have significantly expanded the 
capabilities of  assistive technologies used in education. 
Modern AI-based educational tools can perform complex 
tasks such as automated text generation, intelligent 
feedback provision, adaptive learning pathways, and 
personalized tutoring. Generative AI systems, including 
large language models, are now capable of  assisting 
students in drafting essays, revising written texts, 
summarizing information, and organizing ideas (Kasneci et 
al., 2023). These technologies have the potential to reduce 
cognitive load, facilitate written language production, 
and enhance academic participation for students with 
learning disabilities.In addition to supporting writing 
and reading skills, AI technologies can also contribute to 
the development of  executive functioning skills. Digital 
tools that incorporate AI algorithms can help students 
organize tasks, plan assignments, monitor progress, 
and receive timely feedback on their learning activities. 
Such functionalities may support self-regulated learning 
processes, which are often impaired in students with 
learning disabilities (Zimmerman, 2008; Meltzer, 2018).
Despite the promising potential of  AI technologies in 
special and inclusive education, the rapid expansion of  AI 
tools has also raised important concerns. Scholars have 
highlighted a range of  ethical, pedagogical, and social 
challenges associated with AI integration in educational 
settings (Zawacki-Richter et al., 2019). These challenges 
include issues related to data privacy, algorithmic bias, 
transparency of  AI systems, and the risk of  excessive 
reliance on automated technologies. Furthermore, some 
researchers argue that AI tools may inadvertently reinforce 
existing educational inequalities if  access to these 
technologies is uneven across schools and socioeconomic 
contexts (Holmes &Tuomi, 2022).Another important 
concern relates to the pedagogical implications of  AI-
supported learning. While AI technologies can provide 
valuable instructional support, they cannot replace the 
complex social, emotional, and motivational functions 
performed by teachers within the learning process. 
Effective integration of  AI in education therefore 
requires a balanced approach in which technological tools 
complement rather than substitute human instruction 
(Luckin et al., 2016).Given the rapid development of  AI 
technologies and their increasing presence in educational 
environments, there is a growing need to critically 
examine how these tools can support students with 
learning disabilities while also addressing potential risks 
and limitations. Understanding both the opportunities 
and challenges associated with AI integration is essential 
for designing inclusive educational practices that leverage 
technological innovations responsibly.The purpose of  
the present narrative review is therefore to examine the 
current state of  research on Artificial Intelligence tools 
designed to support students with learning disabilities. 
Specifically, the review aims to (a) identify the main 

categories of  AI-based educational tools used by students 
with learning disabilities, (b) examine the potential 
educational benefits associated with these technologies, 
(c) analyze the possible risks and ethical challenges related 
to their use, and (d) discuss implications for inclusive 
educational practice and future research. By synthesizing 
existing research findings, the present review seeks to 
contribute to the ongoing discussion regarding the role 
of  Artificial Intelligence in promoting equitable and 
accessible learning environments.

LITERATURE REVIEW
Research on Artificial Intelligence in education has 
expanded significantly over the past decade, reflecting 
broader developments in machine learning, natural 
language processing, and educational data analytics. 
Early research primarily focused on the technological 
capabilities of  AI systems and their potential to automate 
instructional processes. More recent studies have shifted 
toward examining how AI technologies can support 
personalized learning environments and address diverse 
learner needs within inclusive educational settings (Chen 
et al., 2020; Holmes et al., 2019; Zhai et al., 2021). In 
particular, the field of  Artificial Intelligence in Education 
(AIED) has increasingly explored how intelligent 
systems can analyze learner behavior, adapt instructional 
materials, and provide individualized feedback to support 
learning. One important line of  research focuses on the 
potential of  AI technologies to support students with 
learning disabilities. Learning disabilities are associated 
with persistent difficulties in academic domains such as 
reading, writing, and mathematics, often accompanied 
by deficits in executive functioning and self-regulation 
(Diamond, 2013; Meltzer, 2018). These challenges can 
limit students’ participation in traditional instructional 
environments that rely heavily on standardized forms 
of  instruction and assessment. As a result, scholars 
have increasingly examined how digital and AI-based 
technologies can function as compensatory or supportive 
tools that reduce barriers to participation and enhance 
accessibility within educational contexts (MacArthur & 
Graham, 2016; Graham & Harris, 2018).
A substantial portion of  the literature has focused 
on the role of  AI technologies in supporting literacy 
development, particularly for students with dyslexia 
and other reading-related learning disabilities. Research 
indicates that AI-based reading tools often incorporate 
natural language processing and adaptive algorithms that 
modify text complexity, provide vocabulary explanations, 
and support multimodal reading through speech synthesis 
technologies (Chen et al., 2020; Wood et al., 2018). Such 
systems allow learners to access textual information 
through both visual and auditory channels, which may 
reduce cognitive load and improve comprehension. In 
addition, recent studies suggest that machine learning 
models can analyze patterns of  reading errors and 
behavioral indicators within digital learning environments, 
potentially contributing to earlier identification of  
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reading difficulties (Zawacki-Richter et al., 2019; 
Zhang et al., 2024).Another important research strand 
concerns the use of  Artificial Intelligence technologies 
to support written language production, a domain that 
poses considerable challenges for students with learning 
disabilities. Writing requires the coordination of  multiple 
cognitive and linguistic processes, including planning, 
lexical retrieval, syntactic organization, transcription, and 
revision (Graham et al., 2015; MacArthur & Graham, 
2016). AI-supported writing environments increasingly 
incorporate predictive text systems, automated grammar 
correction tools, and generative language models capable 
of  assisting learners during various stages of  the writing 
process. Recent research on generative AI systems 
suggests that these technologies may provide cognitive 
scaffolding that supports idea generation, organization of  
arguments, and revision of  written texts (Kasneci et al., 
2023; Perera & Aboal, 2023). For students with dyslexia or 
dysgraphia, such tools may reduce the cognitive demands 
of  transcription and allow learners to focus more 
effectively on higher-level aspects of  writing.In addition 
to supporting literacy skills, AI technologies have also 
been examined in relation to executive functioning and 
self-regulated learning. Executive functions, including 
working memory, planning, cognitive flexibility, and 
inhibitory control, play a central role in academic learning 
and are often impaired in students with learning disabilities 
(Diamond, 2013). AI-supported educational platforms 
can provide structured scaffolding through reminders, 
task organization systems, and adaptive feedback that 
help learners manage complex academic tasks. Intelligent 
tutoring systems and adaptive learning environments, 
for example, can analyze learner performance and 
adjust instructional difficulty levels accordingly, thereby 
supporting engagement and persistence during learning 
activities (Ma et al., 2014; Holmes et al., 2019; Hopcan et 
al., 2023). Such systems may also promote self-regulated 
learning by providing real-time information about 
progress and performance (Zimmerman, 2008).
Another emerging area of  research concerns the use 
of  Artificial Intelligence for the identification and 
assessment of  learning difficulties. Machine learning 
algorithms can analyze large datasets generated by 
digital learning platforms, including patterns of  student 
interaction, linguistic performance, and task completion 
behaviors. These analytical approaches may help identify 
indicators associated with learning disabilities and support 
earlier educational interventions (Zawacki-Richter et 
al., 2019; Zhang et al., 2024). Although such predictive 
systems remain at an early stage of  development, they 
illustrate the potential of  AI-based learning analytics to 
complement traditional assessment practices.Despite 
these promising developments, the literature also 
highlights important ethical and pedagogical concerns 
related to the integration of  AI technologies in education. 
One frequently discussed issue involves the protection of  
student data and the responsible management of  learning 
analytics information used by AI systems (Williamson 

&Eynon, 2020; Dignum, 2019). Concerns have also been 
raised regarding algorithmic bias and the possibility that 
AI systems trained on biased datasets may reproduce 
or reinforce existing educational inequalities (Holmes 
&Tuomi, 2022). Furthermore, scholars emphasize that 
while AI technologies can provide valuable instructional 
support, they cannot replace the complex social, 
emotional, and pedagogical roles performed by teachers 
within the learning process (Luckin et al., 2016).Overall, 
the existing literature suggests that Artificial Intelligence 
technologies offer significant opportunities for 
supporting students with learning disabilities by enhancing 
accessibility, personalizing instruction, and providing 
cognitive scaffolding during learning activities. At the 
same time, the research field remains relatively young, and 
further empirical investigation is needed to evaluate the 
long-term educational impact of  AI-supported learning 
environments. In particular, scholars have called for more 
classroom-based studies, longitudinal research designs, 
and interdisciplinary collaborations that examine how AI 
technologies can be integrated into inclusive educational 
practices in ways that promote equitable and meaningful 
learning opportunities (Hopcan et al., 2023; Holmes 
&Tuomi, 2022; Zhang et al., 2024).

MATERIALS AND METHODS	
Review Design
The present study adopts a narrative literature review 
design in order to synthesize and interpret existing research 
concerning the use of  Artificial Intelligence technologies 
to support students with learning disabilities. Narrative 
literature reviews are particularly suitable for examining 
emerging and interdisciplinary research areas where 
studies employ diverse theoretical perspectives, research 
designs, and methodological approaches (Baumeister& 
Leary, 1997; Ferrari, 2015). The field of  Artificial 
Intelligence in education represents such a domain, as 
the existing literature includes empirical investigations, 
theoretical analyses, technological evaluations, and 
systematic reviews originating from multiple disciplines 
including educational technology, cognitive psychology, 
computer science, and special education.Within this 
context, the aim of  the present review is not to produce 
a statistical aggregation of  empirical findings but 
rather to provide a structured synthesis of  the main 
research themes and conceptual developments related 
to Artificial Intelligence applications for students with 
learning disabilities. Particular emphasis is placed on 
identifying the main types of  AI-based educational 
tools discussed in the literature, the learning domains in 
which these technologies are applied, and the potential 
educational opportunities and risks associated with their 
implementation in inclusive educational environments.

Literature Search Strategy
The literature search was conducted using widely 
recognized academic databases that provide extensive 
coverage of  research in education, psychology, and 
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educational technology. The primary databases consulted 
included Scopus, Web of  Science, ERIC, and Google 
Scholar. These databases were selected because they 
index a large number of  peer-reviewed publications 
relevant to the intersection of  Artificial Intelligence, 
educational technology, and special education research.
The search focused on publications released between 
2010 and 2024 in order to capture contemporary 
developments in Artificial Intelligence technologies 
and their applications in educational contexts. During 
this period, rapid advancements in machine learning, 
natural language processing, and generative Artificial 
Intelligence significantly expanded the range of  digital 
tools available for educational use.The search process 
employed combinations of  keywords related to Artificial 
Intelligence and learning disabilities. These included terms 
associated with AI technologies in education, intelligent 
tutoring systems, assistive technologies, generative AI 
tools, adaptive learning environments, and applications 
of  Artificial Intelligence in inclusive or special education. 
Boolean operators were used to combine search terms 
in order to identify studies addressing the intersection 
between Artificial Intelligence technologies and the 
educational support of  students with learning disabilities.

Study Selection
The initial search across the selected databases yielded 
approximately 420 publications related to Artificial 
Intelligence in educational contexts. After removing 
duplicate records, the titles and abstracts of  the remaining 
publications were examined in order to identify studies 
relevant to the objectives of  the present review.Studies 
were considered eligible when they examined Artificial 
Intelligence technologies applied to educational contexts 
and included implications for students with learning 
disabilities or related neurodevelopmental conditions. 
Particular attention was given to studies investigating AI-
supported tools for reading assistance, written language 
production, learning support systems, intelligent tutoring 
environments, adaptive learning platforms, and digital 
technologies designed to support executive functioning 
or self-regulated learning.Publications were excluded 
when they focused exclusively on general educational 
technologies without incorporating Artificial Intelligence 
components or when they examined clinical, medical, 
or therapeutic applications unrelated to educational 
environments. In addition, non-academic publications, 
commentaries without theoretical grounding, and sources 
lacking peer-review procedures were excluded from the 
analysis.Following this screening process, ninety-seven 
publications were retained for full-text review. After a 
detailed examination of  the selected studies, forty-three 
publications were ultimately included in the final synthesis 
of  the literature.

Data Analysis and Synthesis
The selected studies were analyzed using a thematic 
synthesis approach aimed at identifying major research 

themes within the literature. The analysis focused 
on examining the educational functions of  Artificial 
Intelligence tools, the learning domains most frequently 
supported by these technologies, and the broader 
pedagogical and ethical implications discussed in the 
literature.Through iterative reading and comparison 
of  the selected studies, recurring patterns and thematic 
areas were identified. The literature was subsequently 
organized into several conceptual categories reflecting 
the main domains in which Artificial Intelligence 
technologies are applied to support students with 
learning disabilities. These thematic areas include 
reading support technologies, tools supporting written 
language production, systems designed to assist executive 
functioning and self-regulated learning, and Artificial 
Intelligence applications related to the identification 
or assessment of  learning difficulties.This thematic 
organization enabled a structured interpretation of  the 
existing literature while highlighting the ways in which 
different technological approaches attempt to address 
the cognitive and educational challenges associated with 
learning disabilities.

Limitations
Although narrative literature reviews provide valuable 
opportunities for synthesizing diverse bodies of  research 
and identifying emerging trends within a field, they 
also present certain methodological limitations. Unlike 
systematic reviews or meta-analyses, narrative reviews 
do not rely on fully standardized procedures for study 
identification and statistical synthesis. As a result, the 
findings presented in the present study should be 
interpreted as a conceptual synthesis of  the existing 
research landscape rather than as a comprehensive 
quantitative evaluation of  empirical evidence.In addition, 
the field of  Artificial Intelligence in education is evolving 
rapidly, and new studies continue to be published at a 
fast pace. Consequently, additional relevant research 
may emerge following the completion of  the present 
review. Despite these limitations, the narrative synthesis 
approach allows for a broad and integrative understanding 
of  the current developments in Artificial Intelligence 
technologies designed to support students with learning 
disabilities.

RESULTS AND DISCUSSION
Categories of  Artificial Intelligence Tools Supporting 
Students with Learning Disabilities
Artificial Intelligence technologies used in educational 
contexts can be broadly categorized according to the 
learning functions they support. The literature indicates 
that most AI applications designed for students with 
learning disabilities focus on four major domains: 
reading support, written language production, executive 
functioning and self-regulation, and identification or 
assessment of  learning difficulties. These categories 
reflect both the cognitive characteristics of  learning 
disabilities and the technological capabilities of  modern 
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AI-based educational systems (Holmes et al., 2019; 
Zawacki-Richter et al., 2019; Holmes &Tuomi, 2022; 
Chen et al., 2020; Hopcan et al., 2023).

AI Tools for Reading Support
Reading difficulties, particularly those associated with 
dyslexia, represent one of  the most frequently studied 
areas in the intersection between Artificial Intelligence 
and special education. Dyslexia affects decoding 
accuracy, phonological processing, reading fluency, and 
comprehension, which can significantly limit students’ 
access to academic content (Snowling&Hulme, 2012; 
Peterson & Pennington, 2015). AI-driven reading 
technologies attempt to address these difficulties by 
providing adaptive reading environments and multimodal 
support systems.Recent research has demonstrated that 
AI-based reading tools frequently incorporate natural 
language processing algorithms that analyze textual 
complexity and automatically adjust reading materials to 
the learner’s level. Such systems can modify vocabulary 
difficulty, sentence structure, and presentation format, 
thereby enabling students to access texts that would 
otherwise be too demanding (Holmes &Tuomi, 2022; 
Chen et al., 2020). Adaptive reading platforms may also 
include features such as text-to-speech functionality, 
vocabulary explanations, automated summarization, 
and dynamic highlighting of  syntactic structures. These 
functionalities allow students with dyslexia to process 
written content through multiple sensory channels and 
maintain engagement with academic texts (Wood et al., 
2018; Okonkwo & Ade-Ibijola, 2021).Speech synthesis 
and text-to-speech technologies represent one of  the 
most widely implemented forms of  AI-supported 
reading assistance. These tools convert written text into 
spoken language, allowing learners to listen to educational 
material while simultaneously following the text visually. 
Empirical studies indicate that such technologies can 
improve reading comprehension and reduce cognitive 
load among students with reading disabilities (Wood et 
al., 2018). Similarly, recent research highlights the role 
of  AI-driven reading assistants that adapt reading speed 
and provide real-time comprehension feedback during 
reading activities (Chen et al., 2020; Hopcan et al., 2023).
Beyond accessibility features, machine learning algorithms 
are increasingly being used to detect patterns in reading 
behavior that may indicate early signs of  dyslexia. AI 
models trained on linguistic and behavioral data can 
analyze reading errors, eye-movement patterns, and 
response times during reading tasks. Such technologies 
may contribute to earlier identification of  reading 
difficulties and facilitate timely intervention strategies 
(Zawacki-Richter et al., 2019; Holmes &Tuomi, 2022; 
Alkhurayyif  et al., 2024).

AI Tools for Written Language Production
Writing represents one of  the most cognitively demanding 
academic tasks and poses significant challenges for 
students with learning disabilities, particularly those with 

dyslexia and dysgraphia. Writing requires the coordination 
of  multiple cognitive and linguistic processes, including 
idea generation, lexical retrieval, syntactic organization, 
spelling accuracy, and revision strategies (Graham & 
Harris, 2018; MacArthur & Graham, 2016). Artificial 
Intelligence technologies have increasingly been 
integrated into digital writing environments in order to 
support these processes.AI-based writing tools include 
grammar correction systems, predictive text technologies, 
automated feedback platforms, and generative language 
models capable of  assisting learners during various stages 
of  the writing process. Grammar correction and predictive 
text systems rely on machine learning algorithms 
that analyze linguistic patterns and provide real-time 
suggestions during writing activities. These systems 
may help students reduce spelling errors and improve 
grammatical accuracy while maintaining writing fluency 
(Okonkwo & Ade-Ibijola, 2021; Zhai et al., 2021).Recent 
developments in generative Artificial Intelligence have 
significantly expanded the capabilities of  digital writing 
support tools. Large language models can assist learners 
in generating ideas, organizing arguments, summarizing 
information, and revising written texts. Studies examining 
the educational use of  generative AI systems suggest that 
such technologies may function as cognitive scaffolding 
mechanisms that support the writing process while 
promoting learner engagement and autonomy (Kasneci et 
al., 2023; Zhai et al., 2021; Zhao, 2025).For students with 
learning disabilities, these technologies may help reduce 
the cognitive load associated with transcription processes 
such as spelling and handwriting. By automating lower-
level writing processes, AI tools may allow learners to 
focus more effectively on higher-order aspects of  writing, 
including coherence, argumentation, and text organization 
(MacArthur & Graham, 2016; Graham & Harris, 2018). 
However, researchers emphasize the importance of  
examining whether such technologies promote long-
term development of  writing skills or primarily function 
as compensatory tools that substitute for certain writing 
processes (Kasneci et al., 2023; Jaime-Vargas, 2025).

AI Tools for Executive Functioning and Self-
Regulated Learning
Executive functions play a crucial role in academic 
learning and include cognitive processes such as 
working memory, planning, cognitive flexibility, and 
self-regulation (Diamond, 2013). Students with learning 
disabilities frequently experience difficulties in organizing 
tasks, maintaining attention, monitoring progress, 
and regulating their learning behavior (Meltzer, 2018). 
Artificial Intelligence technologies have increasingly been 
incorporated into educational applications designed to 
support these processes.AI-based learning management 
systems and digital planning tools can provide structured 
support for task organization and time management. 
For example, intelligent tutoring systems can analyze 
learner performance and deliver adaptive feedback that 
helps students monitor their progress during learning 
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activities (Ma et al., 2014). Similarly, AI-supported 
planning assistants can provide reminders, structured 
task sequences, and personalized learning schedules 
that help students manage complex academic tasks.
Research suggests that such technologies may support 
the development of  self-regulated learning strategies 
by providing real-time feedback and scaffolding during 
learning activities (Zimmerman, 2008; Holmes et al., 2019). 
Adaptive learning platforms can also adjust instructional 
difficulty levels according to learner performance, thereby 
supporting motivation and engagement among students 
with diverse learning needs (Zawacki-Richter et al., 2019; 
Hopcan et al., 2023).

AI Tools for Identification and Assessment of  
Learning Difficulties
Another emerging application of  Artificial Intelligence 
in special education concerns the identification and 
assessment of  learning disabilities. Traditional assessment 
methods for learning disabilities often rely on standardized 
tests and clinical evaluations conducted by specialists. 
While these methods remain essential, researchers have 
increasingly explored the potential of  machine learning 
algorithms to analyze patterns of  learning behavior and 
detect early indicators of  learning difficulties (Zawacki-
Richter et al., 2019).AI-based assessment systems can 
analyze large datasets derived from digital learning 
environments, including student responses, interaction 
patterns, and performance metrics. By identifying patterns 
in learner behavior, machine learning models may help 
detect potential learning difficulties at earlier stages of  
development. For example, AI algorithms can analyze 
reading accuracy, spelling errors, and linguistic complexity 
in written texts to identify patterns associated with 
dyslexia or dysgraphia (Holmes et al., 2019; Alkhurayyif  
et al., 2024).Such technologies may contribute to earlier 
identification of  learning disabilities and enable educators 
to implement targeted interventions more rapidly. 
However, the use of  AI for diagnostic purposes also 
raises important ethical concerns related to algorithmic 
transparency, reliability, and data privacy. Researchers 
emphasize that AI-based assessment systems should 
complement rather than replace professional evaluation 
conducted by educators and specialists (Holmes &Tuomi, 
2022; Hopcan et al., 2023; Zhao, 2025).

Discussion
The rapid advancement of  Artificial Intelligence (AI) 
technologies has significantly transformed the field of  
educational technology and has opened new possibilities 
for supporting diverse learners in inclusive educational 
environments. In recent years, AI-based tools have 
increasingly been explored as potential supports for 
students with learning disabilities, particularly in areas such 
as written language production, reading comprehension, 
and executive functioning. The literature reviewed in this 
study suggests that AI technologies may offer important 
opportunities for addressing several of  the cognitive and 

academic challenges that characterize learning disabilities.
One of  the most frequently highlighted advantages of  
AI technologies in education is their capacity to facilitate 
personalized learning environments. AI systems are 
capable of  analyzing learner data, identifying patterns of  
learning behavior, and adapting instructional materials to 
individual needs (Holmes et al., 2019; Luckin et al., 2016). 
Such adaptive capabilities are particularly relevant for 
students with learning disabilities, whose learning profiles 
often require differentiated instruction and individualized 
support (Graham & Harris, 2018). Recent systematic 
reviews indicate that AI-supported learning environments 
can enhance engagement, improve academic performance, 
and provide more flexible learning pathways for students 
with diverse educational needs (Zawacki-Richter et al., 
2019; Holmes &Tuomi, 2022).
Another important area in which AI technologies appear 
to provide significant support concerns written language 
production. Writing is a complex cognitive activity that 
requires the coordination of  multiple linguistic and 
cognitive processes, including idea generation, lexical 
retrieval, syntactic organization, spelling, and revision. 
Students with learning disabilities frequently experience 
difficulties across these processes, which may negatively 
affect the coherence and organization of  their written 
texts (MacArthur & Graham, 2016). AI-based writing 
support tools, including grammar correction systems, 
predictive text technologies, and generative language 
models, may help reduce cognitive load during writing 
tasks and allow students to focus more effectively on 
higher-level writing processes such as argumentation 
and organization (Kasneci et al., 2023).Recent research 
on generative AI systems has attracted particular 
attention within the field of  educational technology. 
Large language models are capable of  assisting learners 
in generating ideas, structuring arguments, summarizing 
texts, and revising written work. Studies examining the 
educational use of  generative AI tools suggest that 
these systems may function as cognitive scaffolding 
mechanisms that support the writing process while 
promoting learner engagement and autonomy (Kasneci 
et al., 2023; Holmes &Tuomi, 2022). For students with 
dyslexia or dysgraphia, such technologies may reduce 
the barriers associated with spelling and transcription 
processes, allowing learners to focus more effectively on 
the conceptual and communicative aspects of  writing.
In addition to supporting writing, AI technologies may 
also enhance reading accessibility and comprehension 
for students with learning disabilities. Students with 
dyslexia often experience difficulties in phonological 
processing, decoding, and reading fluency, which can 
limit their access to written content (Snowling&Hulme, 
2012). AI-based reading tools that incorporate natural 
language processing can provide features such as text-to-
speech support, vocabulary explanations, and automated 
summarization of  complex texts. These technologies may 
therefore help learners access academic material more 
efficiently and participate more actively in classroom 
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learning activities (Wood et al., 2018).Another dimension 
emphasized in the literature concerns the potential 
contribution of  AI technologies to the development 
of  executive functioning skills. Executive functions, 
including working memory, planning, cognitive flexibility, 
and self-regulation, play a crucial role in academic 
performance and learning processes (Diamond, 2013). 
Many students with learning disabilities experience 
difficulties in organizing tasks, managing time, and 
maintaining attention during learning activities (Meltzer, 
2018). AI-based educational applications can support 
these processes by providing reminders, task organization 
tools, and real-time feedback during learning activities. 
Such functionalities may contribute to the development 
of  self-regulated learning strategies and promote greater 
independence among students with learning disabilities.
From a broader pedagogical perspective, the integration 
of  Artificial Intelligence technologies aligns closely 
with the principles of  inclusive education and Universal 
Design for Learning (UDL). Inclusive education aims 
to create learning environments that accommodate 
diverse learners and reduce barriers to participation 
in mainstream classrooms (Ainscow, 2020). Similarly, 
the UDL framework emphasizes the importance of  
flexible instructional approaches and accessible learning 
materials that support multiple means of  engagement, 
representation, and expression (Meyer, Rose, & Gordon, 
2014). AI technologies may contribute to these goals by 
enabling adaptive learning environments that respond to 
individual learner needs and preferences.
Despite these promising opportunities, the literature also 
identifies several important challenges associated with 
the use of  AI in education. One concern relates to the 
potential over-reliance on technological support. While 
AI tools can provide valuable assistance during learning 
tasks, excessive dependence on automated systems 
may hinder the development of  independent learning 
skills and critical thinking abilities if  these technologies 
are not integrated appropriately into pedagogical 
practices (Holmes et al., 2019).Ethical considerations 
also play a crucial role in discussions surrounding AI in 
education. AI systems often rely on large datasets that 
include sensitive student information, raising concerns 
regarding data privacy, transparency, and responsible data 
management (Zawacki-Richter et al., 2019). Educational 
institutions must therefore ensure that AI technologies 
are implemented in ways that protect student privacy 
and comply with ethical guidelines.Another concern 
frequently highlighted in recent research involves 
algorithmic bias. AI systems are trained on datasets that 
may reflect existing social inequalities or cultural biases. 
If  such biases are embedded in educational algorithms, 
they may inadvertently reproduce or amplify educational 
disparities rather than reduce them (Holmes &Tuomi, 
2022). Addressing these challenges requires careful design, 
evaluation, and regulation of  AI technologies used in 
educational settings.Finally, the literature emphasizes that 
AI technologies should be viewed as complementary tools 

rather than replacements for teachers. Teaching involves 
complex interpersonal processes, including emotional 
support, motivation, and social interaction, which cannot 
be replicated by automated systems (Luckin et al., 2016). 
Consequently, the effective integration of  AI in education 
requires a balanced approach in which technological 
tools support teachers in designing inclusive learning 
environments. The findings of  the present review suggest 
that Artificial Intelligence technologies offer significant 
opportunities for supporting students with learning 
disabilities. When implemented thoughtfully and ethically, 
AI tools may enhance accessibility, facilitate personalized 
learning, and contribute to more inclusive educational 
environments. However, careful consideration of  
pedagogical, ethical, and social implications remains 
essential in order to ensure that these technologies are 
used in ways that genuinely benefit students with learning 
disabilities.

Future Research Directions and Research Agenda
The rapid expansion of  Artificial Intelligence technologies 
in educational contexts has created significant 
opportunities for improving learning environments, 
particularly for students with learning disabilities. Despite 
the promising findings reported in recent studies, the 
literature in this field remains relatively fragmented and still 
at an early stage of  development. Consequently, several 
important research gaps remain that require systematic 
investigation in order to better understand the long-term 
educational implications of  AI-based learning tools.
One important direction for future research concerns 
the long-term effectiveness of  AI-supported learning 
environments for students with learning disabilities. Most 
existing studies examine short-term interventions or 
pilot implementations of  AI tools in controlled settings. 
While these studies provide valuable insights into the 
potential benefits of  AI-supported learning, relatively 
little is known about the long-term impact of  these 
technologies on academic development, cognitive skills, 
and learner autonomy. Longitudinal research designs are 
therefore needed to examine how sustained exposure to 
AI-supported educational environments affects learning 
trajectories among students with learning disabilities 
(Holmes et al., 2019; Zawacki-Richter et al., 2019).
Another important area for future research relates to the 
integration of  generative Artificial Intelligence systems into 
writing instruction. Recent developments in large language 
models have significantly expanded the capabilities of  
digital writing support tools. These technologies can 
assist learners in generating ideas, organizing arguments, 
revising texts, and improving linguistic accuracy. However, 
the pedagogical implications of  such tools remain 
insufficiently understood. While generative AI systems 
may function as cognitive scaffolding tools that support 
writing processes, researchers must also examine whether 
excessive reliance on automated writing assistance may 
influence the development of  independent writing 
skills and metacognitive strategies (Kasneci et al., 2023).
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Future research should also investigate the potential of  
AI technologies to support executive functioning and 
self-regulated learning among students with learning 
disabilities. Executive functions such as working memory, 
planning, and cognitive flexibility play a crucial role 
in academic achievement and are often impaired in 
students with neurodevelopmental disorders (Diamond, 
2013; Meltzer, 2018). AI-based digital tools that provide 
organizational support, task management assistance, and 
adaptive feedback may help learners develop stronger 
self-regulation skills. However, empirical evidence 
regarding the effectiveness of  such interventions remains 
limited, and additional studies are required to explore 
how AI tools can support executive functioning in 
real educational contexts.Another important research 
direction concerns the early identification and diagnosis 
of  learning disabilities through Artificial Intelligence 
systems. Emerging studies suggest that machine learning 
algorithms may be capable of  identifying patterns in 
linguistic behavior, reading performance, or learning 
analytics data that indicate the presence of  learning 
difficulties (Zawacki-Richter et al., 2019). Such predictive 
systems may enable earlier detection of  dyslexia and other 
learning disorders, allowing educators to provide targeted 
interventions at earlier stages of  development. However, 
further research is needed to validate the reliability and 
ethical implications of  such diagnostic technologies.The 
ethical dimensions of  AI in education also represent a 
critical area for future investigation. The increasing use 
of  AI technologies in educational environments raises 
important questions regarding data privacy, algorithmic 
transparency, and responsible data management. AI 
systems often rely on large datasets containing sensitive 
student information, and the protection of  learner data 
must therefore be a central concern in the design and 
implementation of  these technologies (Holmes &Tuomi, 
2022). Future research should explore how ethical 
frameworks and regulatory guidelines can be developed 
to ensure that AI technologies are used responsibly in 
educational contexts.Another challenge that deserves 
greater attention concerns the potential for algorithmic 
bias in educational AI systems. Machine learning 
algorithms are trained on datasets that may reflect existing 
social inequalities or cultural biases. If  such biases are 
embedded within AI systems used in education, they may 
inadvertently reproduce or amplify educational disparities 
rather than reduce them. Researchers must therefore 
examine how AI systems can be designed and evaluated 

in ways that promote fairness, inclusivity, and equitable 
access to educational opportunities (Holmes et al., 2019).
Future studies should also examine the role of  teachers 
in AI-supported educational environments. Although 
AI technologies can automate certain instructional 
processes and provide personalized feedback, they 
cannot replace the complex social and emotional 
dimensions of  teaching. Effective learning environments 
require meaningful interaction between teachers and 
students, as well as pedagogical guidance that supports 
motivation and engagement. Research is therefore 
needed to explore how teachers can integrate AI tools 
into classroom instruction while maintaining their 
central role in the learning process (Luckin et al., 2016).
Another promising research direction involves the 
integration of  Artificial Intelligence technologies within 
the Universal Design for Learning (UDL) framework. 
UDL emphasizes the importance of  providing multiple 
means of  representation, engagement, and expression 
in order to accommodate diverse learners (Meyer et al., 
2014). AI technologies have the potential to support 
these principles by enabling adaptive learning pathways 
and personalized instructional materials. Future research 
should explore how AI-based learning environments can 
be systematically designed according to UDL principles 
in order to promote inclusive educational practices.
Finally, interdisciplinary research approaches may play a 
crucial role in advancing the field of  Artificial Intelligence 
in special education. The development and evaluation of  
AI-supported educational tools requires collaboration 
among researchers in education, psychology, computer 
science, and cognitive science. Such interdisciplinary 
collaboration may facilitate the development of  more 
effective and ethically responsible AI systems that address 
the diverse needs of  students with learning disabilities.In 
summary, while Artificial Intelligence technologies offer 
promising opportunities for supporting students with 
learning disabilities, significant research gaps remain. 
Future studies should focus on long-term educational 
outcomes, the pedagogical integration of  generative AI 
tools, the role of  AI in supporting executive functioning 
and self-regulated learning, and the ethical implications 
of  AI-supported educational environments. Addressing 
these research challenges will be essential for ensuring 
that Artificial Intelligence technologies contribute to 
the development of  inclusive, equitable, and effective 
learning environments

Table 1: Artificial Intelligence Tools Supporting Students with Learning Disabilities

AI Tool / Technology Educational Function Supported Skills Target Population
Speech-to-Text Systems Convert speech into written 

text
Writing production, idea 
expression

Dysgraphia, dyslexia

Text-to-Speech Tools Convert written text into 
spoken language

Reading comprehension Dyslexia

AI Writing Assistants (e.g., 
grammar correction tools)

Automated grammar and 
spelling feedback

Writing accuracy Dyslexia, dysgraphia
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Predictive Text Systems Suggest words and phrases 
during writing

Writing fluency Learning disabilities

Intelligent Tutoring 
Systems

Adaptive instruction based 
on learner performance

Reading, mathematics, 
writing

Diverse learning 
needs

AI Reading Platforms Adaptive reading difficulty 
levels

Reading comprehension Dyslexia

Chatbot Learning 
Assistants

Provide explanations and 
academic support

Conceptual understanding Learning disabilities

AI Summarization Tools Simplify complex texts Reading comprehension Dyslexia
Digital Graphic 
Organizers

AI-supported structuring of  
ideas

Writing organization Dysgraphia

Learning Analytics 
Systems

Monitor learner progress Self-regulated learning Diverse learners

AI Planning Assistants Help organize assignments 
and tasks

Executive functions ADHD, LD

AI Feedback Systems Provide automated feedback 
on assignments

Academic performance Inclusive classrooms

Adaptive Learning 
Platforms

Personalize instruction based 
on performance

Reading, math, writing Learning disabilities

AI Vocabulary Tools Provide context-based 
vocabulary explanations

Language development Dyslexia

AI Reading Assistants Adjust reading speed and 
comprehension support

Reading fluency Dyslexia

Table 2: Research map on AI and learning disabilities

Research cluster What the recent literature mainly 
studies

What is still missing

AI for dyslexia Screening, reading support, text 
accessibility, decoding support

Longitudinal school-based studies and 
stronger classroom evidence

AI for written expression Generative AI, grammar support, 
rewriting, planning assistance

Effects on independent writing 
development and transfer of  skill

AI for broader disability support Accessibility, participation, 
accommodation, inclusive design

More disability-specific comparisons 
and differentiated outcomes

AI for executive functioning Organization, prompting, scaffolding, 
planning support

Experimental evidence focused 
specifically on EF outcomes

AI for identification/assessment Pattern detection, early indicators, 
predictive analytics

External validation, fairness testing, 
real-school implementation

AI and inclusive pedagogy UDL-style flexibility, personalization, 
access

Stronger pedagogical models linking 
AI use to teacher practice

AI ethics in disability education Privacy, bias, transparency, 
dependence, digital divide

Operational ethical frameworks tested 
in schools and universities

Theoretical Implications for Special Education and 
Cognitive Psychology
Recent developments in Artificial Intelligence research 
suggest that AI should not be conceptualized merely as a 
technological tool within educational environments, but 
rather as a form of  cognitive and pedagogical mediation 
that may reshape learning processes and instructional 
practices. Emerging research indicates that AI-based 
technologies can expand access to educational content, 
personalize instruction, and support participation 
for learners with diverse educational needs, including 
students with learning disabilities (Holmes et al., 2019; 

Holmes &Tuomi, 2022; Zawacki-Richter et al., 2019). 
From this perspective, AI technologies function not only 
as assistive tools but also as components of  broader 
learning ecosystems that influence how knowledge is 
accessed, produced, and evaluated.
From a cognitive psychology perspective, one of  the 
most important implications of  AI integration concerns 
the concept of  cognitive scaffolding. Students with 
learning disabilities frequently experience deficits 
in executive functions, including working memory, 
planning, cognitive flexibility, and self-regulation 
(Diamond, 2013; Meltzer, 2018). These difficulties can 
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create significant barriers during complex academic tasks 
such as reading comprehension, problem solving, and 
written language production. AI-supported learning tools 
may partially redistribute cognitive demands by assisting 
learners in organizing information, generating ideas, 
monitoring progress, and revising written work. Within 
this framework, AI technologies can be understood as 
external cognitive supports that extend the learner’s 
capacity to perform complex tasks (Luckin et al., 2016; 
Holmes et al., 2019).A second theoretical implication 
relates to the role of  AI in written language production, 
which represents a particularly challenging academic 
domain for many students with learning disabilities. 
Writing requires the coordination of  multiple linguistic 
and cognitive processes, including lexical retrieval, 
syntactic organization, planning, and revision (Graham & 
Harris, 2018). Students with dyslexia or dysgraphia often 
struggle with transcription processes such as spelling 
and handwriting, which may limit their ability to focus 
on higher-level aspects of  writing such as organization 
and argumentation. Recent research on generative AI 
tools suggests that such technologies may help reduce the 
cognitive load associated with transcription processes by 
supporting idea generation, text organization, and revision 
(Kasneci et al., 2023; MacArthur & Graham, 2016). 
However, researchers also emphasize the importance of  
examining whether the use of  AI writing tools promotes 
the development of  independent writing skills or whether 
it primarily functions as a compensatory mechanism 
that substitutes for certain writing processes.Artificial 
Intelligence technologies also have important theoretical 
implications for inclusive education frameworks, 
particularly in relation to Universal Design for Learning 
(UDL). The UDL model emphasizes the need to design 
learning environments that provide multiple means of  
representation, engagement, and expression in order to 
accommodate diverse learners (Meyer et al., 2014). AI 
technologies may support these principles by enabling 
adaptive learning pathways, personalized instructional 
materials, and flexible methods of  content delivery. In 
this context, AI tools can potentially contribute to the 
creation of  learning environments that reduce barriers to 
participation and improve accessibility for students with 
learning disabilities (Ainscow, 2020).
Nevertheless, the literature also highlights several 
theoretical challenges associated with the integration 
of  AI in inclusive education. One concern relates to 
the distinction between accessibility and meaningful 
participation. While AI technologies can facilitate access 
to educational content, access alone does not necessarily 
guarantee deep learning or meaningful engagement with 
academic tasks. Scholars have therefore emphasized 
the importance of  ensuring that AI-supported learning 
environments promote active cognitive engagement 
rather than passive reliance on automated systems 
(Holmes &Tuomi, 2022).Another important theoretical 
issue concerns the role of  AI technologies in educational 
assessment and early identification of  learning difficulties. 

Recent studies have explored the potential of  machine 
learning algorithms to detect patterns in learning behavior 
that may indicate the presence of  learning disabilities 
(Zawacki-Richter et al., 2019). By analyzing linguistic data, 
reading performance, and interaction patterns within 
digital learning platforms, AI systems may enable earlier 
identification of  learning difficulties and support more 
timely intervention strategies. However, the use of  such 
predictive technologies raises important ethical concerns 
related to data privacy, algorithmic transparency, and 
the potential risk of  bias in automated decision-making 
systems (Holmes et al., 2019).Finally, the integration 
of  AI technologies into educational contexts raises 
broader theoretical questions regarding the evolving role 
of  teachers. While AI tools can support instructional 
processes by providing automated feedback and adaptive 
learning environments, they cannot replace the complex 
interpersonal, motivational, and socio-emotional 
dimensions of  teaching. Effective education requires 
human interaction, pedagogical judgment, and contextual 
understanding, which remain essential components of  the 
learning process (Luckin et al., 2016).Taken together, these 
theoretical implications suggest that Artificial Intelligence 
technologies should be viewed not as replacements for 
traditional educational practices but as complementary 
tools that can support cognitive development, accessibility, 
and inclusive learning environments when implemented 
within carefully designed pedagogical frameworks.

CONCLUSION
The rapid development of  Artificial Intelligence (AI) 
is creating new opportunities to support students with 
learning disabilities. This narrative review indicates that 
AI-based tools can enhance accessibility, personalized 
learning, written language production, and executive 
functioning. Adaptive AI systems can analyze learner data 
and adjust instruction according to individual learning 
pace and needs, supporting differentiated and inclusive 
education (Chen et al., 2020; Holmes et al., 2019; Holmes 
& Tuomi, 2022; Zawacki-Richter et al., 2019; Florian, 
2019). AI writing tools such as predictive text, grammar 
correction systems, and generative language models can 
reduce transcription difficulties and cognitive load for 
students with dyslexia or dysgraphia, allowing greater 
focus on idea generation and text organization (Graham et 
al., 2015; MacArthur & Graham, 2016; Kasneci et al., 2023; 
Perera & Aboal, 2023; Zhao et al., 2025). AI-supported 
platforms may also strengthen executive functioning 
and self-regulated learning through reminders, task 
organization, and real-time feedback (Diamond, 2013; 
Meltzer, 2018; Holmes et al., 2019; Hopcan et al., 2023; 
Jaime-Vargas et al., 2025). In addition, machine learning 
systems may support early identification of  learning 
difficulties through analysis of  student performance data 
(Zhang et al., 2024). However, important concerns include 
overreliance on automated systems, data privacy risks, 
and algorithmic bias (Chassignol et al., 2018; Dignum, 
2019; Williamson & Eynon, 2020). Therefore, AI should 
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be implemented within inclusive frameworks such as 
Universal Design for Learning and used to support—
rather than replace—teachers (Luckin et al., 2016; Meyer 
et al., 2014; Florian, 2019; Holmes & Tuomi, 2022).
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