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Abstract 

Personalized learning has emerged as a transformative approach in special education, particularly for 

students with intellectual disabilities (ID), who require individualized instructional strategies tailored to 

their cognitive, adaptive, and socio-emotional needs. With rapid advancements in Artificial Intelligence 

(AI), there is growing interest in leveraging intelligent systems to design adaptive, responsive, and data-

driven learning environments. This systematic review analyses literature published between 2015 and 

2025 from databases including ERIC, Scopus, Google Scholar, and Web of Science. The review examines 

the application of AI technologies such as intelligent tutoring systems, machine learning algorithms, 

natural language processing, and adaptive learning platforms in supporting personalized learning for 

students with intellectual disabilities. 

The findings indicate that AI-based interventions significantly enhance individualized instruction, 

engagement, skill acquisition, and learning outcomes. AI systems enable real-time feedback, adaptive 

content delivery, and continuous progress monitoring, thereby addressing the heterogeneity of learning 

needs among students with ID. However, the review also identifies critical challenges including limited 

accessibility in low-resource settings, lack of teacher training, ethical concerns related to data privacy, and 

insufficient contextual adaptation in diverse cultural environments. The analysis highlights that while AI 

holds substantial promise, its effectiveness depends on integration with pedagogical frameworks, teacher 

facilitation, and inclusive design principles. 

The review concludes that AI-driven personalized learning represents a significant advancement in special 

education but requires systemic support, policy alignment, and ethical considerations to ensure equitable 

implementation. Future directions emphasize the need for culturally responsive AI models, 

interdisciplinary collaboration, and long-term empirical research. 
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Introduction 

Personalized learning has become a central focus in contemporary special education, emphasizing the ne- 
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ed to tailor instructional strategies to the unique cognitive, behavioral, and adaptive profiles of individual 

learners (Tomlinson, 2014; Rose & Meyer, 2002). Students with intellectual disabilities (ID) often exhibit 

significant variability in learning pace, comprehension abilities, and functional skills, necessitating highly 

individualized educational approaches (Mayer, 2001; Wehmeyer, 2013). Traditional one-size-fits-all 

instructional models are insufficient in addressing this diversity, leading to gaps in learning outcomes and 

engagement (Hall, Meyer, & Rose, 2012). 

In recent years, advancements in Artificial Intelligence (AI) have introduced new possibilities for 

designing adaptive and responsive learning environments (Holmes et al., 2019; Luckin et al., 2016). AI 

technologies—including machine learning, intelligent tutoring systems, and data analytics—enable the 

development of systems that can continuously monitor learner performance and adjust instructional 

content accordingly (Zawacki-Richter et al., 2019; Ma et al., 2014). This shift reflects a broader transition 

in education from standardized instruction toward data-driven personalization (OECD, 2021). 

The integration of AI in special education aligns with global trends emphasizing inclusive and equitable 

education, as reflected in international frameworks advocating learner-centered approaches (UNESCO, 

2021). AI-driven systems have the potential to support individualized education plans (IEPs), enhance 

engagement, and provide real-time feedback, thereby addressing key challenges in teaching students with 

intellectual disabilities (Mishra & Mehta, 2020; Nkambou et al., 2010). 

However, despite growing interest, the application of AI in special education remains uneven and 

fragmented. Issues related to accessibility, teacher readiness, ethical considerations, and contextual 

adaptability continue to influence implementation (Zawacki-Richter et al., 2019; Holmes et al., 2019). 

There is therefore a need for a systematic synthesis of existing research to understand the scope, 

effectiveness, and limitations of AI-based personalized learning for students with intellectual disabilities. 

This review adopts a systematic approach to analyze current literature and provide a comprehensive 

understanding of how AI is transforming personalized learning in special education. 

 

Purpose of the Review 

This review aims to synthesize existing literature on the use of Artificial Intelligence in personalized 

learning for students with intellectual disabilities. The study seeks to: 

● Examine the role of AI in supporting individualized instruction 

● Identify key AI technologies used in special education 

● Analyse the effectiveness of AI-based interventions 

● Explore benefits for students with intellectual disabilities 

● Identify challenges and limitations in implementation 

● Examine ethical and accessibility concerns 

● Analyse applicability in low-resource and Indian contexts 

● Identify research gaps and future directions 

 

Methodology 

This study adopts a systematic review methodology to analyse existing literature on AI-based personalized 

learning in special education. A systematic approach was selected to ensure transparency, rigor, and 

replicability in identifying, selecting, and synthesizing relevant studies. 

Literature was collected from major academic databases including ERIC, Scopus, Google Scholar, 

PubMed, and Web of Science. Keywords used in the search process included Artificial Intelligence, 
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personalized learning, intellectual disabilities, adaptive learning systems, and special education 

technology. 

Inclusion criteria consisted of: 

● Peer-reviewed journal articles published between 2015 and 2025 

● Studies focusing on AI applications in special education 

● Research involving students with intellectual disabilities or related developmental conditions 

Exclusion criteria included: 

● Studies not directly related to education 

● Articles lacking empirical or conceptual relevance 

The selected studies were analysed thematically to identify patterns, trends, and gaps in the literature. 

 

Theoretical Foundations of AI in Special Education 

The integration of Artificial Intelligence (AI) in special education is grounded in evolving theoretical 

perspectives on learning, cognition, and disability (Luckin et al., 2016; Holmes et al., 2019). Traditionally, 

educational practices for students with intellectual disabilities were influenced by behaviorist approaches, 

emphasizing repetition, reinforcement, and structured skill acquisition (Skinner, 1953; Alberto & 

Troutman, 2013). While these approaches remain relevant, contemporary frameworks increasingly 

emphasize individualized, constructivist, and learner-centered paradigms (Bruner, 1966; Vygotsky, 1978). 

Constructivist theory posits that learners actively construct knowledge through interaction with their 

environment, making personalized learning essential for meaningful engagement (Piaget, 1970; Vygotsky, 

1978). In the context of intellectual disabilities, this approach necessitates adaptive instruction that aligns 

with individual learning needs, pace, and cognitive abilities (Tomlinson, 2014). AI technologies support 

this paradigm by enabling dynamic content adaptation and continuous feedback mechanisms (Zawacki-

Richter et al., 2019; Ma et al., 2014). 

The Universal Design for Learning (UDL) framework further strengthens the theoretical basis for AI 

integration. UDL advocates multiple means of representation, engagement, and expression to 

accommodate diverse learners (Rose & Meyer, 2002; CAST, 2018). AI-driven systems operationalize 

UDL principles by customizing instructional delivery, offering multimodal content, and adjusting 

difficulty levels in real time (Al-Azawei et al., 2016). 

From a disability perspective, the shift from the medical model to the social model emphasizes removing 

environmental and systemic barriers rather than focusing solely on deficits (Oliver, 1990; Shakespeare, 

2006). AI has the potential to act as an assistive and enabling tool, reducing barriers to access, 

participation, and learning (UNESCO, 2021). However, its effectiveness depends on inclusive design and 

equitable accessibility. 

Additionally, data-driven decision-making forms a core foundation of AI applications. Learning analytics 

and predictive modeling enable educators to track progress, identify learning gaps, and design targeted 

interventions (Siemens & Baker, 2012). This aligns with individualized education planning, which is 

central to special education practice (Wehmeyer, 2013). 

Thus, AI in special education is not merely a technological innovation but a convergence of pedagogical, 

psychological, and inclusive education principles aimed at enhancing personalized learning. 

 

 

 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260377043 Volume 8, Issue 3, May-June 2026 4 

 

AI in Personalized Learning for Students with Intellectual Disabilities 

● Intelligent Tutoring Systems 

Intelligent Tutoring Systems (ITS) represent one of the most widely used applications of Artificial 

Intelligence in education, designed to simulate one-on-one tutoring by adapting instructional content based 

on learner responses (Ma et al., 2014; Nkambou et al., 2010). These systems utilize algorithms to analyse 

learner performance and provide tailored instruction, thereby supporting individualized learning 

processes. For students with intellectual disabilities, ITS can break down complex tasks into manageable 

steps, provide immediate feedback, and reinforce learning through repetition, which aligns with principles 

of structured and scaffolded instruction (Alberto & Troutman, 2013). 

Empirical research indicates that ITS enhances learner engagement and facilitates skill acquisition by 

offering structured and personalized learning pathways (Ma et al., 2014). The adaptive nature of these 

systems allows for real-time modification of difficulty levels, ensuring that learners are neither 

overwhelmed nor under-challenged. Such responsiveness is particularly beneficial for students with 

intellectual disabilities, as it accommodates variability in learning pace and cognitive functioning 

(Zawacki-Richter et al., 2019). 

● Adaptive Learning Platforms 

Adaptive learning platforms utilize machine learning algorithms to personalize content delivery by 

analysing learner performance data and dynamically adjusting instructional materials (Holmes et al., 2019; 

Zawacki-Richter et al., 2019). These systems continuously track learner progress, identify strengths and 

difficulties, and modify the pace and complexity of content accordingly. For students with intellectual 

disabilities, such platforms provide essential flexibility in learning pace, enabling repeated exposure to 

concepts and gradual progression aligned with individual learning needs (Tomlinson, 2014). 

Furthermore, adaptive systems support differentiated instruction by offering multiple modes of content 

presentation, including visual aids, audio instructions, and interactive activities (Rose & Meyer, 2002; Al-

Azawei et al., 2016). This multimodal approach accommodates diverse learning styles and cognitive 

profiles, thereby enhancing engagement and comprehension among learners with intellectual disabilities. 

 

Natural Language Processing (NLP) Applications 

Natural Language Processing (NLP) enables interaction between learners and digital systems through 

speech and text, facilitating more intuitive and accessible communication (Jurafsky & Martin, 2020; 

Zawacki-Richter et al., 2019). AI-powered chatbots and voice assistants leverage NLP techniques to 

support communication, language development, and comprehension among students with intellectual 

disabilities (Holmes et al., 2019). These systems can interpret user input, generate appropriate responses, 

and provide real-time feedback, thereby enhancing interactive learning experiences. 

Such tools are particularly beneficial for learners with limited verbal abilities, as they offer alternative 

communication channels that reduce dependency on traditional modes of expression (Light & 

McNaughton, 2014). By providing immediate and consistent feedback, NLP-based applications support 

the development of both expressive and receptive language skills, while also promoting engagement and 

independence in learning contexts (Luckin et al., 2016). 

 

AI-Based Assistive Technologies 

AI-driven assistive technologies encompass a range of tools such as speech-to-text systems, predictive 

text applications, and visual recognition technologies that support both functional independence and 
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academic participation (Holmes et al., 2019; UNESCO, 2021). These technologies leverage artificial 

intelligence to enhance accessibility and provide personalized support to learners with intellectual 

disabilities. 

For instance, AI-enabled reading tools can simplify complex text, highlight key information, and offer 

auditory support, thereby improving comprehension and access to learning materials (Al-Azawei et al., 

2016; Luckin et al., 2016). Similarly, visual recognition systems can assist individuals in performing daily 

living tasks and navigating their environments by identifying objects, faces, or locations in real time. Such 

applications contribute to increased autonomy and engagement, aligning with the goals of inclusive and 

assistive education (Zawacki-Richter et al., 2019). 

 

AI in the Indian Context 

The application of AI in special education within India presents both opportunities and challenges. India’s 

diverse socio-economic landscape, digital divide, and resource constraints significantly influence the 

adoption of technology in education. 

Government initiatives such as Digital India and the National Education Policy (NEP) 2020 emphasize 

the integration of technology in education, including support for learners with disabilities. However, 

implementation remains uneven across urban and rural settings. 

In many government schools, limited access to digital infrastructure, lack of trained personnel, and 

inadequate funding hinder the effective use of AI-based tools. Additionally, awareness about AI 

applications in special education is still emerging among educators and caregivers. 

Despite these challenges, AI has the potential to bridge gaps in access to quality education, particularly 

through low-cost digital platforms and mobile-based learning solutions. Contextual adaptation and 

localized content development are essential for ensuring relevance and effectiveness. 

 

Challenges in Implementation 

● Technological and Infrastructure Barriers 

Limited access to digital devices, internet connectivity, and assistive technologies restricts the use of AI 

in many educational settings, particularly in low-resource environments. 

● Lack of Teacher Training 

Educators often lack the necessary skills to effectively integrate AI tools into teaching practices. Without 

proper training, technology remains underutilized. 

● Ethical and Privacy Concerns 

AI systems rely on large datasets, raising concerns about data privacy, consent, and security, especially 

for vulnerable populations. 

● Digital Divide 

Socio-economic disparities result in unequal access to technology, potentially widening educational 

inequalities. 

● Limited Contextual Adaptation 

Many AI tools are developed in Western contexts and may not align with local languages, cultures, and 

educational needs. 

 

Conceptual Model of AI-Driven Personalized Learning 

The literature suggests that AI-based personalized learning operates through the interaction of three key  
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domains: 

Technological Systems (AI Tools) 

 ↓ 

 Pedagogical Practices (Instruction & Adaptation) 

 ↓ 

 Learner Outcomes (Engagement, Skill Development, Independence) 

These domains are interconnected and influenced by contextual factors such as infrastructure, teacher 

competence, and socio-cultural environment. Effective implementation requires alignment across all 

levels. 

 

Discussion 

The reviewed literature indicates that Artificial Intelligence (AI) has significant potential to transform 

personalized learning for students with intellectual disabilities. By enabling adaptive instruction, real-time 

feedback, and data-driven decision-making, AI addresses key limitations of traditional teaching methods 

(Holmes et al., 2019; Zawacki-Richter et al., 2019). These capabilities support individualized learning 

pathways and enhance engagement, thereby improving overall learning outcomes. 

However, the effectiveness of AI is contingent upon its integration within pedagogical frameworks and 

institutional systems (Luckin et al., 2016). Technology alone cannot ensure improved outcomes without 

active teacher facilitation, contextual adaptation, and adherence to inclusive design principles (Rose & 

Meyer, 2002; UNESCO, 2021). The role of educators remains critical in interpreting data, guiding 

instruction, and ensuring meaningful learning experiences. 

The findings also highlight the risk of technological determinism, wherein AI is perceived as a standalone 

solution to educational challenges (Selwyn, 2019). Such an approach may overlook the complexities of 

teaching and learning, particularly in special education contexts. Therefore, a balanced approach that 

integrates human expertise with technological support is essential to maximize the benefits of AI while 

maintaining pedagogical integrity. 

 

Implications for Practice and Policy 

1. Integration of AI in Teacher Education: Teacher education programs must systematically 

incorporate training on AI-based instructional tools and their application in special education contexts 

(Luckin et al., 2016; Holmes et al., 2019). Pre-service and in-service training should include practical 

exposure to adaptive learning platforms, intelligent tutoring systems, and assistive technologies, 

enabling educators to effectively integrate these tools into classroom practice. Additionally, training 

should focus on developing digital pedagogical competencies, including data interpretation, ethical 

use of AI, and designing inclusive learning environments. Continuous professional development 

initiatives and capacity-building workshops are essential to ensure that teachers remain updated with 

evolving technological advancements and are able to critically evaluate AI tools for educational use. 

2. Development of Accessible AI Tools: The design and development of AI systems must prioritize 

accessibility, inclusivity, and usability to meet the diverse needs of learners with intellectual 

disabilities (UNESCO, 2021). Developers should adopt Universal Design for Learning (UDL) 

principles to ensure that AI tools provide multiple means of representation, engagement, and 

expression (Rose & Meyer, 2002). This includes features such as simplified interfaces, multimodal 

content delivery (audio, visual, tactile), and customizable settings that allow adaptation to individual 
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learning profiles. Furthermore, culturally responsive design is crucial to ensure relevance across 

different socio-cultural contexts, particularly in countries like India. Collaboration between educators, 

technologists, and special education experts is necessary to create user-centered and contextually 

appropriate AI solutions. 

3. Infrastructure Development: Robust digital infrastructure is fundamental for the effective 

implementation of AI in special education. Investment is required in providing access to devices, high-

speed internet connectivity, and assistive technologies, particularly in underserved and rural areas 

(OECD, 2021). Schools and institutions must be equipped with adequate technological resources to 

support AI-based learning environments. In addition, maintenance, technical support, and digital 

literacy initiatives should be integrated to ensure sustained use of these technologies. Addressing the 

digital divide is critical to prevent the exclusion of marginalized populations and to promote equitable 

access to AI-driven educational opportunities. 

4. Policy Support and Funding: Government policies play a crucial role in facilitating the integration 

of AI in inclusive education systems. Policy frameworks should explicitly recognize the role of AI in 

enhancing learning outcomes for students with disabilities and allocate adequate funding for its 

implementation (UNESCO, 2021). National education policies should include provisions for the 

development, dissemination, and monitoring of AI-based interventions in special education. Financial 

support is also necessary for research, infrastructure development, and teacher training initiatives. 

Public-private partnerships can further support innovation and scalability of AI solutions. Effective 

policy implementation requires coordination among stakeholders, including government agencies, 

educational institutions, and technology developers. 

5. Ethical Guidelines: The increasing use of AI in education necessitates the establishment of clear 

ethical frameworks to address concerns related to data privacy, security, and informed consent 

(Selwyn, 2019). AI systems often rely on large volumes of learner data, which raises issues regarding 

confidentiality and potential misuse. Ethical guidelines should ensure transparency in data collection 

and usage, as well as accountability of developers and institutions. Special attention must be given to 

protecting vulnerable populations, including students with intellectual disabilities. Additionally, 

efforts should be made to minimize algorithmic bias and ensure fairness in AI-driven decision-making 

processes. Ethical considerations must be integrated into both policy and practice to ensure responsible 

use of AI technologies. 

6. Research and Innovation: There is a need for continued research and innovation to explore the long-

term effectiveness and impact of AI-based personalized learning in special education (Zawacki-

Richter et al., 2019). Future studies should focus on longitudinal outcomes, comparative effectiveness 

of different AI tools, and their impact on academic, social, and functional skills. Research should also 

address gaps related to cultural adaptability, accessibility, and scalability of AI interventions in diverse 

contexts. Interdisciplinary collaboration between educationists, psychologists, technologists, and 

policymakers can drive innovation and ensure holistic development of AI applications. Furthermore, 

evidence-based research is essential to inform policy decisions and guide the integration of AI in 

educational systems. 

 

Conclusion 

Artificial Intelligence represents a transformative force in special education, particularly in advancing 

personalized learning for students with intellectual disabilities. While its potential is substantial, effective 
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implementation requires a holistic approach that integrates technology, pedagogy, and policy. Addressing 

existing challenges and ensuring equitable access will be critical in realizing the full benefits of AI-driven 

education. 
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