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Abstract 4 

Artificial intelligence (AI) and assistive technologies (AT) are increasingly reshaping disability-inclusive 5 

education by extending accessibility support toward adaptive, predictive, and personalized assistance. 6 

This PRISMA-guided systematic review synthesizes evidence on the technologies used to support 7 

students with disabilities, their educational purposes and reported outcomes, and the barriers affecting 8 

implementation. The review integrates descriptive mapping and thematic synthesis within an analytical 9 

framework linking technology, accessibility/support mechanisms, educational practice, student outcomes, 10 

and contextual conditions. The preliminary Scopus corpus comprised 100 records published in 2026, from 11 

which 27 studies were retained for the focused synthesis. The evidence indicates growing convergence 12 

between conventional AT and AI-enabled systems, with prominent applications in accessibility, 13 

communication, personalized learning, classroom participation, and independent learning. Reported 14 

benefits extend beyond academic achievement to engagement, autonomy, and participation, while 15 

implementation is constrained by infrastructure, cost, teacher competence, institutional readiness, 16 

accessibility limitations, privacy, algorithmic bias, and AI literacy. The review proposes an AI-Enabled 17 

Inclusive Education Framework that positions learner needs as the starting point and meaningful inclusion 18 

as the principal outcome. The findings highlight the need for longitudinal, intervention-based, disability-19 

specific, and geographically diverse research, together with accessibility-by-design and responsible AI 20 

governance. 21 
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1. Introduction 24 

1.1 Background 25 

Inclusive education has become a central principle of contemporary educational policy and practice, 26 

reflecting a progressive shift from segregated models of special education toward educational systems in 27 

which learners with disabilities are able to participate meaningfully alongside their peers. This transition 28 

is grounded in the principle that learner diversity should be accommodated within education systems 29 

rather than addressed primarily through separation or parallel provision. The United Nations Sustainable 30 

Development Goal 4 (SDG 4) reinforces this commitment by calling for inclusive and equitable quality 31 

education and lifelong learning opportunities for all, including persons with disabilities. UNESCO (2020) 32 

similarly conceptualizes educational inclusion as a systemic process that requires the identification and 33 

removal of barriers arising from curricula, pedagogy, assessment, infrastructure, institutional practices, 34 

and broader social conditions. 35 

Importantly, inclusion extends beyond the physical placement or enrolment of students with disabilities in 36 

mainstream educational institutions. Meaningful inclusion requires equitable opportunities to access 37 

learning materials, communicate, participate in classroom activities, interact with teachers and peers, 38 

demonstrate learning, and achieve educational outcomes. The persistence of exclusion across education 39 



 

 

systems indicates that formal access alone is insufficient to guarantee substantive participation and 40 

educational equity (UNESCO, 2020). Students with disabilities may continue to encounter barriers 41 

associated with inaccessible instructional resources, inflexible teaching practices, inadequate 42 

infrastructure, limited specialist support, and insufficient institutional capacity. Consequently, inclusive 43 

education increasingly requires learning environments that can respond flexibly to differences in sensory, 44 

physical, cognitive, communication, and learning needs. 45 

Digital technologies have become increasingly relevant within this context because they can provide 46 

alternative mechanisms for accessing information, communicating, completing learning activities, and 47 

participating in educational environments. Evidence from systematic research suggests that appropriately 48 

designed digital technologies can support the educational participation of students with disabilities, 49 

although their effectiveness depends considerably on the pedagogical context and the affordances of 50 

technological applications (Mikropoulos&Iatraki, 2023). Digital transformation should therefore not be 51 

understood simply as the introduction of technological devices into classrooms; rather, its relevance to 52 

inclusive education depends on whether technologies reduce existing barriers and provide learners with 53 

meaningful and accessible forms of educational participation. 54 

Assistive technology (AT) represents one of the most established intersections between technology and 55 

disability inclusion. The World Health Organization and United Nations Children’s Fund define assistive 56 

technology broadly in relation to products, systems, and services that maintain or improve functioning, 57 

independence, and participation (WHO & UNICEF, 2022). In educational contexts, assistive technologies 58 

include screen readers, text-to-speech and speech-to-text systems, augmentative and alternative 59 

communication tools, electronic magnification, alternative input devices, accessible mobile applications, 60 

and specialized reading and writing software. Such technologies can reduce functional and environmental 61 

barriers and enable students with disabilities to participate more independently in educational activities. A 62 

systematic review by Fernández-Batanero et al. (2022) demonstrated growing scholarly attention to 63 

assistive technology as a mechanism for supporting the inclusion of students with disabilities and 64 

highlighted its contribution to accessibility, autonomy, participation, and learning. 65 

Despite these benefits, access to assistive technology remains highly unequal. The WHO and UNICEF 66 

(2022) Global Report on Assistive Technology estimates that more than 2.5 billion people worldwide 67 

require one or more assistive products, while nearly one billion people who need them lack access. These 68 

disparities are particularly pronounced in low- and middle-income settings, where affordability, 69 

infrastructure, professional support, policy implementation, and availability of appropriate technologies 70 

can substantially constrain access. The educational potential of assistive technology must therefore be 71 

considered alongside the structural and socioeconomic conditions that determine whether students can 72 

obtain and effectively use such technologies. 73 

The emergence of artificial intelligence (AI) is adding a new dimension to technology-supported 74 

inclusion. Whereas many conventional assistive technologies provide predefined forms of assistance, AI-75 

enabled systems can potentially interpret user interactions, recognize patterns, generate content, and adapt 76 

support according to individual needs. Within education, these capabilities are increasingly reflected in 77 

adaptive learning environments, intelligent tutoring systems, natural language processing applications, 78 

automated speech technologies, computer vision, and personalized learning systems. For students with 79 

disabilities, these developments are particularly significant because they may allow accessibility support 80 



 

 

to become more responsive to differences in learning pace, communication mode, cognitive processing, 81 

and preferred forms of interaction. 82 

Adaptive learning technologies, for example, can modify the sequence, difficulty, presentation, or pace of 83 

instructional material according to learner performance and interaction. Intelligent tutoring systems can 84 

similarly provide individualized feedback, instructional scaffolding, and opportunities for repeated 85 

practice. When designed according to principles of accessibility and inclusive pedagogy, such systems 86 

may complement teacher-led instruction by providing forms of individualized assistance that are difficult 87 

to deliver consistently in classrooms characterized by substantial learner diversity. Nevertheless, 88 

technological adaptation should not be equated automatically with educational inclusion. Systems 89 

designed around standardized assumptions about learner behaviour may inadequately represent students 90 

with disabilities and may reproduce rather than reduce existing forms of educational disadvantage. 91 

Speech- and text-based technologies constitute another important area of development. Automatic speech 92 

recognition, speech synthesis, text-to-speech, speech-to-text, captioning, predictive text, optical character 93 

recognition, and natural language processing can provide alternative pathways for accessing and 94 

producing educational information. These technologies can be particularly relevant for learners 95 

experiencing barriers associated with vision, hearing, speech, communication, reading, or writing. 96 

Similarly, accessibility applications increasingly integrate functions such as image recognition, text 97 

conversion, captioning, communication assistance, and alternative content presentation. The educational 98 

significance of these tools lies in their capacity to alter how learners interact with content rather than 99 

requiring every student to access information through the same modality. 100 

More recently, generative artificial intelligence has expanded the range of possible forms of 101 

individualized educational support. Generative AI systems can produce explanations at different levels of 102 

complexity, summarize and restructure text, generate examples and practice activities, support writing, 103 

engage learners through conversational interaction, and provide immediate responses to questions. These 104 

capabilities potentially have important implications for students who require alternative representations of 105 

information or additional support with reading, writing, communication, and comprehension. At the same 106 

time, the rapid adoption of generative AI introduces concerns that are particularly consequential in 107 

disability-inclusive education, including inaccurate outputs, algorithmic bias, inaccessible interface 108 

design, privacy and data protection, transparency, dependence on automated support, and insufficient 109 

human oversight. 110 

Technology should therefore be conceptualized as an enabling component of inclusive education rather 111 

than as an inherently inclusive intervention. The presence of an AI system, assistive device, or 112 

accessibility application does not guarantee improved educational participation. The WHO and UNICEF 113 

(2022) emphasize that effective access to assistive technology depends on interconnected factors 114 

involving people, products, provision systems, personnel, and policy. In educational settings, these 115 

conditions intersect with teacher competence, institutional readiness, technological infrastructure, 116 

affordability, digital literacy, accessible design, and appropriate governance. Consequently, the effects of 117 

technology on inclusion are shaped not only by what a technological system can technically perform but 118 

also by how, where, by whom, and for whom it is implemented. 119 

The contemporary landscape of disability-inclusive education can therefore be understood as a 120 

convergence of established assistive technologies and newer AI-enabled forms of adaptive, intelligent, 121 



 

 

conversational, and generative support. Although previous reviews have examined assistive technology 122 

for students with disabilities (Fernández-Batanero et al., 2022) and the contribution of digital technologies 123 

within educational domains (Mikropoulos&Iatraki, 2023), rapid developments in AI raise new questions 124 

concerning how conventional assistive functions are being extended through adaptive and generative 125 

capabilities. Evidence remains distributed across special education, inclusive education, disability studies, 126 

educational technology, human–computer interaction, and artificial intelligence research. A systematic 127 

synthesis is therefore needed to identify the technologies currently being applied, the disability groups 128 

and educational contexts represented in the evidence, their reported educational and inclusion-related 129 

outcomes, and the pedagogical, technological, institutional, accessibility, and ethical conditions affecting 130 

their implementation. 131 

1.2 AI and Assistive Technology in Inclusive Education 132 

Artificial intelligence (AI) and assistive technology (AT) are increasingly important in supporting 133 

inclusive education, although they represent conceptually distinct domains. Assistive technology refers 134 

broadly to products, systems, and services designed to improve functioning, independence, accessibility, 135 

and participation for people with disabilities (WHO & UNICEF, 2022). Examples include screen readers, 136 

text-to-speech and speech-to-text tools, alternative input devices, augmentative and alternative 137 

communication systems, and accessible learning applications. AI, in contrast, involves computational 138 

capabilities such as learning, prediction, natural language processing, adaptation, and content generation. 139 

Thus, not all assistive technologies use AI, while AI becomes assistive when it is applied specifically to 140 

address disability-related barriers. 141 

In educational settings, the convergence of AI and AT can support personalized learning by adapting 142 

content, pace, difficulty, and feedback to individual learner needs. Text-to-speech, speech recognition, 143 

word prediction, natural language processing, and generative AI can facilitate reading and writing, while 144 

speech-generating devices, captioning, and AI-supported communication systems can enhance 145 

communication. These technologies can also improve accessibility by providing alternative ways of 146 

accessing, interpreting, and producing educational content (Fernández-Batanero et al., 2022). 147 

AI-enabled systems may further support assessment through adaptive tasks and formative feedback and 148 

enhance classroom participation by reducing communication and accessibility barriers. By enabling 149 

learners to access materials, complete tasks, and obtain individualized assistance with less continuous 150 

support, these technologies may also promote independent learning. Emerging generative AI applications 151 

extend these possibilities through conversational assistance, content simplification, personalized 152 

explanations, and responsive learning support (Wang et al., 2025). 153 

The benefits also extend to educators. AI can assist teacher decision-making by identifying learning 154 

difficulties, supporting differentiated instruction, generating accessible materials, and providing 155 

information about learner progress. However, automated recommendations should be complemented 156 

rather than replace professional judgement. Their effectiveness depends on accessible design, teacher 157 

competence, institutional capacity, infrastructure, privacy protection, ethical governance, and appropriate 158 

human oversight. 159 

Accordingly, AI and AT can be conceptualized as overlapping but distinct domains: AT is defined 160 

primarily by its assistive purpose, whereas AI is defined by its computational capabilities. Their 161 

intersection creates AI-enabled assistive technologies capable of providing increasingly adaptive and 162 



 

 

personalized support. Nevertheless, technological capability alone does not ensure educational inclusion; 163 

meaningful outcomes depend on how effectively these technologies address learners' needs within 164 

specific educational and institutional contexts (WHO & UNICEF, 2022; Fernández-Batanero et al., 2022). 165 

1.3 Problem Statement 166 

Despite rapid advances in AI and assistive technologies, the evidence base for disability-inclusive 167 

education remains fragmented across special education, educational technology, accessibility research, 168 

and artificial intelligence. Studies often examine individual technologies or disability groups in isolation, 169 

making it difficult to determine which forms of support are most frequently used, what outcomes are 170 

reported, and under what educational and institutional conditions they are effective. The rapid emergence 171 

of generative and adaptive AI further complicates this landscape by introducing new opportunities for 172 

personalization alongside concerns about accessibility, reliability, privacy, bias, and human oversight. A 173 

systematic synthesis is therefore required to integrate these parallel strands of evidence and clarify how 174 

conventional AT and AI-enabled support contribute to meaningful educational inclusion. 175 

1.4 Research Gap 176 

Existing reviews have largely examined artificial intelligence in education or assistive technology in 177 

special and inclusive education as separate domains. Research on assistive technology has established its 178 

contribution to accessibility, participation, and learning among students with disabilities (Fernández-179 

Batanero et al., 2022), while emerging reviews of generative AI have begun to document its applications 180 

in special education (Wang et al., 2025). However, these parallel research streams provide limited 181 

understanding of how conventional assistive technologies and newer AI-enabled, adaptive, and generative 182 

systems collectively contribute to disability-inclusive education. 183 

This gap has become increasingly important with the rapid development of generative AI, adaptive 184 

learning, natural language processing, intelligent tutoring, and AI-enhanced accessibility tools. The 185 

existing evidence remains fragmented across technologies, disability groups, educational levels, and 186 

geographical contexts, while questions concerning effectiveness, accessibility, teacher readiness, privacy, 187 

algorithmic bias, and equitable implementation remain insufficiently synthesized. A systematic review 188 

integrating AI, assistive technology, disability, and inclusive education is therefore needed to consolidate 189 

current evidence, distinguish established assistive applications from emerging AI-enabled approaches, and 190 

identify priorities for future research and practice. 191 

1.5 Aim 192 

This systematic review aims to synthesize empirical and conceptual evidence concerning the applications, 193 

outcomes, barriers, and emerging roles of artificial intelligence and assistive technologies in supporting 194 

students with disabilities in inclusive educational environments. 195 

1.6 Research Questions 196 

The review addresses the following research questions: 197 

RQ1. What AI-based and assistive technologies are being used to support students with disabilities across 198 

different educational levels, disability groups, and geographical contexts? 199 



 

 

RQ2. For what educational and accessibility purposes are these technologies used, and what outcomes are 200 

reported regarding learning, accessibility, participation, and independence? 201 

RQ3. What barriers, risks, implementation challenges, and research gaps characterize the use of AI and 202 

assistive technologies in disability-inclusive education? 203 

2. Conceptual Background 204 

2.1 Inclusive Education and Disability 205 

Inclusive education is grounded in the principle that students with disabilities should have equitable 206 

opportunities to access, participate in, and benefit from education alongside their peers. Inclusion 207 

therefore extends beyond the physical placement of students with disabilities in mainstream classrooms. It 208 

encompasses accessibility, participation, engagement, learning achievement, autonomy, and equity, 209 

requiring educational environments to respond to diverse learner needs and remove barriers to meaningful 210 

participation (UNESCO, 2020). 211 

From this perspective, disability-related exclusion may arise not only from individual functional 212 

limitations but also from inaccessible curricula, technologies, teaching practices, assessment methods, and 213 

institutional environments. Digital inclusion consequently requires educational technologies to provide 214 

multiple and accessible pathways for learners to interact with content, communicate, participate in 215 

learning activities, and demonstrate achievement. Technology can contribute to inclusive education when 216 

it increases learner autonomy and participation rather than merely providing access to existing 217 

educational structures (WHO & UNICEF, 2022). 218 

2.2 Assistive Technology in Education 219 

Assistive technology (AT) encompasses products, systems, and related services intended to maintain or 220 

improve functioning, independence, and participation among individuals with disabilities (WHO & 221 

UNICEF, 2022). In education, AT can reduce barriers between learner capabilities and the demands of 222 

instructional environments, thereby facilitating access to curriculum, communication, assessment, and 223 

classroom participation. Evidence indicates that assistive technologies can contribute to accessibility, 224 

autonomy, participation, and educational inclusion when appropriately aligned with learner needs and 225 

pedagogical practices (Fernández-Batanero et al., 2022). 226 

Educational AT can be classified according to its principal support function. Communication technologies 227 

include augmentative and alternative communication systems and speech-generating applications; reading 228 

support includes screen readers, text-to-speech systems, and electronic test tools; and writing support 229 

includes speech-to-text, word prediction, and alternative input systems. Sensory assistance encompasses 230 

technologies supporting visual or auditory access, such as magnification and captioning, while mobility 231 

and accessibility technologies facilitate physical or digital interaction with educational environments. 232 

Cognitive and learning-support technologies include organizational tools, prompting systems, adaptive 233 

applications, and other technologies designed to support memory, attention, comprehension, and task 234 

completion. These categories frequently overlap because contemporary digital platforms may provide 235 

several accessibility functions within a single system. 236 

2.3 Artificial Intelligence in Inclusive Education 237 



 

 

Artificial intelligence extends the capabilities of educational and assistive technologies by enabling 238 

systems to recognize patterns, process language, generate content, make predictions, and adapt their 239 

responses to user interactions. In disability-inclusive education, AI may therefore facilitate a transition 240 

from relatively static forms of technological accommodation toward more adaptive, responsive, and 241 

personalized support. 242 

Several AI technologies are particularly relevant. Machine learning can identify patterns in learner data 243 

and support personalization, while predictive analytics may identify learning difficulties or areas 244 

requiring additional support. Natural language processing (NLP) enables systems to interpret, simplify, 245 

summarize, or generate textual information, whereas conversational and generative AI can provide 246 

interactive explanations, individualized learning assistance, and alternative representations of educational 247 

content. Intelligent tutoring and adaptive learning systems can modify instructional sequences, difficulty, 248 

feedback, and learning pathways according to learner’s performance and needs. Similarly, speech 249 

recognition can facilitate transcription and alternative input, while computer vision can support visual 250 

recognition and the interpretation of environmental or instructional information. 251 

These capabilities create considerable potential for personalized learning, communication, accessibility, 252 

and independent participation among students with disabilities. Emerging evidence suggests that 253 

generative AI is expanding possibilities for individualized support within special and inclusive education, 254 

although the empirical evidence remains at an early stage (Wang et al., 2025). Importantly, AI should not 255 

be treated as inherently assistive or inclusive. Its educational contribution depends on accessible design, 256 

accuracy, representativeness, teacher competence, human oversight, privacy protection, and alignment 257 

with individual learner needs. 258 

Conceptually, therefore, assistive technology and AI represent overlapping rather than equivalent 259 

categories. Assistive technology is primarily defined by its purpose ofenhancing functioning, 260 

accessibility, independence, and participationwhereas AI is defined by its computational capabilities, 261 

including learning, prediction, adaptation, recognition, and generation. Their intersection produces AI-262 

enabled assistive technologies, which combine disability-oriented support functions with adaptive and 263 

intelligent computational capabilities. This distinction provides the conceptual basis for examining both 264 

established assistive technologies and emerging AI-enabled systems within the present systematic review. 265 

2.4 AI versus Conventional Assistive Technology 266 

The emergence of artificial intelligence represents an important development in assistive technology, but 267 

AI-enabled AT should be viewed as an extension rather than a replacement for conventional assistive 268 

technologies. Conventional AT generally provides predefined forms of support for specific functional or 269 

accessibility needs, whereas AI-enabled AT can incorporate learning, prediction, natural language 270 

processing, and contextual adaptation to provide more individualized assistance. The distinction therefore 271 

lies primarily in the capacity of AI-enabled systems to modify their responses based on user behaviour, 272 

data, and changing contexts. 273 

Table 1. Conceptual Distinctions Between Conventional and AI-Enabled Assistive Technology 274 

Dimension Conventional AT AI-enabled AT 

Functionality Predominantly predefined Adaptive and responsive 

User interaction Primarily user-directed Potentially context-aware 



 

 

Dimension Conventional AT AI-enabled AT 

Accessibility support Standardized or configured Increasingly personalized 

Interface Relatively stable Potentially adaptive 

Prediction Limited predictive capacity Pattern-based prediction 

Decision logic Predominantly rule-based Data-driven and algorithmic 

Learning support Preconfigured assistance Personalized recommendations and feedback 

Content Primarily fixed or predefined Dynamically generated or adapted 

Examples 
Screen readers, magnifiers, alternative 

keyboards, basic AAC 

AI-enhanced AAC, adaptive learning systems, 

intelligent tutoring, AI captioning, generative 

learning assistants 

 275 

This transition can be conceptualized as a movement from predefined accommodation toward adaptive 276 

and personalized assistance. For example, conventional text-to-speech software converts predefined text 277 

into speech, whereas AI-enhanced language technologies may additionally simplify content, generate 278 

explanations, summarize information, or adapt responses to learner needs. Similarly, traditional 279 

augmentative and alternative communication systems provide established communication mechanisms, 280 

while AI-enhanced systems may incorporate predictive language modelling and contextual 281 

recommendations. 282 

Nevertheless, the distinction is not absolute. Many contemporary assistive technologies combine 283 

conventional and AI-enabled functions, and greater computational sophistication does not necessarily 284 

produce greater educational inclusion. AI-enabled systems may introduce additional concerns involving 285 

algorithmic bias, privacy, transparency, reliability, data governance, and human oversight. Accordingly, 286 

their value should be evaluated in terms of accessibility, educational relevance, learner autonomy, and 287 

participation, rather than technological sophistication alone (WHO & UNICEF, 2022; Wang et al., 2025). 288 

For the present review, conventional AT and AI-enabled AT are therefore treated as related but 289 

analytically distinct categories, enabling examination of how assistive support is evolving from 290 

predominantly predefined accessibility functions toward increasingly adaptive, predictive, and generative 291 

forms of educational assistance. 292 

2.5 Proposed Analytical Framework 293 

To organize the heterogeneous evidence on artificial intelligence (AI) and assistive technology (AT) in 294 

inclusive education, this review adopts an analytical framework linking technological applications with 295 

their support mechanisms, educational uses, and reported student outcomes. The framework comprises 296 

four interconnected domains: 297 

Technology → Accessibility/Support Mechanism → Educational Practice → Student Outcomes 298 

The technology domain includes conventional assistive technologies and AI-enabled systems, such as 299 

screen readers, speech and language technologies, adaptive learning systems, intelligent tutoring systems, 300 

conversational AI, and generative AI. These technologies operate through different accessibility and 301 

support mechanisms, including content adaptation, alternative communication, personalized feedback, 302 

sensory assistance, cognitive support, and accessible interaction. 303 



 

 

These mechanisms are subsequently embedded within educational practices, including differentiated 304 

instruction, reading and writing support, classroom communication, assessment, collaborative 305 

participation, and independent learning. Their educational significance is ultimately reflected in reported 306 

student outcomes, such as accessibility, academic achievement, engagement, participation, 307 

communication, autonomy, and inclusion. 308 

The relationship between technology and educational outcomes, however, is neither automatic nor 309 

uniform. It is shaped by contextual and implementation conditions, particularly teacher capacity, 310 

institutional support, technological infrastructure, ethical governance, accessibility, and AI literacy. 311 

Teacher competence influences the pedagogically appropriate use of technology, while institutional 312 

support and infrastructure determine its availability and sustainability. Accessibility determines whether 313 

technological systems accommodate diverse learner needs, whereas ethical governance addresses 314 

concerns relating to privacy, algorithmic bias, transparency, and responsible use. AI literacy is 315 

increasingly important for enabling teachers and learners to critically and effectively engage with AI-316 

enabled educational systems. 317 

Accordingly, the framework does not assume direct causal relationships between technology use and 318 

student outcomes. Rather, it provides an analytical structure for examining what technologies are used, 319 

how they provide support, how they are integrated into educational practice, what outcomes are reported, 320 

and which contextual conditions facilitate or constrain their effectiveness. This structure also provides the 321 

basis for coding and synthesizing the studies included in the systematic review. 322 

 323 

 324 

Figure 1 Proposed Analytical Framework 325 

3. Methodology 326 

3.1 Review Design 327 



 

 

This study employed a systematic literature review integrating descriptive bibliometric analysis and 328 

thematic synthesis to examine the use of artificial intelligence (AI) and assistive technologies (AT) in 329 

disability-inclusive education. The review was conducted and reported in accordance with the Preferred 330 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 331 

2021), ensuring transparency in literature identification, screening, eligibility assessment, and study 332 

selection. 333 

The review adopted a complementary analytical approach. First, descriptive bibliometric analysis was 334 

used to map the characteristics of literature, including publication trends, geographical distribution, 335 

educational contexts, disability groups, and technologies investigated. Second, thematic synthesis was 336 

employed to identify and integrate evidence concerning the educational purposes, reported outcomes, 337 

barriers, implementation challenges, and research gaps associated with AI and AT. 338 

This combined design was considered appropriate because the review sought not only to quantify the 339 

characteristics of the existing evidence base but also to interpret how AI and assistive technologies are 340 

applied and experienced across disability-inclusive educational contexts. The analytical process was 341 

guided by the proposed framework linking technology, accessibility/support mechanisms, educational 342 

practices, student outcomes, and contextual implementation conditions. 343 

3.2 Information Sources 344 

The present analysis is based on records retrieved from Scopus, a multidisciplinary bibliographic database 345 

covering education, technology, social sciences, health, and related fields. Scopus was used because the 346 

review topic crosses disciplinary boundaries between inclusive education, disability studies, assistive 347 

technology, and artificial intelligence. 348 

The search strategy combined terms relating to technology, disability, and education. Retrieved records 349 

were screened against the predefined eligibility criteria. Because the current evidence base derives from 350 

Scopus, database coverage is acknowledged as a limitation, and future updates should extend the search 351 

to Web of Science and ERIC. 352 

3.3 Search Strategy 353 

The search strategy was developed around three concept blocks representing technology, disability, and 354 

education. Keywords and related terms within each block were combined using the Boolean operator 355 

OR, while the three blocks were connected using AND. 356 

Block A Technology: 357 

("artificial intelligence" OR "generative AI" OR "assistive technolog*" OR "adaptive technolog*" OR 358 

"intelligent system*" OR "intelligent tutoring" OR "adaptive learning") 359 

AND 360 

Block B Disability: 361 

(disabilit* OR "special educational needs" OR "learning disabilit*" OR dyslexia OR autism OR 362 

"intellectual disabilit*") 363 

AND 364 



 

 

Block C  Education: 365 

(education OR student* OR learner* OR school* OR universit* OR "higher education" OR "inclusive 366 

education" OR "special education") 367 

The search was applied to the title, abstract, and keyword fields available in Scopus. The complete 368 

Scopus search string, search date, and filters should be retained with the review records to support 369 

reproducibility. 370 

3.4 Time Period 371 

The review protocol specified a publication window of 2015–2026 to capture contemporary developments 372 

in assistive and AI-enabled educational technologies. However, the available Scopus export used for the 373 

present synthesis contained records published in 2026 only. This restriction is reported transparently and 374 

limits longitudinal interpretation of publication trends. 375 

3.5 Eligibility Criteria 376 

Eligibility criteria were established before screening to ensure consistent selection of studies relevant to 377 

the review objectives. 378 

Table 2. Eligibility Criteria Applied to Study Selection 379 

Criterion Inclusion criteria Exclusion criteria 

Publication period Studies published from 2015 to 2026 Studies published before 2015 

Language English-language publications Publications in languages other than English 

Population 
Students or learners with disabilities or special 

educational needs 
Studies without a disability/SEN population or 

relevant disability focus 

Educational 

context 
School, special/inclusive education, higher 

education, and other formal educational settings 
Purely clinical, medical, rehabilitation, or non-

educational settings 

Technology 
AI, AI-enabled AT, assistive technology, adaptive 

technology, or digital accessibility technology 
Studies without a relevant technological 

intervention/application 

Publication type 
Peer-reviewed research articles and eligible 

conference papers 
Editorials, notes, news items, book reviews, and 

other non-scholarly material 

Study focus 
Learning, teaching, accessibility, communication, 

participation, inclusion, assessment, or learner 

independence 

Technology applications without a substantive 

educational or accessibility dimension 

Availability 
Sufficient bibliographic information and accessible 

abstract/full text for eligibility assessment 
Records with insufficient information to determine 

eligibility 

The screening process focused on the substantive relevance of each study rather than the presence of 380 

individual keywords alone. Studies were retained when they examined how AI or assistive technologies 381 

supported educational access, learning, participation, communication, assessment, or inclusion among 382 

students with disabilities. 383 

3.6 Screening and Study Selection 384 

Study selection followed the PRISMA 2020 framework (Page et al., 2021). Scopus records were screened 385 

through identification, duplicate checking, title and abstract screening, eligibility assessment, and 386 

inclusion in the focused synthesis. 387 



 

 

Following identification, duplicate records were removed. The remaining records were screened by title 388 

and abstract against the predefined eligibility criteria. Potentially relevant studies proceeded to full-text 389 

assessment, during which publications failing to meet the population, educational context, technology, or 390 

study-focus criteria were excluded with reasons documented. Studies satisfying all eligibility 391 

requirements constituted the final evidence base for descriptive and thematic synthesis. 392 

3.7 PRISMA Flow Diagram 393 

The study-selection process was structured in accordance with the PRISMA 2020 flow framework. For 394 

the present Scopus-based analysis, the verified counts are 100 records identified and 27 studies retained 395 

for focused synthesis. Detailed duplicate and full-text exclusion counts are not reported because a 396 

complete exclusion log was not available in the source dataset. 397 

 398 

Figure 1 PRISMA Flow Diagram 399 

 400 



 

 

3.8 Quality Assessment 401 

The methodological quality of eligible empirical studies was assessed using the Mixed Methods 402 

Appraisal Tool (MMAT) (Hong et al., 2018). The MMAT was selected because the review was expected 403 

to include heterogeneous research designs, including qualitative, quantitative descriptive, randomized and 404 

non-randomized studies, and mixed-methods research. 405 

Each empirical study was evaluated using the MMAT criteria corresponding to its methodological design. 406 

Rather than generating an arbitrary overall numerical quality score, appraisal results were considered at 407 

the criterion level and used to interpret the strength and limitations of the evidence. Quality assessment 408 

informed the synthesis but was not used as the sole basis for excluding otherwise eligible studies. 409 

Conceptual or non-empirical publications, where retained for conceptual synthesis, were not assessed 410 

using MMAT because the instrument is designed for empirical studies. Their role in the review was 411 

reported separately to maintain methodological transparency. 412 

3.9 Data Extraction 413 

A structured data-extraction framework was developed to ensure consistent coding of the included 414 

studies. For each study, information was extracted on author and publication year, country, study design, 415 

educational level, sample characteristics, disability category, technology type, AI/non-AI classification, 416 

educational purpose, intervention or application, reported outcomes, benefits, implementation challenges, 417 

ethical concerns, and major findings. 418 

Technology was classified as conventional assistive technology, AI-enabled assistive technology, or other 419 

AI-based educational technology, where applicable. Educational purposes and outcomes were coded 420 

according to the analytical framework developed for this review, including accessibility, communication, 421 

reading and writing, personalized learning, assessment, classroom participation, and independent 422 

learning. The structured extraction process enabled comparison across technologies, disability groups, 423 

educational contexts, and study designs. 424 

3.10 Data Synthesis 425 

The extracted evidence was synthesized using two complementary approaches: descriptive synthesis and 426 

thematic synthesis. Descriptive analysis was used to map the characteristics of the evidence base, 427 

including publication year, geographical distribution, educational level, disability category, technology 428 

type, and research methodology. Frequencies and percentages were reported where appropriate to identify 429 

dominant and underrepresented areas of research. 430 

Thematic synthesis was used to integrate findings concerning the applications, reported benefits and 431 

outcomes, barriers, risks, ethical concerns, implementation conditions, and research gaps associated with 432 

AI and assistive technologies. Initial codes were organized into broader themes and interpreted using the 433 

proposed analytical framework: 434 

Technology → Accessibility/Support Mechanism → Educational Practice → Student Outcomes 435 

Contextual factorsincluding teacher capacity, institutional support, infrastructure, accessibility, AI literacy, 436 

and ethical governancewere examined as conditions that may facilitate or constrain technology 437 

implementation. 438 



 

 

The synthesis was aligned with the three research questions: RQ1 mapped technologies, disability groups, 439 

educational levels, and geographical contexts; RQ2 synthesized educational applications and reported 440 

outcomes; and RQ3 examined barriers, risks, implementation challenges, and gaps requiring further 441 

research. 442 

4. Results 443 

4.1 PRISMA Search and Selection Results 444 

The Scopus search yielded 100 records for preliminary eligibility assessment. Following relevance 445 

screening against the review focus, 27 studies were retained for the focused descriptive and thematic 446 

synthesis. Because the available dataset does not document a completed full-text exclusion log, the review 447 

does not assign unverified PRISMA exclusion counts or reasons beyond the documented 100-record 448 

identification set and 27-study synthesis set. 449 

The Scopus dataset consisted predominantly of journal articles (n = 86), followed by reviews (n = 10), 450 

conference papers (n = 2), one book chapter, and one note. The review reports only count supported by 451 

the available Scopus export and screening record; intermediate exclusion counts are not reconstructed 452 

retrospectively. 453 

4.2 Publication Trends 454 

The preliminary dataset contained 100 records; all published in 2026. Consequently, annual publication 455 

growth cannot yet be evaluated from this export alone. Accordingly, annual publication growth across the 456 

intended 2015–2026 window cannot be inferred from the current dataset. 457 

The 100 records were distributed across a wide range of publication outlets. The most frequently 458 

represented source was the International Journal of Inclusive Education (n = 5), followed by the 459 

International Journal of Special Education (n = 4). Several journals contributed two publications each, 460 

including European Journal of Special Needs Education, Journal of Research in Special Educational 461 

Needs, Teaching and Teacher Education, Support for Learning, and Discover Education. This distribution 462 

indicates that literature spans inclusive education, special education, teacher education, health, and 463 

interdisciplinary research domains. 464 

Based on affiliation information, the literature also showed substantial geographical diversity. The 465 

countries most frequently represented included the United States (n = 14), United Kingdom (n = 12), 466 

India (n = 8), Turkey (n = 7), Canada (n = 7), Spain (n = 6), Saudi Arabia (n = 6), and Australia (n = 5). 467 

Contributions were also identified from countries including Chile, Uzbekistan, Brazil, Germany, Ethiopia, 468 

China, Indonesia, Nigeria, and the Philippines. These figures should be interpreted as indicative because 469 

they are based on author-affiliation countries and may include internationally co-authored publications. 470 

A preliminary classification of study methodologies from titles and abstracts indicated considerable 471 

methodological diversity. Approximately 27 studies showed predominantly qualitative characteristics, 20 472 

quantitative characteristics, 12 mixed-methods characteristics, and 4 experimental or quasi-experimental 473 

characteristics. A further group could not be classified reliably from abstract-level information alone. 474 

These preliminary findings suggest that the evidence base contains substantial qualitative and descriptive 475 

research, whereas comparatively fewer studies employ intervention-based or experimental designs. 476 



 

 

Overall, the preliminary Scopus dataset indicates an interdisciplinary and geographically dispersed 477 

evidence base, but the publication-year restriction to 2026 limits interpretation of temporal trends. These 478 

bibliometric and methodological patterns should therefore be interpreted as characteristics of the available 479 

2026 Scopus corpus rather than as longitudinal trends across the full 2015–2026 protocol window. 480 

Table 3. Characteristics and Relevance of the 27 Studies Included in the Focused Synthesis 481 

No. Study Country/Cont

ext Design Population/Disabili

ty 
Technology/Interven

tion 
Educational 

Focus 
Relevance to Review 

Topic 

1 Rasulov et al. 

(2026) Uzbekistan Conference/conc

eptual 
Diverse learning 

needs 
AI and adaptive 

technologies 
Personalized 

inclusive learning 

Direct: AI-enabled 

personalization for inclusive 

education 

2 Dosary et al. 

(2026) 

Saudi 

Arabia/internati

onal 

Systematic 

review Intellectual disabilities Artificial intelligence Educational equity 

and inclusion 
Direct: AI supporting 

disability-inclusive learning 

3 Han et al. (2026) Educational 

context 
Comparative 

empirical ADHD LLMs/Generative AI 
Accessible 

educational 

information 

Direct: GenAI applications 

for disability-related 

educational support 

4 Al-Naim (2026) Saudi Arabia 
Systematic 

review/meta-

analysis 
Intellectual disabilities Artificial intelligence Education and 

support 

Direct: AI applications for 

learners with intellectual 

disabilities 

5 Belmaadadia&M

eliani (2026) International Systematic 

review 
Students with 

disabilities Artificial intelligence Personalized 

physical education 

Direct: AI-supported 

personalization and 

participation 

6 Yefremenko et 

al. (2026) Ukraine Quasi-

experimental 
Students with 

disabilities E-learning technologies Motor learning 
Related: Digital technology 

supporting participation and 

learning 

7 Mais&Yaum 

(2026) International Systematic 

review 
Students with 

disabilities AT, AI and IoT Inclusive education 
Highly direct: Integrates 

AT, AI, disability and 

inclusion 

8 Carruba & Siri 

(2026) Italy/Erasmus+ Mixed-methods 

pilot 
Neurodivergent 

learners 
Inclusive AI/UDL 

technologies Accessible learning 
Highly direct: AI-enabled 

accessibility and 

personalized inclusion 

9 Deokar et al. 

(2026) 
India/internatio

nal Review Severe disabilities BCI, ML and AAC Communication 

and learning 
Direct: AI-enabled assistive 

communication and learning 

10 Shalini et al. 

(2026) India Quantitative Students with 

disabilities 
Adaptive learning 

technologies 
Accessibility and 

learning 

Highly direct: Adaptive 

technology supporting 

disability inclusion 

11 Durgawale et al. 

(2026) 
Multidisciplinar

y 
Review/conceptu

al 
Special education 

learners 
Assistive/rehabilitation 

approaches Special education 
Related: Technology-

supported functional and 

educational inclusion 

12 Retamal-

Martínez (2026) 
Educational 

context Empirical Learners with 

disabilities 
Accessibility 

technologies 
Inclusive 

participation 

Direct: Technology-

mediated accessibility and 

inclusion 

13 Mais et al. 

(2026) International Systematic 

review 
University students 

with disabilities 
Accessibility/support 

technologies Higher education 
Direct: Technology and 

accessibility in inclusive 

higher education 

14 Moghtader et al. 

(2026) 
Higher 

education Qualitative Students with access 

needs 
Accessible educational 

tools 
Community-

engaged learning 

Related: Technology-

supported accessibility and 

participation 

15 Fakoyede et al. 

(2026) 
Tertiary 

education Empirical Learners with 

disabilities 
Digital information 

technologies Information access 
Direct: Digital accessibility 

supporting equitable 

learning 

16 Horota et al. 

(2026) 
Higher 

education Empirical Learners requiring 

flexible access 
Digital field 

technologies 
Experiential 

learning 

Related: Digital 

technologies facilitating 

accessible learning 



 

 

No. Study Country/Cont

ext Design Population/Disabili

ty 
Technology/Interven

tion 
Educational 

Focus 
Relevance to Review 

Topic 

17 

Carlos 

CarlosDitt

mar et al. 

(2026) 

Interdisciplinar

y Empirical Persons with 

disabilities 
Digital inclusion 

mechanisms 
Participation and 

inclusion 

Related: Digital 

mechanisms for reducing 

disability-related barriers 

18 Nyavor (2026) Ghana Qualitative Visual impairment Accessible learning 

technologies Teacher education 

Direct: 

Assistive/accessibility 

support for visually impaired 

learners 

19 Sarı &Maruf 

(2026) Turkey Evaluation study University users with 

disabilities 
Accessibility 

assessment systems 
University 

accessibility 

Related: Technology-

informed evaluation of 

inclusive environments 

20 Sun et al. (2026) China Intervention 

study 
Learning/sensory 

disabilities 
Multisensory 

technology 
Learning and 

engagement 

Direct: Technology-

supported learning for 

students with disabilities 

21 Hunuk et al. 

(2026) Turkey Qualitative Inclusive-education 

trainees Digital storytelling Teacher preparation 
Related: Digital technology 

supporting inclusive 

pedagogy 

22 Baliber-Duallo 

(2026) Philippines Qualitative case 

study Multiple disabilities Adaptive instructional 

approaches Special education 
Related: Adaptive support 

for disability-inclusive 

learning 

23 Rana et al. 

(2026) Pakistan/Kenya Comparative 

empirical 
University students 

with disabilities 
Accessibility/support 

systems 
Higher education 

inclusion 

Direct: Accessibility 

mechanisms supporting 

university inclusion 

24 Piedra et al. 

(2026) Ecuador Qualitative/acces

sibility 
Students with 

disabilities 
Accessibility 

interventions 
Campus 

participation 

Related: Accessibility 

interventions supporting 

educational participation 

25 Nam et al. (2026) United States Quantitative School students with 

disabilities 
Monitoring 

technologies 
Physical activity 

participation 

Related: Technology-

supported monitoring of 

participation 

26 Deshpande et al. 

(2026) 
India/internatio

nal 
Framework/appli

cation Physical disabilities Supportive/assistive 

interventions 
Classroom 

participation 

Related: Assistive support 

facilitating educational 

participation 

27 Mamun & 

Kayenat (2026) Bangladesh Narrative review Children with 

disabilities 
Inclusive support 

systems 
Educational 

inclusion 

Contextual: Identifies 

systemic accessibility and 

implementation barriers 

Note. The table summarizes the 27 studies retained for focused synthesis from the Scopus dataset. Relevance labels indicate 482 
alignment with the review scope and should not be interpreted as quality scores. 483 

 484 

 485 

4.3 Educational Contexts 486 

The 27 selected studies were classified according to their primary educational context. Higher education 487 

represented the largest category (n = 8; 29.6%), followed by special education (n = 6; 22.2%) and mixed 488 

or unspecified educational settings (n = 6; 22.2%). Primary education accounted for four studies (14.8%), 489 

while secondary education was represented by three studies (11.1%). 490 

Table 4. Educational Contexts Represented in the 27-Study Synthesis 491 

Educational context No. of studies Percentage 

Higher education 8 29.6% 

Special education 6 22.2% 



 

 

Educational context No. of studies Percentage 

Mixed/unspecified 6 22.2% 

Primary education 4 14.8% 

Secondary education 3 11.1% 

Total 27 100.0% 

 492 

The distribution indicates a comparatively stronger research emphasis on higher education and special 493 

education, which together accounted for 51.8% of the selected studies. In contrast, primary and secondary 494 

education were less frequently represented. This imbalance suggests a need for further empirical 495 

investigation of AI-enabled and assistive technologies within school-level inclusive education, 496 

particularly across primary and secondary settings. 497 

4.4 Disability Groups 498 

The selected studies addressed a heterogeneous range of disability groups. For analytical purposes, 499 

populations were classified as specific learning disabilities, autism spectrum disorder (ASD), intellectual 500 

disability, visual impairment, hearing impairment, physical disability, communication disorders, multiple 501 

disabilities, and mixed/general disability populations. Studies addressing several disability categories 502 

without a dominant group were classified as mixed/general. 503 

Table 5. Disability Groups and Illustrative Technology/Support Focus in the Selected Studies 504 

Disability group Representation Illustrative technology/support focus 

Specific learning disabilities Represented Adaptive learning, reading/writing support, multisensory technologies 

Autism spectrum disorder Represented Adaptive instruction, communication and personalized learning 

Intellectual disability Represented AI-enabled learning, accessibility and educational support 

Visual impairment Represented Accessible learning technologies, screen-reading and information access 

Hearing impairment Limited Captioning, communication and accessibility technologies 

Physical disability Represented Assistive technologies, accessible interfaces and participation support 

Communication disorders Limited AAC, speech technologies and AI-supported communication 

Multiple disabilities Represented Adaptive and individualized assistive support 

Mixed/general disabilities Strongly represented AI, AT, digital accessibility and inclusive learning systems 

Note. Disability categories are descriptive and may overlap across studies. Representation labels reflect the focused synthesis 505 
rather than population prevalence. 506 

 507 

Overall, the evidence concentrated more strongly on mixed disability populations, intellectual 508 

disabilities, physical disabilities, and broader special educational needs, while several studies 509 

considered disability inclusively without differentiating outcomes by diagnostic category. Specific 510 

evidence relating to hearing impairment and communication disorders was comparatively limited. 511 

This distribution indicates an important evidence gap. Although emerging AI and assistive technologies 512 

are increasingly presented as tools for disability-inclusive education, their effectiveness has not been 513 

investigated equally across disability populations. In particular, the relatively limited representation of 514 



 

 

learners with hearing and communication-related disabilities restricts conclusions regarding the 515 

inclusiveness and generalizability of current technological interventions. Future research should therefore 516 

evaluate AI-enabled and assistive technologies across a wider range of disability groups and report 517 

disability-specific outcomes rather than treating students with disabilities as a homogeneous population. 518 

4.5 Types of Technologies 519 

The technologies identified across the selected studies were classified according to their primary 520 

functionality and level of AI integration. Three overlapping categories emerged: AI-enabled 521 

technologies, conventional assistive technologies, and AI-enabled assistive technologies. This 522 

classification recognizes the increasing convergence between artificial intelligence and established 523 

accessibility tools. 524 

Table 6. Taxonomy of Technologies in Disability-Inclusive Education 525 

Table 6. Taxonomy of AI-Enabled, Conventional, and AI-Enabled Assistive Technologies 526 

Category Technology Primary educational/support function 

AI-enabled technologies 

Generative AI Personalized explanations, content generation and learning support 

Chatbots/conversational AI Interactive assistance, guidance and communication 

Adaptive learning Personalized content, pace and learning pathways 

Intelligent tutoring systems Individualized instruction, scaffolding and feedback 

Natural language processing (NLP) Text processing, simplification and language support 

Speech recognition Voice-based interaction, transcription and alternative input 

Computer vision Visual recognition and interpretation of educational/environmental 

information 

Predictive systems Identification of learning patterns and support needs 

Assistive technologies 

Text-to-speech Reading and auditory access 

Speech-to-text Writing and alternative input 

Screen readers Digital access for learners with visual impairments 

AAC systems Communication support 

Reading/writing applications Literacy and task-completion support 

Accessible interfaces Alternative access to digital learning environments 

Mobile assistive applications Portable accessibility and learning support 

AI-enabled assistive 

technologies 

AI-enhanced AAC Predictive and personalized communication 

Intelligent speech/text tools Adaptive reading, writing and communication support 

AI-based accessibility applications Personalized and context-sensitive accessibility 

AI-enhanced adaptive interfaces Interfaces responsive to individual accessibility needs 

Note. Categories are analytically overlapping because some systems combine conventional assistive functions with AI 527 
capabilities. 528 

The evidence indicates a transition from predominantly predefined assistive functions toward more 529 

adaptive, personalized, and context-responsive forms of support. Conventional AT primarily 530 

addresses specific accessibility requirements, whereas AI-enabled systems can potentially adapt content, 531 

interaction, feedback, and communication according to learner characteristics and patterns of use. 532 



 

 

Importantly, these categories are not mutually exclusive. Technologies such as AI-enhanced AAC, 533 

intelligent speech-to-text systems, and adaptive accessibility applications combine conventional assistive 534 

functions with AI capabilities. The findings therefore suggest increasing convergence between AI and 535 

AT, rather than the replacement of established assistive technologies by AI-based systems. 536 

4.6 Purposes of Technology Use 537 

The technologies identified in the selected studies served multiple educational and accessibility functions. 538 

Their purposes were classified into nine categories: reading, writing, communication, numeracy, 539 

assessment, accessibility, personalized learning, classroom participation, and independent learning. 540 

Because individual technologies frequently supported more than one function, these categories were 541 

treated as overlapping rather than mutually exclusive. 542 

Table 7. Educational and Accessibility Purposes of AI and Assistive Technologies 543 

Purpose Typical technological applications Intended support 

Reading Text-to-speech, screen readers, NLP, text 
simplification Improve access to and comprehension of written content 

Writing Speech-to-text, word prediction, generative AI Support text production, spelling and written expression 

Communication AAC, conversational AI, speech technologies Facilitate interaction and alternative communication 

Numeracy Adaptive learning and intelligent tutoring Support mathematical understanding and individualized 
practice 

Assessment AI-supported/adaptive assessment and analytics Provide formative feedback and identify learning needs 

Accessibility Screen readers, accessible interfaces, mobile AT Reduce sensory, physical and digital access barriers 

Personalized learning Generative AI, adaptive learning, intelligent tutoring Adapt content, pace, feedback and learning pathways 

Classroom 

participation AAC, accessible applications, digital support tools Facilitate engagement and participation in learning 

activities 

Independent learning AI assistants, mobile AT, adaptive applications Increase learner autonomy and reduce reliance on 

continuous assistance 

Note. Technology purposes are non-mutually exclusive; a single application may support multiple educational or accessibility 544 
functions. 545 

Across the reviewed literature, accessibility, personalized learning, communication, and classroom 546 

participation emerged as particularly important purposes of technology use. AI-enabled technologies 547 

were primarily associated with personalization, adaptive support, feedback, and interactive assistance, 548 

whereas conventional assistive technologies were more commonly directed toward accessibility, 549 

communication, reading, and writing. 550 

The findings further indicate that these functions are interconnected. Improved accessibility can facilitate 551 

classroom participation, while personalized support can strengthen independent learning. Technology use 552 

in disability-inclusive education should therefore be understood as a multifunctional support system 553 

rather than a set of isolated technological interventions. 554 

4.7 Reported Outcomes 555 

The reviewed studies reported a range of educational and inclusion-related outcomes associated with AI 556 

and assistive technologies. These outcomes were grouped into eight broad categories: academic 557 



 

 

achievement, engagement, participation, accessibility, independence, communication, motivation, 558 

and self-efficacy. 559 

Table 8. Reported Educational and Inclusion-Related Outcomes of Technology Use 560 

Outcome Typical reported contribution 

Academic achievement Improved task performance, comprehension, skill development, and learning progress 

Engagement 
Greater interaction with learning materials and sustained involvement in educational 

activities 

Participation Increased involvement in classroom, collaborative, and institutional learning activities 

Accessibility Reduced sensory, physical, communication, and digital barriers 

Independence Greater ability to complete learning tasks with reduced continuous assistance 

Communication 
Improved expressive and receptive communication through AAC, speech, and language 

technologies 

Motivation Increased willingness to participate and persist in learning activities 

Self-efficacy Greater confidence in completing academic and technology-supported tasks 

Note. Outcomes summarize reported contributions across heterogeneous study designs and do not imply pooled causal effects. 561 

Overall, the evidence suggests that the strongest and most consistently reported benefits relate to 562 

accessibility, participation, personalized support, and learner independence. Improvements in 563 

academic achievement were also reported, although these findings were more dependent on the type of 564 

intervention, learner population, and study design. Outcomes such as motivation and self-efficacy were 565 

reported less consistently and were often examined indirectly through learner or teacher perceptions. 566 

The findings indicate that the value of AI and assistive technologies extends beyond academic 567 

performance. Their contribution to disability-inclusive education is also reflected in improved access, 568 

communication, autonomy, and participation, which are central dimensions of meaningful educational 569 

inclusion. 570 

4.8 Barriers and Challenges 571 

Despite their potential benefits, the implementation of AI and assistive technologies was constrained by a 572 

range of technological, institutional, pedagogical, and ethical barriers. The major challenges identified 573 

across the literature are summarized below. 574 

Table 9. Reported Barriers and Implementation Challenges 575 

Barrier Description 

Cost High acquisition, maintenance, licensing, and upgrading costs 

Infrastructure Inadequate devices, connectivity, technical support, and digital infrastructure 

Digital divide Unequal access to technology across socioeconomic and geographical contexts 

Teacher competency Limited capacity to select, integrate, and evaluate appropriate technologies 

Training Insufficient professional development for educators and support staff 

Accessibility problems Inaccessible interfaces, incompatibility with assistive devices, and poor inclusive design 

Algorithmic bias Risk of inaccurate or discriminatory outputs for underrepresented disability groups 



 

 

Barrier Description 

Privacy Concerns regarding collection and use of sensitive learner information 

Data protection Uncertainty regarding storage, sharing, and governance of personal and disability-related data 

Reliability Inconsistent performance, inaccurate AI outputs, and dependence on automated systems 

AI literacy Limited understanding of AI capabilities, limitations, and responsible use 

Institutional readiness 
Weak policies, limited leadership support, inadequate resources, and insufficient implementation 

planning 

Note. Barriers were synthesized thematically across technological, pedagogical, institutional, and ethical domains. 576 

The barriers reveal that successful implementation depends on more than technological availability. 577 

Teacher capacity, institutional readiness, infrastructure, accessibility, and governance emerged as 578 

critical conditions shaping whether AI and assistive technologies can be used effectively and equitably. 579 

Ethical concerns were particularly relevant to AI-enabled systems. Issues relating to algorithmic bias, 580 

privacy, data protection, transparency, reliability, and human oversight may be especially 581 

consequential when technologies are used with students with disabilities. These findings reinforce the 582 

need for accessibility-by-design, disability-sensitive AI governance, sustained professional development, 583 

and institutional strategies that prioritize equity alongside technological innovation. 584 

5. Discussion 585 

5.1 Principal Findings 586 

This systematic review examined the emerging intersection of artificial intelligence (AI), assistive 587 

technology (AT), disability, and inclusive education. The findings indicate that digital technologies are 588 

increasingly moving beyond conventional accessibility functions toward adaptive and personalized forms 589 

of educational support, while established assistive technologies remain fundamental to participation and 590 

inclusion (Fernández-Batanero et al., 2022; WHO & UNICEF, 2022). 591 

Regarding RQ1, the reviewed evidence demonstrates considerable technological diversity. Conventional 592 

technologiesincluding screen readers, augmentative and alternative communication (AAC), text-to-593 

speech, speech-to-text, and accessible interfacescontinue to provide essential accessibility support. At the 594 

same time, adaptive learning, natural language processing, conversational AI, intelligent tutoring, 595 

predictive systems, and generative AI are expanding the range of support available to learners with 596 

disabilities. This development is consistent with recent evidence showing increasing interest in generative 597 

AI applications within special education (Wang et al., 2025). 598 

Regarding RQ2, AI and assistive technologies serve multiple and overlapping purposes, particularly 599 

accessibility, communication, personalized learning, classroom participation, reading and writing support, 600 

and independent learning. Reported outcomes extend beyond academic achievement to include improved 601 

access, engagement, participation, communication, and autonomy. This multidimensional interpretation 602 

consists of the broader understanding of assistive technology as a means of enhancing functioning, 603 

independence, participation, and inclusion rather than merely improving academic performance (WHO & 604 

UNICEF, 2022). 605 

Regarding RQ3, technological potential is constrained by persistent implementation challenges, including 606 

cost, inadequate infrastructure, unequal digital access, insufficient teacher preparation, accessibility 607 



 

 

limitations, and institutional readiness. AI-enabled technologies introduce additional concerns regarding 608 

privacy, data protection, algorithmic bias, reliability, transparency, and human oversight. Miao et al. 609 

(2021) similarly emphasize that realizing the educational potential of AI requires policies that balance 610 

innovation with inclusion, equity, and appropriate management of associated risks. 611 

Collectively, the findings indicate that technological sophistication alone cannot ensure educational 612 

inclusion. Effective implementation depends on the interaction between learner needs, accessible 613 

technology, pedagogical practice, teacher capacity, institutional support, infrastructure, and responsible 614 

governance. The evidence therefore supports viewing technology as an enabling component of inclusive 615 

education rather than an educational outcome. 616 

5.2 Transformation from Assistive to Intelligent Support 617 

A central conceptual insight emerging from this review is the potential transformation of educational 618 

assistive technology from predominantly predefined support toward increasingly adaptive, predictive, and 619 

generative forms of assistance. This development can be conceptualized as: 620 

Static Assistance → Adaptive Assistance → Predictive Assistance → Generative/Personalized 621 

Assistance 622 

Static assistance encompasses established AT functions designed to address specific accessibility 623 

barriers, including screen reading, magnification, alternative input, captioning, AAC, and text-to-speech. 624 

Such technologies remain fundamental because assistive products can facilitate functioning, 625 

independence, participation, and access to education (WHO & UNICEF, 2022; Fernández-Batanero et al., 626 

2022). 627 

Adaptive assistance represents a shift toward systems capable of modifying content, difficulty, pace, 628 

interface, or feedback according to learner characteristics and performance. This moves technological 629 

support beyond standardized accommodation toward greater responsiveness to individual learning 630 

requirements. AI in education has increasingly been associated with opportunities for personalized 631 

learning and adaptive educational support, although these opportunities require careful consideration of 632 

inclusion and equity (Miao et al., 2021). 633 

Predictive assistance extends this functionality through the analysis of learner data and interaction 634 

patterns to anticipate difficulties, identify support requirements, or inform educational interventions. 635 

Although predictive capabilities may facilitate more targeted support, they also increase concerns 636 

surrounding data quality, privacy, transparency, bias, and the appropriateness of algorithmically informed 637 

educational decisions (Miao et al., 2021). 638 

Generative and personalized assistance represents the most recent stage of this trajectory. Generative 639 

AI can dynamically produce explanations, restructure or simplify content, support writing and 640 

communication, generate individualized learning materials, and provide conversational assistance. Recent 641 

systematic evidence indicates growing application of generative AI within special education while 642 

simultaneously identifying unresolved questions concerning its effects and challenges for learners with 643 

disabilities (Wang et al., 2025). 644 

This progression should not be interpreted as a linear replacement of conventional assistive technologies. 645 

Rather, it reflects increasing technological convergence, whereby established assistive functions are 646 



 

 

combined with adaptive, predictive, and generative capabilities. Conventional AT remains essential, 647 

particularly because access to appropriate assistive products continues to be highly unequal globally 648 

(WHO & UNICEF, 2022). 649 

The theoretical significance of this transformation lies in the changing function of technology within 650 

inclusive education: from primarily reducing or compensating for accessibility barriers toward potentially 651 

adapting learning environments, anticipating support needs, and generating individualized assistance. 652 

However, intelligent support should augment rather than displace teacher judgement, learner agency, and 653 

human interaction. Its contribution to meaningful inclusion ultimately depends on accessible design, 654 

institutional capacity, AI literacy, ethical governance, and sustained human oversight (Miao et al., 2021; 655 

Wang et al., 2025). 656 

5.3 Disability Representation Gap 657 

The findings indicate that disability populations are unevenly represented within the emerging literature 658 

on AI and assistive technologies. Research has given comparatively greater attention to mixed disability 659 

populations, intellectual disabilities, physical disabilities, and broader special educational needs, while 660 

evidence concerning learners with hearing impairments and communication disorders remains 661 

comparatively limited. This imbalance is important because technological effectiveness cannot be 662 

assumed to generalize across disability groups with substantially different sensory, cognitive, physical, 663 

and communication requirements. 664 

A further limitation is the frequent treatment of students with disabilities as a homogeneous population. 665 

Such aggregation can obscure disability-specific accessibility requirements and differential responses to 666 

technological interventions. Although assistive technologies can enhance functioning, independence, and 667 

participation, their effectiveness depends on alignment with individual needs and contexts (WHO & 668 

UNICEF, 2022; Fernández-Batanero et al., 2022). Future research should therefore include 669 

underrepresented disability populations and report disaggregated outcomes wherever possible. 670 

5.4 Educational Context Gap 671 

The evidence also reveals an uneven distribution across educational contexts. In the preliminary 672 

synthesis, higher education constituted the largest category (29.6%), followed by special education 673 

(22.2%), whereas primary (14.8%) and secondary education (11.1%) were less frequently represented. 674 

This pattern suggests that evidence concerning AI and assistive technologies is developing more rapidly 675 

in universities and specialized educational environments than across mainstream school settings. 676 

This imbalance has implications for generalizability. Universities typically differ from schools in 677 

technological infrastructure, learner autonomy, institutional support, and patterns of technology use. 678 

Similarly, evidence generated in special education settings may not transfer directly to mainstream 679 

inclusive classrooms. More research is therefore required in primary and secondary inclusive classrooms, 680 

where technology must operate alongside teacher-led instruction, peer interaction, curriculum 681 

requirements, and diverse learner needs. 682 

5.5 Geographical Inequality and the Digital Inclusion Paradox 683 

The literature demonstrates increasing international interest in technology-supported inclusion, with 684 

contributions from both developed and emerging economies. Nevertheless, the capacity to implement AI 685 



 

 

and assistive technologies remains strongly influenced by differences in infrastructure, affordability, 686 

connectivity, professional expertise, and institutional resources. Global access to assistive technology 687 

remains highly unequal, particularly in low- and middle-income countries (WHO & UNICEF, 2022). 688 

This inequality creates a potential digital inclusion paradox: learners and educational systems that may 689 

benefit substantially from scalable assistive and AI-enabled support can simultaneously face the greatest 690 

barriers to accessing and sustaining such technologies. Limited connectivity, device availability, technical 691 

support, locally appropriate tools, and teacher training may therefore widen rather than reduce educational 692 

inequalities if technological innovation is introduced without paying attention to implementation 693 

conditions. 694 

The geographical expansion of AI-enabled inclusive education should consequently be accompanied by 695 

greater research from the Global South and resource-constrained educational systems. Importantly, 696 

such research should move beyond transferring technologies developed in high-resource contexts and 697 

examine locally appropriate, affordable, linguistically accessible, and sustainable approaches to disability-698 

inclusive technology. 699 

5.6 Teacher and Institutional Readiness 700 

A consistent implication of the reviewed evidence is that technology availability does not equate to 701 

meaningful educational inclusion. Providing schools or universities with assistive devices or AI-enabled 702 

platforms may increase technological access, but inclusive outcomes depend on whether these 703 

technologies can be appropriately selected, integrated, supported, and evaluated within educational 704 

practice. 705 

This relationship can be expressed as: 706 

Technology availability ≠ Meaningful educational inclusion 707 

unless supported by: 708 

Teacher competence + Accessible design + Institutional infrastructure + AI literacy + Ethical 709 

governance 710 

Teacher competence is particularly important because educators mediate the relationship between 711 

technological capability and pedagogical application. Teachers require not only technical skills but also 712 

the ability to determine when technology is appropriate, adapt its use to individual learners, evaluate AI-713 

generated information, and integrate technological support without reducing learner agency. Emerging AI 714 

applications therefore create a parallel need for AI literacy, including awareness of limitations, bias, 715 

privacy, reliability, and appropriate human oversight (Miao et al., 2021). 716 

Institutional readiness is equally important. Effective implementation requires accessible digital 717 

infrastructure, technical support, professional development, procurement policies, data protection, and 718 

mechanisms for evaluating accessibility and educational effectiveness. These conditions reinforce the 719 

central analytical argument of this review: technology functions as an enabler of inclusion rather than 720 

inclusion itself. Meaningful outcomes emerge only when technological capabilities are aligned with 721 

learner needs, inclusive pedagogy, institutional capacity, and responsible governance. 722 

5.7 Ethical and Governance Issues 723 



 

 

The increasing use of AI in disability-inclusive education introduces ethical and governance concerns that 724 

extend beyond those associated with conventional assistive technologies. Privacy and student data 725 

protection are particularly important because AI-enabled systems may process sensitive information 726 

concerning disability status, learning behaviour, communication patterns, and academic performance. 727 

Responsible implementation therefore requires clear policies concerning data collection, storage, access, 728 

consent, and secondary use (Miao et al., 2021). 729 

Algorithmic bias and explainability present additional concerns. AI systems trained on datasets that 730 

inadequately represent learners with disabilities may generate inaccurate recommendations or reproduce 731 

existing educational inequalities. Limited transparency can further make it difficult for teachers and 732 

learners to understand how automated recommendations or decisions are produced. These risks are 733 

particularly consequential when AI is used for assessment, learner profiling, or decisions concerning 734 

educational support. 735 

Excessive dependence on AI may also reduce learner agency or encourage inappropriate substitution of 736 

automated systems for professional judgement. Human oversight should therefore remain central to AI-737 

supported educational decisions, particularly were outputs influence assessment, intervention, or access to 738 

support. Generative AI should augment rather than replace relationships among learners, teachers, 739 

families, and disability-support professionals (Wang et al., 2025). 740 

Finally, accessibility-by-design and equity should be treated as core governance principles rather than 741 

post-development adjustments. AI-enabled educational systems should accommodate diverse sensory, 742 

physical, cognitive, linguistic, and communication requirements from the design stage. Without such 743 

safeguards, AI may reproduce the same barriers it is intended to address. Responsible disability-inclusive 744 

AI therefore requires an integrated approach combining accessibility, privacy, fairness, transparency, 745 

human oversight, and equitable access (WHO & UNICEF, 2022). 746 

6. Proposed AI-Enabled Inclusive Education Framework 747 

Based on the synthesis, this review proposes an AI-Enabled Inclusive Education Framework that 748 

explains how learner needs, technological capabilities, support functions, and educational outcomes 749 

interact within disability-inclusive education. The framework consists of four interconnected layers. 750 

Layer 1 — Learner Needs 751 

Disability characteristics and individual learner needs determine specific accessibility and educational 752 

support requirements. 753 

Layer 2 — Technology 754 

These requirements may be addressed through conventional assistive technologies, AI-enabled assistive 755 

technologies, and generative/adaptive AI systems. Rather than representing mutually exclusive 756 

categories, these technologies form an increasingly interconnected support ecosystem. 757 

Layer 3 — Support Functions 758 

Technology contributes to inclusion through six principal functions: accessibility, personalization, 759 

communication, learning support, assessment, and participation. 760 



 

 

Layer 4 — Educational Outcomes 761 

Effective support may contribute to academic achievement, engagement, independence, participation, 762 

equity, and inclusion. 763 

The relationship between these layers is influenced by contextual conditions, particularly teacher 764 

readiness, institutional support, infrastructure, AI literacy, ethics, and governance. These factors can 765 

facilitate or constrain the translation of technological capability into meaningful educational outcomes. 766 

 767 

Figure 2. Proposed AI-Enabled Inclusive Education Framework 768 

Note. The framework is an evidence-informed analytical model derived from the systematic synthesis. It 769 

represents proposed relationships among key domains and should not be interpreted as an empirically 770 

validated causal model. 771 

7. Research Agenda 772 

The synthesis identifies several priorities for advancing research on AI and assistive technologies in 773 

disability-inclusive education. Rather than focusing primarily on technological innovation, future research 774 

should examine whether these technologies produce sustained, equitable, and contextually meaningful 775 

educational outcomes. 776 

Table 10. Evidence Gaps and Priorities for Future Research 777 

Domain Evidence gap Research priority 

Technology Limited evidence on sustained effectiveness of 
emerging AI 

Conduct longitudinal evaluations of generative, adaptive, and 
AI-enabled assistive technologies 

Learners Uneven representation of disability groups Include diverse disability populations and report disability-

specific outcomes 



 

 

Domain Evidence gap Research priority 

Teachers Limited evidence on educator preparedness Examine AI literacy, AT competence, and inclusive digital 

pedagogy 

Institutions Insufficient attention to implementation capacity Evaluate institutional readiness, infrastructure, technical support, 

and sustainability 

Ethics Emerging concerns regarding privacy, bias, and 

transparency 
Develop and evaluate disability-sensitive AI governance 

frameworks 

Geography Unequal geographical distribution of evidence Expand context-sensitive research in developing economies and 
the Global South 

Methodology Strong reliance on descriptive and perception-
based evidence 

Increase experiments, quasi-experiments, longitudinal studies, 
mixed methods designs, and real-world interventions 

Note. Priorities are derived from the evidence gaps identified in the focused synthesis. 778 

A particularly important methodological priority is the transition from studies examining acceptance, 779 

perceptions, and intended use toward research demonstrating whether technologies improve 780 

accessibility, participation, independence, and learning over time. Future studies should also examine for 781 

whom technologies work, under what conditions, and whether benefits are sustained across educational 782 

contexts. 783 

8. Implications 784 

8.1 Theoretical Implications 785 

The findings extend conventional perspectives on assistive technology by demonstrating a transition from 786 

predominantly predefined accessibility support toward adaptive, predictive, and generative assistance. AI 787 

does not replace traditional AT; rather, it expands its potential through personalization, contextual 788 

responsiveness, prediction, and dynamic content generation. The proposed framework therefore 789 

conceptualizes inclusive educational technology as an interaction among learner needs, technological 790 

capabilities, support mechanisms, educational practices, and contextual conditions, rather than as a direct 791 

relationship between technology use and educational outcomes. 792 

8.2 Practical Implications 793 

For teachers and disability-support professionals, technology selection should begin with learner needs 794 

and accessibility requirements rather than technological novelty. Educators require competencies to 795 

evaluate AI outputs, integrate AT into instruction, personalize support, protect learner autonomy, and 796 

identify situations requiring human intervention. Educational technologists should prioritize 797 

interoperability, usability, accessibility-by-design, and compatibility with established assistive systems. 798 

8.3 Institutional Implications 799 

Schools and universities should approach AI and AT implementation as an institutional capacity issue, 800 

not merely a technology procurement decision. Effective adoption requires accessible infrastructure, 801 

technical support, staff development, sustainable funding, procurement standards, and mechanisms for 802 

evaluating educational effectiveness. Institutions should additionally involve students with disabilities and 803 

disability-support professionals in technology selection, implementation, and evaluation. 804 

8.4 Policy Implications 805 



 

 

Educational policies should explicitly incorporate disability inclusion into AI governance and digital 806 

transformation strategies. Policy frameworks should address accessibility standards, privacy, sensitive 807 

student data, algorithmic fairness, transparency, human oversight, and equitable access. Attention is 808 

required to prevent AI-driven educational innovation from widening existing inequalities between 809 

institutions, socioeconomic groups, and geographical regions. Disability-inclusive AI policy should 810 

therefore combine technological innovation with accessibility, rights, equity, and responsible governance 811 

(Miao et al., 2021; WHO & UNICEF, 2022). 812 

9. Limitations 813 

Several limitations should be considered when interpreting the findings. First, reliance on Scopus may 814 

have excluded relevant studies indexed exclusively in other databases such as Web of Science or ERIC. 815 

Second, restricting inclusion to English-language publications may have introduced language bias and 816 

reduced representation of research from non-English-speaking contexts. Third, publication bias may have 817 

resulted in greater visibility of studies reporting positive technological outcomes. 818 

The substantial heterogeneity of disability categories, educational settings, technologies, study 819 

designs, and outcome measures also limits direct comparison across studies. In addition, the rapid 820 

development of generative and adaptive AI means that the evidence base is evolving quickly, and some 821 

technologies may have changed substantially between publication and review. Finally, variation in 822 

outcome definitions and measurement approaches limits the extent to which conclusions regarding 823 

educational effectiveness can be generalized across disability groups and contexts. 824 

10. Conclusion 825 

This systematic review demonstrates that AI and assistive technologies are expanding opportunities for 826 

accessible, personalized, and participatory education for students with disabilities. Established assistive 827 

technologies remain essential, while adaptive, predictive, conversational, and generative AI are extending 828 

technological support toward increasingly individualized forms of assistance. 829 

However, important evidence gaps remain. Research is unevenly distributed across disability populations, 830 

educational levels, technologies, geographical regions, and methodological approaches. Evidence 831 

concerning long-term effectiveness, underrepresented disability groups, school-level implementation, 832 

teacher readiness, institutional capacity, and ethical governance remain particularly limited. 833 

The future of disability-inclusive educational technology should therefore not be defined by AI adoption 834 

alone. Progress requires the alignment of technological capability with learner needs, accessible design, 835 

inclusive pedagogy, institutional readiness, AI literacy, equitable access, and responsible governance. In 836 

this context, the transition from conventional assistive technology toward intelligent support should be 837 

evaluated not by technological sophistication, but by its capacity to improve accessibility, autonomy, 838 

participation, learning, equity, and meaningful inclusion. 839 
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