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Abstract  

Artificial Intelligence (AI) is emerging as a powerful driver of 

inclusive digital education. This study examines how AI supports 

accessibility, personalization, and engagement, while also 

addressing the challenges of infrastructure, teacher readiness, 

and ethical use. Using a systematic review of literature and a 

structured inventory of AI tools, we analyzed benefits across 

students, teachers, and institutions. Findings show that AI 

enhances learning through assistive technologies, adaptive 

pathways, and teaching efficiency, but risks such as bias, privacy 

concerns, and unequal access remain. We conclude that AI can 

significantly advance equity in education, provided it is 

embedded in inclusive pedagogical frameworks and supported 

by responsible governance and teacher training. 
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1 Introduction 

Inclusive digital education uses digital technologies to ensure 

equitable access, enabling learners with diverse needs to 

participate fully. The COVID-19 pandemic exposed both the 

potential of online learning and systemic disadvantages for 

students with special educational needs and disabilities (SEND). 

For these learners, digital education helps overcome barriers, 

while higher education institutions (HEIs) increasingly aim to 

design ecosystems that anticipate diversity rather than respond 

retroactively [1, 2].  

The UN Convention on the Rights of Persons with 

Disabilities affirms the right to inclusive, equitable education [3]. 

Adaptive platforms and assistive tools support flexible teaching 

and more engaging learning, improving outcomes [4, 5]. 

UNESCO defines inclusion as reducing exclusion and increasing 

participation [2], while frameworks such as the EU Digital 

Education Action Plan [1] guide practice. AI enhances 

accessibility with screen readers, transcription, and translation, 

while adaptive environments personalize instruction. Students 

benefit from tutoring, gamification, and feedback; teachers gain 

administrative relief and curriculum support [4].  Yet, inclusion 

requires structural pedagogical and cultural changes [6], which 

AI can support only within responsible frameworks. Challenges 

include algorithmic bias, non-inclusive datasets, opaque 

processes, and privacy concerns [5]. Without safeguards, AI may 

reinforce inequalities or diminish the human role. Structured AI 

literacy is therefore vital [7]. Ultimately, AI offers both 

opportunities and risks, but when aligned with policy 

frameworks and backed by training, transparency, and 

accountability, it can complement human teaching and foster 

adaptive, inclusive education [6]. 

2 Theoretical Backgrounds 

Inclusive digital education enables students with and without 

disabilities to learn together meaningfully. International 

frameworks highlight that students with diverse needs should be 

supported through inclusive environments that anticipate barriers 

rather than react after exclusion has occurred [2]. The UN 

Convention on the Rights of Persons with Disabilities obliges 

states to ensure inclusive, equitable education [3], while 

UNESCO views inclusion as addressing learner diversity 

through participation and reduced exclusion [2]. Research 

confirms benefits not only for students with disabilities but also 

for broader social acceptance [5, 6]. 

Inclusion requires more than placement in mainstream 

classrooms. Studies emphasize structural changes in curriculum 

and pedagogy [6], while others stress that digital inclusion 

demands access to devices, high-quality content, connectivity, 

and digital literacy beyond basic infrastructure [5]. At the policy 

level, the EU’s Digital Education Action Plan (2021–2027) 

emphasizes accessible, high-quality education [1]. The European 

Agency for Special Needs and Inclusive Education outlines 

multi-level action from pedagogy and learner skills to teacher 

literacy and institutional support. 

Students with Special Educational Needs and Disabilities 

(SEND) form a diverse group requiring tailored support for 

equitable education. The UN Convention on the Rights of 

Persons with Disabilities affirms this right [3], and UNESCO 

stresses adapted environments [2]. At the European level, SEND 

is defined broadly, covering physical, cognitive, and socio-

emotional barriers [1]. Flexible frameworks are needed to enable 

participation, while national guidelines specify provision 
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“different from or additional to that normally available” [1]. 

SEND is typically classified into groups such as cognitive and 

learning disabilities, sensory and physical impairments, social 

and emotional needs, communication difficulties, and multiple or 

complex needs. 

Digital content accessibility ensures that all learners, 

including those with disabilities, can engage with educational 

resources. UNESCO stresses that participation depends on 

removing such barriers [2]. Challenges vary: visually impaired 

learners need alt text and contrast, hearing-impaired students 

require captions, those with cognitive disabilities struggle with 

complex layouts, and motor-impaired learners face difficulties 

when only precise input is required. Accessible practices such as 

captions, simplified navigation, and screen reader compatibility 

align with recommendations for universal access [5] and benefit 

all students. Research shows they improve engagement, 

usability, and inclusivity [8]. Embedding accessibility from the 

start helps institutions meet legal and ethical standards while 

fostering equity and participation. 

Universal Design for Learning (UDL) is a framework 

designed to remove barriers to participation by proactively 

creating flexible teaching methods, materials, and assessments. 

It is based on three principles: multiple means of representation, 

multiple means of action and expression, and multiple means of 

engagement. Research shows that UDL benefits all learners by 

improving motivation, equity, and outcomes [5, 8]. Extended 

models add strategies like flexible pacing, individualized 

content, and self-assessment [8]. UDL assumes variability as the 

norm, shifting focus from deficits to diversity [6]. Policy 

frameworks, including the EU Digital Education Action Plan [1], 

recognize UDL as central to high-quality, accessible digital 

education. Integrated with AI tools, UDL strengthens inclusive 

practice by combining flexibility, accessibility, and innovation 

[2, 4]. 

3 Methods 

The study applied a structured review of literature, following 

established principles of systematic reviews but adapted to the 

scope of this research. Publications were retrieved mainly from 

five key sources—UNESCO, UNICEF, EU policy documents, 

peer-reviewed journals, and proceedings of major international 

conferences—and supplemented with targeted desk research. In 

total, 47 publications meeting the inclusion criteria were 

analyzed. Studies and policy reports were included if they 

explicitly addressed AI in education, inclusivity, and 

accessibility, and if they were published within the past ten years. 

The research followed a dual approach consisting of: (1) a 

structured literature review of studies and policy reports from the 

above sources [1, 2, 3, 4, 11]; and (2) an inventory and taxonomy 

of AI tools. The analysis of the literature examined applications, 

benefits for students, teachers, and institutions, as well as 

challenges across technological, pedagogical, and ethical 

dimensions. 

The second component mapped AI tools, following 

UNICEF’s definition [11], including tutoring systems, chatbots, 

dashboards, adaptive platforms, and automated assessment tools 

[12]. Using a taxonomy, tools were grouped into student-, 

teacher-, and institution-focused categories [4], with details on 

use, source, and licensing. Emerging solutions were tracked 

through online repositories such as There’s an AI for That [13]. 

Comparing both components revealed recurring themes: benefits 

such as accessibility, personalization, and efficiency, and 

challenges including infrastructure, ethics, teacher readiness, and 

bias. This dual approach ensured triangulation between theory 

and practice for evaluating AI in inclusive education. 

4 Results 

The analysis of the literature and the structured review of AI tools 

revealed both significant benefits and notable challenges of 

artificial intelligence in inclusive education.  

4.1 Benefits of AI for Inclusive Education 

Figure 1 illustrates the main benefits of AI for inclusive 

education, showing how accessibility, personalization, and 

participation are supported across different learner groups. 

 

 

Figure 1: Benefits of AI for Inclusive Education 

AI enhances inclusivity by offering accessibility tools, 

adaptive technologies, and multilingual support that enable 

diverse learners to participate on equal terms [5, 8]. Assistive 

solutions such as text-to-speech, speech-to-text, real-time 

captioning, and voice assistants improve access for students with 

visual, auditory, or language impairments, while real-time 

translation supports non-native speakers [8]. Adaptive learning 

systems tailor instruction to individual needs, providing 

summaries, study guides, and formative assessments that deliver 

feedback and allow students to progress at their own pace [9]. 

Generative AI also adapts content to cultural and linguistic 

contexts, ensuring representation for marginalized groups. At the 

same time, AI-supported collaborative platforms foster 

participation in projects and discussions across backgrounds and 

locations [5]. In addition, AI fosters inclusion through learning 

analytics that help identify students at risk and enable timely 

support, while also informing institutional decision-making on 

curriculum design, accessibility compliance, and resource 

allocation. By aligning with international agendas such as the EU 

Digital Education Action Plan and UNESCO’s framework on 

equity and participation, AI thus contributes to inclusivity not 

only at the classroom level but also within broader educational 

systems [1, 2, 5].  

4.2 Benefits for Students 

The results show that AI enhances students’ learning through 

personalization, engagement, and improved outcomes. Four 

main benefits were identified. Adaptive platforms such as 

ALEKS and Knewton adjust difficulty in real time, while AI 
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tutors and assistants provide tailored explanations and support 

for brainstorming, writing, and research [12, 9]. Gamification, 

interactive quizzes, and simulations increase motivation and 

sustain attention, with real-time feedback keeping learners active 

[10]. AI also simplifies complex concepts, generates summaries, 

and supports research, improving comprehension and 

performance [5, 9]. For students with special needs, tools like 

predictive text, speech synthesis, and accessible formats enable 

participation, while collaborative platforms foster teamwork [8]. 

Figure 2 presents the key advantages of AI for students, including 

personalization, engagement, and improved learning outcomes. 

 

 

Figure 2: Benefits of using AI for students 

4.3 Benefits for Teachers and Instructors 

For educators, the adoption of AI provides both practical and 

pedagogical advantages. Figure 3 summarizes the main benefits 

of AI for teachers and instructors, organized into seven clusters: 

administrative efficiency, professional growth, adaptive teaching 

and curriculum design, student monitoring and feedback, 

inclusive and accessible education, dynamic pedagogy and 

engagement, and evidence-based decision making. Together, 

these categories illustrate how AI reduces workload, supports 

professional development, enables personalized and inclusive 

teaching, and strengthens teachers’ ability to engage and support 

diverse learners. 

Automated grading systems, plagiarism detection, and AI-

powered chatbots reduce repetitive administrative work, freeing 

teachers to dedicate more time to lesson planning, mentoring, and 

student engagement [4, 12]. Gamification elements and adaptive 

feedback further optimize classroom processes, while generative 

AI supports project-based learning with visualization, 

simulation, and prototyping tools that foster creativity and 

problem-solving [9, 10]. AI also contributes to professional 

development by offering instructional insights, encouraging 

reflective practice, and enhancing teaching competence [7]. 

Through data-driven analytics, teachers can monitor learning 

progress, predict disengagement, and intervene early to prevent 

dropouts [6, 10]. Personalized content generation and curriculum 

adaptation allow educators to design inclusive learning 

environments that accommodate diverse student needs [5, 8]. 

Finally, AI-driven accessibility tools, including real-time 

translation and speech recognition, strengthen equity in 

multilingual and diverse classrooms, ensuring that teachers can 

reach all learners effectively [2, 8]. 

 

Figure 3: Benefits of AI for Teachers and Instructors 

4.4 Challenges of AI for Inclusive Education 

While AI offers major benefits, its integration also raises 

challenges across technological, pedagogical, ethical, and socio-

cultural dimensions. If unaddressed, these risks could widen the 

digital divide and undermine inclusivity.  

Technological barriers include limited infrastructure, weak 

accessibility features, high costs, and poor compatibility with 

learning systems [5, 6]. Pedagogical issues involve insufficient 

teacher training, risks of bias, neglect of neurodiverse learners, 

and over-reliance that may weaken critical thinking [9]. Ethical 

concerns stem from massive data collection, questions of 

ownership and security, and opaque algorithms that erode trust 

[11]. Culturally, AI may reinforce Western-centric perspectives 

and reduce human interaction, leading to isolation [10].  

These findings highlight that AI can transform education only 

when paired with inclusive design, robust infrastructure, training, 

and ethical safeguards. Figure 4 summarizes the main challenges 

of AI integration in inclusive education across technological, 

pedagogical, ethical, and socio-cultural dimensions. 

 

 

Figure 4: Challenges of AI for inclusive education 

5 Discussion 

The results confirm that artificial intelligence has substantial 

potential to advance inclusivity, personalization, and efficiency 

in education, yet they also expose critical challenges that require 

careful management. AI technologies align with inclusive digital 

education and international policy frameworks [1, 2]. By offering 

accessibility features like captioning, speech-to-text, and 

adaptive content, AI reduces barriers for students with 

disabilities [5, 8]. These tools reflect UNESCO and EU priorities 

on equity [2, 1] and extend digital inclusion beyond connectivity 

toward adaptability, personalization, and cultural responsiveness 
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[5, 6]. AI enhances personalization, engagement, and learning 

outcomes, complementing constructivist and connectivist 

pedagogies [5, 9]. Gamification and real-time feedback foster 

motivation [10], while adaptive tools address gaps for students 

with special educational needs [8]. For teachers, AI improves 

efficiency, curriculum design, and professional growth, aligning 

with EU priorities on digital literacy and training [7]. By 

reducing administrative tasks, AI enables more student-centered 

teaching, supporting claims that it should serve as a partner rather 

than a replacement [4]. 

This study has several limitations. First, as it relies on 

literature and secondary data, some findings may already be 

outdated given the rapid evolution of AI [5, 6]. The classification 

of tools into student-, teacher-, and institution-focused groups [4] 

also oversimplifies, since many serve multiple roles. Moreover, 

no primary empirical validation (e.g., classroom trials or large-

scale surveys) was conducted, so results should be seen as 

indicative rather than conclusive [5, 9]. Finally, the reliance on 

English-language sources may introduce cultural bias and limit 

global representation [10]. 

The findings highlight key implications. Governance 

frameworks must enforce ethical standards, transparency, and 

privacy compliance such as GDPR [14]. Teacher empowerment 

through professional development and AI literacy is equally vital 

[7]. Inclusive design should guide technological adoption, as 

emphasized in international inclusion frameworks [2, 6]. Finally, 

institutions must continuously evaluate tools in response to AI’s 

rapid evolution [5]. 

6 Conclusion 

This study reviewed the role of AI in education, focusing on its 

potential to enhance inclusivity, learning outcomes, and teaching 

practices. A literature review and tool analysis revealed clear 

benefits but also significant challenges. AI improves 

accessibility, personalization, and engagement through adaptive 

platforms, tutoring systems, and assistive technologies [5]. 

Teachers benefit from automated grading, lesson planning, and 

content generation, while institutions gain tools for data-driven 

decisions and inclusion strategies [6]. At the same time, 

infrastructural barriers, costs, and limited interoperability restrict 

adoption. Teachers need continuous training, and ethical 

concerns (e.g., bias, privacy, transparency) pose risks to equity 

and trust. Beyond highlighting opportunities and risks, the 

findings underline the importance of embedding AI into broader 

pedagogical and institutional frameworks. Inclusive design 

principles, such as those promoted by UNESCO and the EU, 

must guide AI adoption to ensure that technology strengthens 

rather than undermines equity [1, 2]. Teacher professional 

development and AI literacy are equally critical, as educators 

play a central role in mediating how these technologies are used 

in practice [7].  

Future priorities include empirical validation of AI’s 

classroom impact to move beyond secondary evidence, alongside 

continuous teacher training in AI literacy. Policies should ensure 

ethical governance and transparency so that AI complements 

rather than replaces human teaching. When responsibly designed 

and supported, AI can help build a more inclusive, adaptive, and 

equitable education system.  
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