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Abstract: This scoping review seeks to map the landscape of how Artificial Intelligence (AI) is leveraged within educational environ-
ments to support students with disabilities and inclusive strategies and experiences. The research question concerns the role and 
impact of AI across diverse educational seAings and in particular: “How is Artificial Intelligence (AI) being utilized within educa-
tional seAings to support individuals with disabilities and promote inclusive education?”. The review explores this question under 
four pivotal dimensions: Educational Context, Disabilities and Special Needs, Artificial Intelligence Technologies, and Inclusivity 
and Inclusive Practice. Each contributes to a comprehensive understanding of the interdisciplinary nature of this inquiry. To ensure 
a comprehensive analysis, four major research databases have been used: Scopus, EBSCO, ERIC, and Web of Science (WoS). This 
robust search strategy enabled us to capture a wide array of relevant literature. The review also addresses ethical considerations 
essential for the responsible integration of AI in education, such as privacy, accessibility, and bias. By mapping existing research and 
identifying gaps, this scoping review lays the groundwork for future advancements in AI-driven inclusive educational practices. 
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1. Introduction 
The integration of individuals with special needs and disabilities into mainstream education represents a pivotal 

objective in global educational reform, with the aim of guaranteeing equitable access and fostering inclusive societies. 
The advent of new technologies has led to the emergence of artificial intelligence (AI) as a potentially transformative 
tool with significant promise in supporting the delivery of inclusive education. The objective of this scoping review is 
to map the landscape of AI utilisation in educational environments with a view to enhancing the learning experiences 
of students with disabilities and promoting inclusive practices. The central research question addressed is: How is arti-
ficial intelligence (AI) being utilised within educational seEings to support individuals with disabilities and promote 
inclusive education? 

By examining this question, the review explores four key dimensions: the educational context, disabilities and 
special needs, AI technologies, inclusivity and inclusive practice. Each dimension contributes to a comprehensive un-
derstanding of the interdisciplinary nature of this inquiry. The purpose for this review is to synthesise existing literature 
on AI applications in special education, an area that has seen less focus compared to general educational seEings. The 
scoping review approach is particularly well-suited to this nascent and heterogeneous field, enabling a comprehensive 
examination of the available evidence and the eventual identification of research gaps. 

In order to achieve a comprehensive analysis, the review draws upon literature from four major research databases: 
Scopus, EBSCO, ERIC, and Web of Science. By mapping existing research and identifying gaps, this scoping review 
establishes a foundation for future advancements in AI-driven inclusive educational practices according to the Italian 
Special Pedagogy perspective. The objective of this review is to inform educators, policymakers, and researchers about 
the innovative ways in which AI can be leveraged to support diverse learners, with the ultimate goal of contributing to 
more effective and equitable educational strategies. 
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2. Background 
2.1. Conceptual foundations of Inclusive Education and disability 

In order to comprehend the theoretical standpoint that informs this review, it is imperative to delineate the notion 
of disability that is being addressed and, albeit concisely, to outline the associated inclusive pedagogical paradigm. 

The most recent sources indicate that the definition of disability has developed to encompass a broader range of 
evolving conditions{Citation} that are not solely rooted in diseases or impairments. The International Classification of 
Functioning, Disability and Health (ICF) offers a more nuanced understanding of these conditions with an holistic and 
biopsychosocial approach: “Disability is characterized as the outcome or result of a complex relationship between an 
individual’s health condition and personal factors, and of the external factors that represent the circumstances in which 
the individual lives” [1] (p. 17). This means that anyone can experience a situation of disability that is not necessarily 
static but is the result of multiple factors that can change. These factors are not only related to the individual's physical 
or mental condition but are also significantly influenced by the environment. According to ICF framework, the context 
can be either enabling or inhibiting. 

In this light, in line with the Italian heritage [2-6], Special Pedagogy is described as a "theoretical and practical 
discipline dedicated to the development and construction of a theory of individual and social education aimed at re-
ducing or eliminating disability. It is commiEed to researching, proposing and promoting increasingly humane and 
humanising forms of relationships and anthropological, cultural and social emancipation" [7] (p. 19). Inclusive educa-
tion therefore represents an educational and anthropological paradigm that aims to ensure accessibility, participation, 
identity empowerment, and academic success for all learners, regardless of their individual differences, including those 
related to disability. To achieve such goals, it is essential and useful to use tools, strategies and methodologies that can 
facilitate educational processes and inclusive practices. 

2.2. Role of Technologies and AI in Inclusive Education 
The introduction and progressive development of technologies has had a significant impact in all social contexts, 

influencing all areas of life and work. In particular, Information and Communication Technologies (ICTs) have not only 
transformed society into the digital age but have also reshaped education and training environments. For this reason, 
the interface between education and technology is a much-debated topic today. The dialogue between technology and 
disability, or inclusive education, is also becoming more relevant. In fact, digital devices are often used in inclusive 
practices as facilitators of teaching and learning processes, although in other respects it can complicate the internal 
dynamics. 

In recent years, Artificial Intelligence (AI) has become increasingly integrated into mainstream education, incorpo-
rated into administration, instruction or teaching, and learning [8]. Presently, the definition of artificial intelligence re-
mains a contentious issue, with no common consensus yet established [9-11]. This is partly aEributable to the continuous 
evolution and advancement of the technology in question. However, the European Commission [12-13] is actively ad-
dressing this issue and has proposed some definitions: an AI system is a machine-based system that is designed to 
operate with varying degrees of autonomy and may exhibit adaptive behaviour after deployment. Developed using one 
or more of the techniques and approaches, it can infer from the input it receives how to generate outputs – such as 
content, predictions, recommendations or decisions – to achieve explicit or implicit human-defined goals. These outputs 
may affect the physical or virtual environments with which they interact [14]. 

Modern AI applications have been instrumental in supporting inclusive education, particularly for students with 
disabilities, by providing tailored learning supports and accessible educational materials. Actually, the intersection of 
artificial intelligence and the field of education has its origins in the past century [15]. Nevertheless, it is essential to 
examine and comprehend the present applications and consequences of this technology in educational and training 
seEings. Other literature reviews have sought to address the question through alternative approaches or by focusing on 
particular and more specific aspects. For instance, Barua et al. [16] investigated and recorded a positive effect of the use 
of AI-based tools for mental disorders (e.g. ADHD, dyslexia, autism spectrum disorder) in supporting student learning. 
On the other hand, Hopcan and colleagues [17] have identified a number of roles and functions for artificial intelligence 
in schools, including those related to administration and teaching. This highlights the necessity for further research in 
the field of special education to inform the implementation of such technologies. Other researchers [18], more interested 
in secondary schools, have denounced the lack of reflection, especially pedagogical reflection, on ethical issues and the 
risks posed by this type of technology. This challenging scenario gives rise the research objectives: identify the range of 
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AI technologies used in educational seEing to implement inclusive process and explore the role and impact of AI in 
these kinds of contexts. 

3. Materials and Methods 
3.1. Protocol and screening report 

This paper presents a scoping review (ScR) following the PRISMA-ScR checklist [19-21]. The aim of the review is 
to reconstruct the state of the art regarding the integration of artificial intelligence tools in learning environments that 
include individuals with disabilities. The studies were managed with Zotero. 

3.2. Eligibility criteria and search process 
The initial step involved establishing specific search criteria to effectively query the databases (Table 1). The selec-

tion of those to be queried for the review was limited to the most closely related to the field of education and teaching, 
namely EBSCO, Eric, Scopus, and Web of Science. Other characteristics of the evidence sources used as eligibility criteria 
are employed in the construction of the search string. To conduct a more accurate search to interrogate each database, 
the research group employed four slightly different search strings based on four main topics: Education, Disability, 
Inclusion, and Artificial Intelligence. (Table 2). This was necessary to accommodate the different interpretations of string 
syntax that vary for each database. 

Table 1. Inclusion and exclusion criteria. 

Inclusion Criteria Exclusion Criteria 
Published between 2014 and April 2024 Published before 2014 
English language Not in English 
Primary research Secondary research (e.g. review) 
Document type: journal articles and book 
chapter Other documents (e.g. conference paper) 

Studies focused on the main topics: educa-
tional context, AI, Inclusion, SEN or Disabil-
ities 
Full-text availability 

Absence of at least one of the main topics 
Full-text not availability 

Table 2. Database and research queries. 

Database Research query 

EBSCO 

("education" OR "educational seEing" OR "learning environment" 
OR "educational environment" OR "special education") AND (disa-
bilit* OR "people with disabilities" OR "special needs") AND ("arti-
ficial intelligence" OR "AI" OR "Machine learning" OR "Deep learn-
ing") AND (inclus* OR "inclusive education" OR "inclusive prac-
tices") 

ERIC 

("education" OR "educational seEing" OR "learning environment" 
OR "educational environment" OR "educational context") AND (dis-
abilit* OR "people with disabilities" OR "special needs" OR "special 
education") AND ("artificial intelligence" OR "AI" OR "Machine 
learning" OR "Deep learning") AND (inclus* OR "inclusive educa-
tion" OR "inclusive practices") 

Scopus 

((disabilit*) OR (people with disabilities) OR (special needs)) AND 
((artificial intelligence) OR (AI) OR (Machine learning) OR (Deep 
learning)) AND ((inclusion*) OR (inclusive education) OR (inclusive 
practices)) AND ((education) OR (educational seEing) OR (learning 
environment) OR (educational environment) OR (special educa-
tion)) 
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Web of Science 

((disabilit*) OR (people with disabilities) OR (special needs) OR 
(special education)) AND ((artificial intelligence) OR (AI) OR (Ma-
chine learning) OR (Deep learning)) AND ((inclusion*) OR (inclu-
sive education) OR (inclusive practices)) AND ((education) OR (ed-
ucational seEing) OR (learning environment) OR (educational envi-
ronment) OR (educational context)) 

The research group proceeded with extracting the results from the four selected databases, applying each search 
string in turn. However, the export systems of the various databases are heterogeneous and not very functional for data 
analysis. For example, while Scopus allows exporting in various formats, other databases offer fewer export options. 

3.3. Screening and selection of relevant literature 
As illustrated in the PRISMA flow diagram in Figure 1 [22], the total number of results derived from the four 

databases following the application of the search queries was 1,406. Subsequently, a two-phase procedure was carried 
out to identify and remove duplicates and articles that did not meet the inclusion criteria for the type of publication 
(Table 1). This resulted in a total of 304 results (duplicates removed: 943). Thereafter, the research team was divided into 
two smaller groups, each of which identified the articles to be read by selecting the titles and abstracts that met the pre-
established criteria. These could be identified by the presence of the four key dimensions: educational context, inclusion, 
disability or specific needs, and artificial intelligence. Any discrepancies were discussed at a later stage. Consequently, 
the optimal results for eligibility following this phase were 34, but only 27 were available for reading. 

 
Figure 1. PRISMA 2020 flow diagram. 
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After applying the inclusion and exclusion criteria, a total of 24 studies were deemed eligible for inclusion in this 
review (Table 3). A comparison between the 304 identified studies and the 24 studies included in the review by the year 
(Figure 2) reveals a gradual increase in the identified studies, with a significant increase from 2018 onwards. Neverthe-
less, there is a stark contrast between the number of identified studies and included studies. Indeed, very few are in-
cluded in this scoping review. 

Table 3. Summary of the studies included. 

ID Author(s) and 
year Title Journal/Book Country Keywords 

[23] Gouraguine, S. 
et al. (2023) 

A New Knowledge Primi-
tive of Digits Recognition 
for Nao Robot Using Mist 
Dataset and CNN Algo-

rithm for Children’s Visual 
Learning Enhancement 

Journal of Infor-
mation Technology 

Education: Re-
search 

Morocco 

convolutional neural 
network; educational 
robotics; human-robot 

interaction; NAO robot; 
recognition of hand-

wriEen digits; students 
with special needs; vis-

ual learning 

[24] Srivastavaa, S. 
et al. (2021) 

A smart learning assistance 
tool for inclusive education 

Journal of Intelli-
gent & Fuzzy Sys-

tems 
India 

Braille; Artificial intelli-
gence; Computer vision; 

Inclusive education; 
Visually impaired stu-
dents; Children with 

disabilities; Special edu-
cation 

[25] Namoun, A. et 
al (2022) 

A Two-Phase Machine 
Learning Framework for 

Context-Aware Service Se-
lection to Empower People 

with Disabilities 

Sensors Saudi 
Arabia 

service selection; disa-
bled people; web ser-

vices; quality of service; 
QoS; accessibility; assis-
tive technologies; uni-
versal design; machine 

learning; ontologies 

[26] 
Marino, T. & 
Pecchio, P. 

(2020) 

AI and Teaching Approach 
in High School 

Studies in Systems, 
Decision and Con-

trol 
Italy 

Artificial Intelligence; 
Education; Special edu-

cational needs 

[27] WaEers, J. et 
al. (2021) 

An Artificial Intelligence 
Tool for Accessible Science 

Education 

Journal of Science 
Education for Stu-

dents with Disabili-
ties 

USA 
Artificial Intelligence, 

Virtual Assistant, Acces-
sible Science Education 

[28] Standen, P. J. 
et al. (2020) 

An evaluation of an adap-
tive learning system based 

on multimodal affect recog-
nition for learners with in-

tellectual disabilities 

British Journal of 
Educational Tech-

nology 

UK; Italy; 
Spain; NA 

[29] 

Coughlan, T., 
Iniesto, F.& 
Carr, J. E. 

(2024) 

Analysing Disability De-
scriptions and Student Sug-
gestions as a Foundation to 

Overcome Barriers to 
Learning 

Journal of Interac-
tive Media in Edu-

cation 
UK 

accessibility; artificial 
intelligence; chatbots; 

crowdsourcing; disabil-
ity; inclusion 

[30] Bulathwela, S. 
et al. (2024) 

Artificial Intelligence Alone 
Will Not Democratise Edu-

cation: On Educational 

Sustainability 
(Swiverland) 

UK (affili-
ation) 

lifelong e-learning; open 
education; recommen-
dation systems; state-

based learner 
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ID Author(s) and 
year 

Title Journal/Book Country Keywords 

Inequality, Techno-Solu-
tionism and Inclusive Tools 

modelling; Sustainable 
Development Goal 4; 

Wikipedia 

[31] Hu, M. & 
Wang, J. (2021) 

Artificial intelligence in 
dance education: Dance for 
students with special edu-

cational needs 

Technology in Soci-
ety China 

Dance education; Dance 
students; Artificial intel-
ligence; Musculoskeletal 
system diseases; Muscu-

loskeletal system 

[32] 
Ingavelez-

Guerra, P. et 
al. (2022) 

Automatic Adaptation of 
Open Educational Re-
sources: An Approach 

From a Multilevel Method-
ology Based on Students’ 
Preferences, Educational 

Special Needs, Artificial In-
telligence and Accessibility 

Metadata 

IEEE Access Ecuador 

Artificial intelligence; 
Electronic learning; ISO 

Standards; Metadata; 
Proposals; Standards; 

Training 

[33] Dziatkovskii, 
A. (2022) 

Blockchain and artificial in-
telligence for inclusion 

German Interna-
tional Journal of 
Modern Science 

USA (af-
filiation) 

Artificial intelligence; 
Blockchains; Children's 
rights; Inclusive educa-
tion; Special education; 
Educational technology 

[34] Toyokawa, Y. 
et al. (2023) 

Challenges and opportuni-
ties of AI in inclusive edu-

cation: a case study of data-
enhanced active reading in 

Japan 

Smart Learning En-
vironments Japan 

Active reading; AI; 
Learning analytics; Log 

data 

[35] 
Mateos-San-

chez, M. et al. 
(2022) 

Chatbot, as Educational 
and Inclusive Tool for Peo-
ple with Intellectual Disa-

bilities 

Sustainability 
(Swiverland) Spain 

Chatbot; COVID-19; Ed-
ucational innovation; 

Inclusive education; In-
tellectual disabilities; 

Mobile application; So-
cial abilities 

[36] 
Nganji, J. T. & 
Brayshaw, M. 

(2017)  

Disability-aware adaptive 
and personalised learning 
for students with multiple 

disabilities 

International Jour-
nal of Information 
and Learning Tech-

nology 

Canada; 
UK (affili-

ation) 

Disability-aware sys-
tems; E-learning; Ma-

chine learning; Multiple 
disabilities; Personaliza-

tion; Virtual learning 
environments 

[37] 

McDonald, N., 
Massey, A. & 

Hamidi, F. 
(2023)  

Elicitation and Empathy 
with AI-enhanced Adaptive 

Assistive Technologies 
(AATs): Towards Sustaina-

ble Inclusive Design 
Method Education 

Journal of Problem 
Based Learning in 
Higher Education 

USA 

Adaptive Assistive 
Technology; Computing 

higher education; De-
sign Justice; Elicitation 
Toolkit; Intersectional-

ity; Participatory 
Toolkit; Privacy; Prob-

lem-based Learning 

[38] 
El Naggar, A., 

Gaad, E. & 
Inocencio, S. 

Enhancing inclusive educa-
tion in the UAE: Integrating 

Research in Devel-
opmental Disabili-

ties 

United 
Arab 

Emirates 

Artificial intelligence; 
Exceptional learners; 
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ID Author(s) and 
year 

Title Journal/Book Country Keywords 

A. M. (2024) 
[38] 

AI for diverse learning 
needs 

Inclusive education; 
Pedagogy; Special 

needs 

[39] Erbeli, F. et al. 
(2024) 

Exploring the Machine 
Learning Paradigm in De-

termining Risk for Reading 
Disability 

Scientific Studies of 
Reading USA NA 

[40] Sharma, S. et 
al. (2023) 

Impact of AI-based special 
education on educators and 

students 

AI-Assisted Special 
Education for Stu-
dents With Excep-

tional Needs 

India NA 

[41] 
Garg, S. & 
Sharma, S. 

(2020) 

Impact of artificial intelli-
gence in special need edu-
cation to promote inclusive 

pedagogy 

International Jour-
nal of Information 

and Education 
Technology 

India AI; Disabilities; Special 
need education 

[42] Zingoni, A. et 
al. (2021) 

Investigating Issues and 
Needs of Dyslexic Students 
at University: Proof of Con-
cept of an Artificial Intelli-
gence and Virtual Reality-
Based Supporting Platform 

and Preliminary Results 

Applied Sciences 
(2076-3417) Italy 

adaptive learning; artifi-
cial intelligence; dys-

lexia; inclusive teaching; 
specific learning disor-

ders; virtual reality 

[43] 
Pitikoe, S. & 
Biswalo, P. 

(2021) 

Logged In or Locked Out 
of the Twenty-First Cen-

tury? Implications 
for Adult Learners 
with Special Needs 

Digital Literacy and 
Socio-Cultural Ac-
ceptance of ICT in 
Developing Coun-

tries 

Kingdom 
of Eswa-
tini (for-

merly 
Swazi-
land), 

South Af-
rica 

Adult learners; Assis-
tive technology; ICT; In-

clusive education; 
Learners with special 

needs 

[44] Zdravkova, K. 
(2022) 

The Potential of Artificial 
Intelligence for Assistive 
Technology in Education 

Learning and Ana-
lytics in Intelligent 

Systems 

North 
Macedo-
nia (affili-

ation) 

Assistive technologies; 
Cognitive impairment; 

Communication impair-
ment; Futuristic assis-

tive technologies; Hear-
ing impairment; Intel-

lectual impairment; Mo-
tor impairment; Social 
inclusion; Visual im-

pairment 

[45] Confer, C. A. 
(2023) 

The Use of Artificial Intelli-
gence to Create Inclusivity 
in Special Education Class-

rooms 

Journal of Applied 
Professional Stud-

ies 
USA 

advocacy; artificial in-
telligence; disability; ed-
ucation; inclusivity; In-
dividuals with Disabili-
ties Education Act; spe-

cial needs; stigmas 

[46] 
Bressane, A. et 

al. (2024) 

Understanding the role of 
study strategies and learn-
ing disabilities on student 
academic performance to 

Computers and Ed-
ucation: Artificial 

Intelligence 
Brazil 

Educational approach; 
Learning limitation and 
potential; Study strate-

gies 
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ID Author(s) and 
year 

Title Journal/Book Country Keywords 

enhance educational ap-
proaches: A proposal using 

artificial intelligence 

 
Figure 2. Distributions of the identified studies and the included studies by year. 

The geographical predominance of research contributions is from Europe, Asia, and North America, suggesting 
that these regions are central hubs for academic and scientific activities in the searched field (Figure 3). In particular, 
seven come from Europe [26, 28, 29, 30, 35, 42, 44]; seven from Asia [24, 25, 31, 34, 38, 40, 41]; six from North America 
[27, 33, 36, 37, 39, 45]; two from South America [32, 46] and two from Africa [23, 43]. 

 
Figure 3. Distribution by continents. 

Regarding the demographic composition of the populations in the studies reviewed, a predominant number of the 
samples comprised students (n = 19) [23-29, 31, 32, 34, 36-40, 42, 43, 45, 46] as depicted in Figure 6. Notably, the age of 
the sample size was not specified or available in four instances (n = 4) [33, 36, 44, 45]. Among the included studies, 
children aged 3 to 10 years were the focus of 12.5% (n = 3) [23, 39, 40], while 21% involved youth between the ages of 11 
and 18 (n = 5) [26, 27, 31, 38, 41], and 37.5% pertained to adults aged over 18 (n = 9) [24, 25, 29, 32, 35, 37, 42, 43, 46]. 
Additionally, 12.5% of the studies encompassed both children and youth (n = 3) [28, 38, 45], and 4% included both 
adolescents and adults (n = 1) [27]. 
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Figure 5. Distribution of the role of the reference population. 

As regards the methodology 79% of the included studies (n = 19) [23-29, 31-35, 37-43, 46] are empirical research. 
Consequently, the remaining 21% (n = 5) [30, 33, 36, 44, 45] are theoretical studies. The 37% of the empirical studies are 
classified as Explorative research (n = 7) [27, 29, 32, 27, 28, 41, 42], and the 32% as Case-study (n = 6) [24, 31, 34, 35, 40, 
46]. Additionally, as illustrated in Figure 4, of the 24 studies reviewed, nine employed a qualitative approach [23, 24, 27, 
29, 35, 37, 38, 41, 43], seven employed a mixed-methods approach [26, 28, 31, 32, 34, 40, 42], and three employed a 
quantitative approach [25, 39, 46]. 

The sample sizes in these studies exhibit significant variability. For certain cases, data are not available (n = 6) [30, 
33, 36, 40, 44, 45], while for others, they are (n = 18). These samples encompass a range of sizes from a minimum of two 
to a maximum exceeding 12,000. As depicted in Figure 5, the samples are categorized into four classes: fewer than 10 (n 
= 3) [34, 37, 43], between 10 and 50 (n = 10) [23, 24, 26, 27, 31, 32, 35, 38, 41, 42], between 51 and 200 (n = 2) [28, 29], and 
greater than 200 (n = 3) [25, 39, 46]. 

 
Figure 4. Distribution by data collection approach. 
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Figure 5. Distribution by sample size. 

4.2. Research key dimensions 
Examining the four key dimensions – educational context, disability or special educational needs (SEN), Artificial 

Intelligence (AI), and Inclusion – acknowledged in the reviewed literature reveal a clear prevalence of interest in the 
formal educational context, including compulsory education and university seEings (Figure 6). Half of the included 
studies (n = 12) focus each on a specific condition of disability, particularly referencing multiple disabilities [36], sensory 
impairments [24, 27, 43], movement disorders [31, 37], intellectual disabilities [28, 35], autism spectrum [34], giftedness 
[38], and learning disorders [39, 42]. Further five studies do not specify a particular condition and refer to disability and 
special needs in general [23, 25, 26, 30, 33]. Last seven paper [29, 32, 40, 41, 44-46] address various conditions (Figure 7). 

 
Figure 6. Distribution by educational context. 
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Figure 7. Distribution by focus on disability or SEN conditions. 

In accordance with the search strings and research question, all studies indicate that various AI applications, fre-
quently situated within the realms of deep learning or machine learning, are designed to enhance inclusion processes. 
Nevertheless, four specific objectives can be discerned. In the majority of the included studies (Figure 8), the integration 
of AI is observed to support the processes of personalised learning (n = 9) [26, 28, 31, 36, 38, 40, 42, 44, 45] and accessibility 
(n = 8) [23, 24, 27, 32, 33, 35, 37, 43]; in fewer cases, AI is designed to directly support the teaching process (n = 4) [30, 34, 
41, 46] and the identification or categorisation of special needs (n = 3) [25, 29, 39]. 

 
Figure 8. Distribution of AI utilisation in inclusive education. 
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and mixed methods approaches, combined with over 50% employing small sample sizes, raises concerns about the 
generalizability of the findings. In details the use of quantitative and mixed methods approaches and sample sizes of 
no more than 50 participants is found in 13 studies [23, 24, 26, 27, 31, 32, 34, 35, 37, 38, 41-43]. Future research should 
aim to ensure statistically representative samples to enhance the validity of conclusions drawn in this domain. 

In addressing the research question, four primary purposes for the utilization of AI in inclusive education have 
been identified: support for teaching and institution, support for personalized learning processes, support for accessi-
bility, and identification or categorization of needs. It is important to emphasize that these categories are employed 
primarily for representational reasons, recognizing that many articles address multiple objectives simultaneously. This 
complexity highlights the need for a nuanced understanding of AI’s multifaceted role in inclusive education.  

The literature reveals a discernible paEern of potential applications for AI in the context of inclusive education. The 
personalization of teaching and learning processes, enhanced by AI, reinforces fundamental principles in the discourse 
on inclusivity. The use of AI-based tools, such as text-to-speech and speech-to-text applications, has the potential to 
enhance teaching effectiveness [41]. Conversely, the implementation of technologies like computer vision demonstrates 
promising results in improving accessibility and autonomy for students with disabilities [23]. These examples illustrate 
the transformative potential of AI when thoughtfully integrated into educational practices. 

The varied perspectives on the role of AI in education prompt further inquiry. AI is seen as an integrated tool in 
the educational process, a mediator, or even a fundamental component of the learning environment. From this perspec-
tive, three main functions of AI in inclusive education can be identified: 

1. AI as a Tool: This denotes the utilization of AI-based technologies to facilitate the delivery of specific func-
tionalities and targeted assistance to students with learning disabilities. The primary characteristics of this approach 
include the provision of tailored and precise support, the enhancement of particular aspects of learning, and the em-
bedding of specific functionalities within educational devices. 

2. AI as a Moderator: This encompasses the use of AI technologies for the facilitation and enhancement of 
interactions among stakeholders in an educational context, including students, teachers, and administrators. In this 
capacity, AI plays a supportive and direct role in mediating educational processes. Its key features include the facilita-
tion of communication and interaction, the promotion of collaboration and social inclusion, and the mediation of access 
to educational content and resources. 

3. AI as an Environment: This entails the establishment of an educational eco-system wherein AI is integrated 
into the entirety of the learning experience, rendering the environment itself more intelligent and responsive to students’ 
needs. The defining characteristics of this approach are the creation of a fully integrated and inclusive educational en-
vironment, the continuous adaptation of the learning experience to meet students’ needs, and the provision of support 
for all educational aspects, including teaching, assessment, and intervention. 

Notwithstanding the advantages derived from the use of AI, considerable obstacles and reservations persist re-
garding its extensive deployment in education. Economic and infrastructural factors frequently impede the acquisition 
and implementation of advanced devices and appropriate software [24, 44]. Furthermore, ethical concerns—particularly 
regarding algorithmic transparency and the potential to reinforce existing inequalities—impact the integration of AI in 
education. Bulathawela et al. [30] emphasize that AI alone cannot democratize education and that a synergistic combi-
nation with inclusive and participatory approaches is essential. The important role of educators and instruction is high-
lighted in this context. There is a necessity for ongoing professional development for teachers regarding the effective 
utilization of AI technologies [26, 37]. Additionally, educational policies need to be developed to facilitate the imple-
mentation of these technologies within schools and educational seEings [43, 46]. It is evident that AI has the potential 
to personalise and individualise teaching and learning processes. However, this requires a critical and reflective ap-
proach, which is why professional development for educators is essential. Educators do not merely accept AI-driven 
solutions passively; rather, they actively engage in the analysis and interpretation of these technologies. This provides 
an opportunity to enhance their skills, drive innovation in educational practices and promote greater inclusion [52]. 

5.1. Limitations 
This scoping review on the integration of artificial intelligence (AI) in inclusive education, particularly within the 

framework of Italian special pedagogy, presents several limitations that warrant consideration. A primary limitation is 
the heterogeneity and lack of consistency in the findings collected. This variability arises from the diverse methodolog-
ical approaches and differing definitions of disability and inclusion employed across the studies. Such disparities com-
plicate the synthesis of results and hinder the formation of a cohesive understanding of AI’s role in inclusive education. 
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Given the considerable breadth of studies identified, the decision was made to exclude grey literature to maintain 
focus and manageability. While this approach ensures a concentration on peer-reviewed and academically rigorous 
sources, it may inadvertently omit valuable insights from non-traditional or emergent research avenues. Some studies 
yielded promising results but necessitated more comprehensive examination, which extended the overall time frame 
for this review’s completion.  

Furthermore, the studies included in the review are largely non-representative and non-generalizable due to small 
sample sizes and specific contextual factors. This limitation indicates a deficiency in robust, large-scale research within 
this domain, thereby affecting the ability to extrapolate findings to broader populations or different educational seEings. 
The unique characteristics of Italian special pedagogy, with its emphasis on individualized and holistic approaches [47-
50], underscore the need for research that is both contextually relevant and methodologically rigorous. 

The review’s reliance on sources available in English and accessible full-text publications introduces a language 
and accessibility bias. This reliance excludes potentially significant contributions published in other languages, includ-
ing Italian, which may offer perspectives more closely aligned with the Italian pedagogical context. The exclusion of 
non-English literature may limit the comprehensiveness of the review and overlook culturally specific methodologies 
and practices pertinent to inclusive education and AI integration. The choice of databases—Scopus, EBSCO, ERIC, and 
Web of Science—and the inclusion criteria focusing on journal articles and book chapters may have excluded important 
studies published in less prominent journals, conference proceedings, or alternative formats such as dissertations and 
policy reports. Such sources often contain innovative ideas and preliminary findings that could enrich the understand-
ing of AI applications in inclusive education. The same applies to the exclusion of grey literature, which may contain 
practical insights and real-world applications not yet captured in academic publications. Another limitation is the lack 
of in-depth consideration of specific ethical issues, such as algorithmic transparency, data privacy, and the potential 
exacerbation of existing inequalities. These ethical dimensions are critical, especially within the context of Italian special 
pedagogy, which places a strong emphasis on equity, human dignity, and social justice [6, 7]. The omission of thorough 
ethical analysis may affect the interpretation of results and limit the practical applicability of the findings in educational 
seEings that prioritize ethical considerations as foundational principles. 

Finally, the rapid evolution of AI technologies and their applications in education means that the field is continu-
ously advancing. The time frame of the literature search may have excluded the most recent studies or emerging tech-
nologies that have not yet been extensively documented in academic literature. This temporal limitation may result in 
a review that does not fully capture the latest innovations, trends, or shifts in pedagogical approaches influenced by AI 
advancements. 

In summary, while this review provides valuable insights into the integration of AI in inclusive education, partic-
ularly through the lens of Italian special pedagogy, these limitations highlight the need for cautious interpretation of 
the findings. Future research should aim to address these gaps by incorporating a wider range of sources, including 
non-English literature, and by engaging more deeply with ethical considerations. Additionally, expanding methodo-
logical approaches to include larger and more diverse samples could enhance the generalizability of future studies, 
thereby contributing to a more comprehensive understanding of AI’s role in fostering inclusive educational environ-
ments. 

6. Conclusions 
The exploration of artificial intelligence (AI) integration in education reveals significant potential for supporting 

inclusive education, particularly within the framework of Italian Special Pedagogy. AI applications can assume multiple 
functions within educational seEings, extending beyond mere functional tools to act as facilitators of stakeholder inter-
actions and integrating into pedagogical ecosystems to foster inclusivity. By supporting a more adaptive educational 
framework, AI can respond intelligently to the diverse needs of students, thereby advancing personalization and acces-
sibility within educational environments. 

Despite the acknowledged promise of AI, challenges persist in its integration within the educational sphere. Eco-
nomic and infrastructural barriers question the feasibility of broadly implementing advanced AI technologies, especially 
in resource-constrained seEings. Moreover, significant ethical concerns require scrutiny, including algorithmic trans-
parency, data privacy, and the risk of perpetuating existing educational inequalities. These issues necessitate a thorough 
examination of how AI impacts the equitable distribution of educational resources and supports ethical practice within 
educational institutions. The professional development of educators emerges as a critical factor in effectively integrating 
AI into inclusive education. Enhancing such development systematically can equip educators with the necessary AI 
competencies, contributing to a revised digital literacy that aligns with contemporary technological advancements. 
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Assessing the educators’ role as mediators in AI’s integration into curricula is essential, as is the development of com-
prehensive educational policies that facilitate the deployment and utilization of AI in educational contexts.  

Future research and practice are called upon to refine understanding and implementation. Identifying best prac-
tices is imperative to foster global inclusivity and effectively incorporate AI into diverse educational paradigms. Con-
tinued studies are encouraged to deepen understanding of AI’s impact and efficacy, particularly within contexts related 
to wider accessibility or universal design. Such inquiries and explorations form a robust framework for advancing an 
equitable and informed application of AI in the educational sector, aligning with the principles of Italian special peda-
gogy and its emphasis on inclusivity and personalized education.  

In conclusion, while AI holds significant potential to transform inclusive education, realizing this potential requires 
addressing economic, infrastructural, and ethical challenges. It also necessitates a commitment to ongoing professional 
development for educators and the formulation of policies that support the equitable and ethical integration of AI tech-
nologies. By embracing these considerations, the educational community can harness AI to create more responsive, 
accessible, and inclusive learning environments that meet the diverse needs of all students. 
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