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Abstract

This study explores the landscape of Artificial Intelligence
(AI) in special education, focusing on Arabic-language literature.
Employing a systematic review approach, the research aims to
identify trends and  applications in the integration of Al
technologies to support individuals with special needs. The study,
found that most of the studies included was conducted between
2020 and 2023, selected 15 articles through rigorous screening,
employing the PRISMA Statement approach. The research
questions address prevalent topics in Arabic Al in special education
articles, the integration of Al technologies in aiding special needs
students, and the types of disabilities featured in the selected
studies.Results indicate a predominant focus on autism in the
selected studies, aligning with the perceived effectiveness of Al for
students facing challenges in structured learning environments and
social interactions. The paper acknowledges limitations, including
the relatively small number of studies and the need for more
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extensive research encompassing diverse settings, participants, and
disabilities.In conclusion, while the existing studies offer valuable
insights, a more comprehensive and diverse body of research is
essential to draw overarching conclusions about the efficacy of Al
in special education. This would enable educators and researchers
to address the nuanced challenges and opportunities associated
with implementing Al across various educational contexts and with
different participant groups.

Keywords: Artificial Intelligence (AI), Special education,
Systematic review
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Introduction

Artificial Intelligence (AI) has significant promise in
transforming the landscape of special education, offering
innovative solutions to address the diverse needs of individuals
with disabilities. Al technologies encompass a range of
applications, including chatbots, intelligent tutoring programs,
augmented reality, and other innovative tools designed to cater to
the unique requirements of learners with special needs. The
rationale for incorporating Al in special education lies in its
capacity to offer personalized, adaptive, and interactive learning
experiences tailored to individual learning styles and disabilities.
Such technologies have the potential to mitigate barriers and
provide more inclusive and effective educational interventions for
students with diverse needs.

Facilitating this technological evolution in special education,
Al applications have not only been instrumental in enhancing
learning experiences and outcomes (Khan et al., 2020; Kim et al.,
2021 Weragama & Reye, 2014) but have also extended their impact
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to supporting the professional development of educators (Gunawan
et al.,, 2021; Lampos et al.,, 2021). However, despite these
advancements, the landscape of Al in special education research is
marked by a comparative scatter and lack of organizational
cohesion, especially when juxtaposed with more consolidated areas
within educational technology, such as universal and blended
learning.

Holmes et al. (2021) note that the effects of artificial
intelligence on education are still unknown, and further study is
required to determine whether and how these new technologies
improve education. It is difficult to introduce or integrate
unfamiliar technologies into colleges and universities (Hussin,
2018). To the best of the author's knowledge, no review addresses
the use of Al in Arabic-language special education (SpEd). The
study's justification is that, at the time, there were no reviews of the
most recent developments in artificial intelligence (Al), a crucial
area in the special education field. It could be beneficial to identify
the research on Al in special education, given the topic's popularity,
and help determine the number of studies that have been done on
the subject. Therefore, additional review studies are required to
arrange the literature, particularly that which is written in Arabic,
identify research trends in artificial intelligence (AI) in special
education in Arabic-language articles, and recommend future
directions for research. For this purpose, the research questions
were as follows:

What are the most common topics in Arabic articles about Al
in special education?

How have these AI technologies been integrated into
supporting students with special needs?

What disability types feature in the selected studies?
-420 -
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Research Problem: The research problem addresses the lack
of comprehensive reviews and research on the integration of
Artificial Intelligence (Al) in special education within the Arabic-
language literature. Despite the growing interest and potential of Al
in special education, there is a dearth of organized and cohesive
studies, especially within the Arabic-speaking context. This gap
impedes the understanding of the effectiveness, challenges, and
trends associated with Al integration in supporting individuals with
disabilities.

Research Goals: The research aims to address several
objectives:

1. Identify prevalent topics in Arabic-language literature related
to Al in special education.

2. Explore how Al technologies have been integrated to support
students with special needs.

3. Investigate the types of disabilities featured in the selected
studies.

Research Importance: The significance of the research lies in
its potential to:

1. Fill a crucial gap in the literature by providing a systematic
review of Al in special education within Arabic-language
literature.

2. Offer insights into Al technologies' current state, trends, and
applications in supporting individuals with disabilities.

3. Inform  educators, researchers, policymakers, and
stakeholders about the opportunities and challenges
associated with Al integration in special education.
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4. Guide future research efforts to address the identified gaps
and enhance the effectiveness of Al interventions for diverse
learners.

Definitions of Keywords:

Artificial Intelligence (AI): Al is the simulation of human
intelligence processes by machines, typically computer systems.
These processes include learning (acquiring information and rules
for using it), reasoning (using rules to reach approximate or
definite conclusions), and self-correction. Al technologies aim to
replicate cognitive functions such as problem-solving, perception,
learning, and decision-making.

Special Education: Special education refers to the education
of students with disabilities, learning differences, or other special
needs. It involves individually planned and systematically
monitored arrangements of teaching procedures, adapted
equipment, and materials designed to meet the unique needs of
students with disabilities. Special education aims to provide equal
educational opportunities and promote the academic, social,
emotional, and vocational development of students with special
needs.

Artificial Intelligence in Special Education

Artificial Intelligence (Al) plays a crucial role in special
education by enhancing teaching methods, aiding skill
development, and improving the quality of education for students
with special needs. Al technologies have been successful in recent
decades, particularly between 2001 and 2010, offering new forms
of interaction and tools to benefit children with special educational
needs (Roberto, etal .,2023; Marino etal., 2023). Al applications in
special education focus on cognitive and affective skill
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development, often utilizing software-based methods in school
settings with learners from diverse backgrounds( Hopcan
etal.,2023). These technologies are seen as disruptive, with the
potential to significantly change special education practices,
impacting areas such as writing assistance and teacher preparation
(Neeharika and Riyazuddin 2023). Overall, Al in special education
aims to provide inclusive and effective educational experiences for
students with special needs, leveraging technical models like ANN

and SVM for improved outcomes (Neeharika and Riyazuddin
2023)

Examples of Ai in Special Education

Artificial Intelligence (Al) has significantly impacted the
field of special needs education by introducing various innovative
solutions to support students with disabilities. Examples of Al
applications in this area include: 1. **Data-Driven Classification
Systems**: Al technologies have been utilized to classify autism
spectrum disorder (ASD) patients and typically developing (TD)
participants, enhancing the understanding and support for students
with ASD (Neeharika and Riyazuddin 2023). 2. **Collaborative
Support Systems**: ICT-based collaborative systems have been
developed to support children with developmental disabilities.
These systems enable teachers, parents, and supporters to share
information instantaneously, ensuring immediate and tailored
support for the students(Al Hosni et al.,2023). 3. **E-Learning
Platforms**: During the COVID-19 pandemic, Al-enhanced e-
learning platforms were recognized for their potential to support
online learning for students with special needs, facilitating
educational engagement, social connections, and knowledge
exchange (Kirongo et al., 2022). 4. **Al-Enabled Assistive
Technologies (AT)**: Al has been instrumental in matching the
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unique needs of learners with disabilities to appropriate assistive
technologies, thereby supporting innovation and learning in special
education settings (Marino et al., 2023). 5. **Educational
Robotics**: For children with Special Educational Needs (SEN),
educational robotics have been used to maintain attention and
increase participation in the educational process, demonstrating
Al's role in creating engaging learning environments (Vouglanis,
2023). 6. **Sign Language Communicators**: Al tools have been
developed to assist deaf students by converting speech to sign
language and vice versa, facilitating effective communication and
learning in the classroom (Mouti & Rihawi, 2023). 7. **Assistive
Technologies in Classrooms**: Various Al-driven assistive
technologies, including augmented reality and virtual reality, have
been introduced to support special education, enabling teachers to
focus on developing the full potential of all students (Narot &
Kiettikunwong, 2023). 8. **Emotion Recognition Systems**: Al
systems designed to monitor the emotional state of students with
special needs help teachers and psychologists to better understand
and respond to the emotional needs of these students, ensuring a
supportive learning environment (Andrunyk & Yaloveha, 2020).
These examples illustrate the diverse and impactful ways in which
Al is being leveraged to support students with special needs,
offering personalized, accessible, and efficient educational
experiences,

t's crucial to emphasize that although Artificial Intelligence
(AI) holds great potential in aiding special education, it should
serve as a supplementary resource rather than a substitute for
human educators and support personnel. Teachers need to carefully
integrate Al tools into their practices to prevent any interference

-424 -



-7 g 0 6o (rev) al (ra)abobl (il ulf e ) i e Ay

with essential teaching methods, particularly the vital interactions
between teachers and students.

Method

This study used the systematic review method to reveal the
research trends in Al in special education. According to the
Cochrane Handbook (Higgins et al., 2019), it is difficult to keep
track of the ever-increasing number of studies. In this context,
systematic reviews enable readers to access up-to-date and
complete information on all available research evidence. Higgins et
al. (2019) also add that a systematic review can identify gaps,
limitations, deficiencies, and any lack of evidence in the literature,
presenting the state of research that might be useful for future
research. This study aims to reveal the research trends in Al in
Special Education.

To our knowledge, there has been no existing review
conducted to examine trends in Al in Special Education. This
review adopted the PRISMA Statement (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) approach (Page et al.,
2021) and proceeded in three steps: (i) article selection, (i1) article
screening and inclusion, and (ii1) data coding, extraction, and
analysis.
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Identification

> Records removed before

> Records identified through screening :
database searching (n=407 ) - Records included for following
> Almandumah (n=81) reasons
5 > ProQuest(n= 2) - Peer reviewed(Google scholar)
s > Saudi Digital Library (n=100) + Full text (Almandumah)
s > Google scholar(224) > Document type : Articles or journals
E > Language: Arabic

Records identified (n= 100) Duplicate records removed (n= 15)
Almandumah (n=12)

» Records excluded based on four
standards after reading titles and
abstracts (n=100)

> Not focus on special education

> Commentary articles or theoretical
articles

> Not written in Arabic

> Editorials and conference papers

Records screened (n=100)

Reports assessed for duplication

£

Duplicates removed (n= 8)

Full text assessed (n=47)

> Records excluded based on three
standards after reading full texts
(n=47)
Studies included in review > Commentary articles or theoretical
(n=15) articles (n=14)
> Didn't focus on AISED (n=18)

Included

Fig. 1. Flow chart of article selection.

Article identification

Only articles relevant to AISEd (Artificial intelligence in
special education) were selected for this review. To identify
relevant published articles, three of the author’s colleagues
collaboratively discussed and developed the criteria described in
Fig.1. Based on the previous studies (Nigam et al., 2021), the
search query [(“AI” or “artificial intelligence”) and “Special
education”] was used to include papers with these terms in the
titles, keywords, or abstracts published in any year. The search was
executed in Almandumah, ProQuest, Saudi Digital Library (SDL),
and Google Scholar. The query returned 407 initial articles: 81 in
Almandumah, 2 in ProQuest, 100 in Saudi Digital Library, and YY £
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in Google Scholar. The investigation covered only peer-reviewed
journal articles published in Arabic. The inclusion and exclusion
criteria varied slightly for each database due to the unique
characteristics and functions of the search engines (as shown in
Fig.1). Additionally, the articles selected from Almandumah were
limited to full-text publications, and those from SDL were limited
to studies in the area of educational research. After applying the
criteria, 100 publications were selected for further screening.

Table 1

Presenting and Reviewing the Results of Literature Analysis.

Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
Effectiveness The purpose of the
of a program study was to
based on determine how well
Chatbots on a chatbot-based
improving program could help
expressive mildly
language intellectually
disorders in disabled individuals
people with Mild with their
mild intellectual expressive
1 intellectual Chatbots Egypt disabilities | language disorders.
disabilities. The study showed
that the chatbot-
based program

Matar, Asmaa
Ibrahim
Muhammad

Saleh, Ahmed
Saeed
Abdulaziz
Ibrahim) m.

worked well to
improve expressive
language disorders
in people with mild
intellectual
disabilities and how
long the effects
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Aim of the article

Title, name, Al Type of
1D year technology Country disability Result
participant lasted during the
2001 follow-up period
(one month after
graduation).

The purpose of this
study was to
determine the

Factors variables related to
Assoglated the use of artificial
with intelligence (Al) in
Application of the education of
Artificial students with
Intelligence autism spectrum
(AI) on disorders from the
Students perspective of
with Autism subject matter
Spectrum experts.
Dlsor.der. Didn’t use
Education in o .
the Light of | Artificial :aubd.l Autism The findings
some Intelligence rabia indicated that the
Demographic (AD) following, in
Variables as decreasing order,
Perceived by are the primary
Specialists associating factors:
the facilities needed
for Al application;
Dr. Rgda the propensity to
Ebrahim use Al; awareness
Mohamed of Al
Elashram characteristics; and
2023 an understanding of

the advantages of
Al. Additionally,

based on the
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
research variables,
the results showed
that specialists'
awareness of the
research factors
varied. More
experienced
specialists are using
artificial
intelligence in
beneficial ways.
The Reality of From the
Employing perspective of
Artificial teachers and
Intelligence specialists, this
Applications research attempts to
and its shed light on the
challenges in realities and
The difficulties of using
Habilitation of artificial
Children with Autism intelligence
Special Needs Spectrum | applications in the
3 (Autism Not used Egypt Disorder - habilitation of
Spectrum Intellectual children with
Disorder - Disability special needs
Intellectual (autism spectrum
Disability) disorder -
from The Point intellectual
of View of disability), as well
Teachers and as the attitudes of
Specialists teachers regarding
the use of Al
Mohamed Result: Artificial
Saced Sayed intelligence
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
Agwa applications are of
Nahed Mounir an average degree.
Gad Makary The challenges
associated with
2023 using only artificial
intelligence

applications are
ranked as follows:
technical and
physical challenges,
challenges in the
educational field,
challenges related
to security and
privacy, and
challenges in the
social field. All of
these challenges
were significant.
Teachers' and
specialists' attitudes
toward the value of
using artificial
intelligence
applications were
largely positive.
Teachers and
specialists were
also largely positive
about using
artificial
intelligence
applications for
training and
education.
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
From the
perspective of
female teachers at
Al-Nur Institute in
the Jeddah
governorate, the
study aimed to
identify the
perceptions of
The reality of female teachers at
using artificial the special
intelligence education schools
applications in using artificial
special intelligence in
education educational
schools in Didn’t applications.
Jeddah from o Saudi mention
4 the teachers’ Didn’t use Arabia blind
point of view students The study found
that while
Samia Fadel knowledge and skill
Alghamdi levels about using
leena Ahmad Al and the
Alfarani significance of
2020 using it for

education both
obtained degrees
(strongly agree),
there were barriers
to using Al for
education and
attitudes toward it
obtained degrees
(agree), and there
was no difference
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
in either category
between the groups.
o ffecglxl/eeness The purpose of the
of artificial study was to
intelligence- confirm whethe'r or
based not stgdents with
interventions rm.l d n?t?l.lectgal
in improving disabilities in
cognitive skills _ government
among 1nclu§1on centers
intellectually could mprove .ﬂ.lelr
disabled Various cognitive abilities
students in educational Mild through an Al-
5 government applications Qatar intellectual based training
inclusion and games disabilities program.
centers and Clicker Findings: The post-
7 software measurement of the
cognitive skills test
Fakhro, Abdel showed statistically
Nasser Abdel significant
Rahim differences between
Ahmed, Tariq the control and
Abdel Majeed experimental
Kamel) m. groups, with the
participant experimental group
2023 scoring higher.
Educational The study evaluates
applications of Children how artificial
6 artificial No UAE with intelligence (Al) is
1ntqlh gence'for disabilities currently used in
children with the UAE to support
disabilities people with
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
"People of disabilities in
Determination” education. It
In the United primarily focuses

Arab Emirates,
from teachers’

perspective

Maryam Ali
Saeed
Alyammabhi

2023

on the challenges
educators see and
identifying
differences in how
these applications
are used depending
on the courses
teachers teach, their
years of experience,
and their areas of
specialization.

An important
challenge that was
found was lack of

applications
designed for
particular
categories of
disability. Based on
participant
specialization, the
study discovered
statistically
significant
differences in
participant
responses, favoring
teachers with
experience in visual
impairment. These
specialists

expressed more
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ID

Title, name,
year

Al
technology

Country

Type of
disability

Aim of the article
Result

optimism

regarding the use of
Al educational
applications for
individuals with
disabilities.
The course and
years of experience
variables, however,
showed no
statistically
significant
differences,
indicating that
teachers'
perceptions of the
practicality of using
Al applications
with this student
population were not
significantly
influenced by these
factors.

Digital
learning using
artificial
intelligence
applications
for students
with visual
impairment

Ibrahim Abdel
Hadi

Egypt

Visual
impairment

The current study
intends to enable
digital learning for
visually impaired
students in
Egyptian
government schools
through the use of
artificial
intelligence
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
Mohamed applications.
Abdel Latif The study
discovered that the
2020 behavioral and
emotional

components of
digital learning are
most important to
students with visual
impairments,
followed by the
skill and cognitive
components.
According to the
study, some
government schools
should set up an
artificial
intelligence unit to
support these
students' digital
self-learning and
help them with the
difficulties they
face in the
classroom. This
shows that to
improve the
educational
experience for
visually impaired
students, artificial
intelligence tools
should be included
and emphasize
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
skills development
and include
emotional,
behavioral, and
cognitive
components.
The study sought
the opinions of
educators regarding
the use of
interactive chatbots
in the instruction of
students with
Teachers’ disabil.ities in
attitudes Madinah.
towards using According to the
chatbots to study, teachers are
teach using interactive
students with Students qhatbots ata
disabilities in Saudi ! medium level when
8 Madinah No Arabia i Wl.ﬂ_l, instructing students
disabilities | with disabilities.
When using
Omaima interactive chatbots
Mahfouz Al- to teach students
Shanqeeti with disabilities,
2022 teachers reported

encountering only
mild difficulties.
The suggested fixes
for these problems
were given an
average rating.
Significantly, the
findings showed no
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Aim of the article

Title, name, Al Type of
b year technology Country disability Result
statistically
significant attitudes
differences among
teachers according
to gender, type of
disability, academic
background, length
of schooling, or
training courses.
The study's
A Smart E- objective is to
Lgarmng create an online
Environment learning
Design and environment and
Effectiveness A smart evaluate how well
on Deye?loping electronic it supports digital
Digital learning scientific research
Scientific environment by gifted female
Research that allows secondary students
Applications for the Talented while taking into
for Secondary | selection of Saudi female account their
9 | Stage Talented appr.opr.iate Arabia students various learning
Female artificial preferences.
Students intelligence The Studyvs
technl-ques findings indicated
Dr. Sayed ?ﬁ:giﬂéﬁigg that, among female
Shaaban Abd- | inclinations students-, there were
ul Aliem & Dr. and needs. St.atls.tlcally
Ghadeer Ali . 51gn1ﬁc.ant
Al differences in mean
Mehammadi scores (at the 0.05
significance level)
2021 between post-tests

and the application
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ID

Title, name,
year

Al
technology

Country

Type of
disability

Aim of the article
Result

of observation
cards based on
learning styles,
with a preference
for post-
application. The
results indicate that,
for gifted female
students, secondary
school curricula
should include
digital scientific
research
applications.
Furthermore, with
an emphasis on the
academic future of
gifted female
students, the
education system
should be in line
with smart
environments and
developmental
plans for programs
that cater to them as
well as Saudi
scientific
enrichment
programs.

10

Requirements
for Employing
Smart Glasses
Technology
Based on

No

Egypt

Visual
impairments

The goal of the
current study is to
determine what
conditions must be
met in so people
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
Artificial with visual
Intelligence for impairments
Developing enrolled in general
Skills and education can
Fundamental acquire skills and
Concepts basic concepts
Among using artificial
Individuals intelligence-based
with Visual Smart Glasses
Impairments in technology.
General
Education
) According to the
Obeida study, visually
Khalufa Al' impaired people in
Omari education have a
2021

favorable opinion
of the potential of
smart glasses
technology to
improve skills
acquisition and
learning. It also
draws attention to
the important issues
that must be
resolved to
successfully
execute the plan.
No statistically
significant
variations in the
responses
according to the
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
research variables
(qualification,
experience, and
training courses)
were discovered at
the 0.05 level,
which suggests that
regardless of the
participants'
credentials, degrees
of experience, or
training programs,
their opinions and
attitudes regarding
the conditions for
using Smart
Glasses technology
were the same.
The effect of a The goal of the
training research is to
program using increase the
a jacket performance of
designed with physically
artificial A jacket challenged fencers.
intelligence designed
technology to with Motoricall
| predictthe | arificial | EEP | disabled | Result Students
level of skill | jntelligence Wth P hyglcal
formance of disabilities
performance ot | technology
motorically performed
disabled noticeably better,
fencers. and the suggested
program using
artificial
Mahrosa intelligence jackets
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Title, name Al Type of Aim of the article
ID ' ’ Country YPe ¢
year technology disability Result
Mohamed Ali had a beneficial
Israa Adel effect.
Kamel
Muhammad
2021
The study sought to
determine which
Educational educational
applications of programs, from the
artificial perspective of their
intelligence for ~ Riyadh City
people with instructors, related
special needs to artificial
in middle intelligence were
school used in integration
integration schools at the
schools from Intermediate stage
the point of . People with to serve 1qd1V1duals
12 | view of their No Saudll special with special needs.
teachers in Arabia needs The study

Riyadh City.

Reem Muidh
Khashnan
Alqgahtani

Dr. Ashjan Ali
Abdulaziz Al-
Sudais

YovY

emphasizes the
importance of
augmented reality
technologies in
special education
applications and the
difficulties in
obtaining devices.
It suggests
concentrating on
creating apps
specifically
designed to meet
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
the needs of this
group.
The purpose of the
study was to
determine the
prerequisites for
teaching academic
and social skills to
Requirements children with
for Using autism spectrum
Artificial disorder (ASD) by
Intelligence using qrtiﬁcial
Applications to ln.telhgence
Teach applications. The
Social and study also sought to
i determine how the
Aéﬁi??f Chlldrgn requirements for
Children with Not | WithAutism | yeitiine artificial
13 i No i Spectrum intelligence
Autism mentioned Disorder cllig
Spectrum applications to
Disorder teach social and
academic skills to
children with ASD
Yasser Abdel varied, as perceived
Hamid by experts, based
Mahmoud on various variables
Ahmed (e.g., job specialty,
very educational
background, and
years of
experience).

A. A consensus was
reached among the
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Title, name,
year

ID

Al
technology

Country

Type of
disability

Aim of the article

Result

experts regarding
the critical
importance of every
requirement listed
in the
questionnaire,
including the
technical material,
parents, teachers,
and children with
autism spectrum
disorder (ASD).

B. Statistically,
based on their
occupation or area
of expertise, the
experts' evaluations
of the requirements
did not differ
significantly.

C. Based on their
educational
backgrounds, the
experts' evaluations
showed statistically
significant
differences. The
opinions of those
with master's and
doctoral degrees
regarding the

specified
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ID

Title, name,
year

Al
technology

Country

Type of
disability

Aim of the article
Result

requirements
varied.

D. Expert
assessments of the
unique needs of
kids with ASD and
the technical
material
requirements based
on years of
experience did not
show any
statistically
significant
differences. But
there were
discrepancies in the
evaluations of
parent and teacher
requirements,
particularly among
experts with 15 to
20 years of
experience.

14

Teacher
attitudes
towards
employing
artificial
intelligence
applications to
confront
learning

Saudi
Arabia

Students
with
learning
disabilities

The purpose of this
study was to find
out how Aseer
Region teachers felt
about applying
artificial
intelligence (Al)
applications to help
students with
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
difficulties in learning
the Asir region disabilities.
in the
Kingdom of )
Saudi Arabia. The findings
indicated that
teachers exhibited a
Bandar bin high degree of
Abdullah bin emotional and
Dhaif Allah behavioral
Al-Shehri preference toward
2022 using these
applications, as
well as a medium to
high level of
awareness
regarding Al's
potential to address
learning
disabilities. On the
other hand, there
was also broad
consensus
regarding the
challenges and
barriers associated
with using these
apps.
Challenges The aim of this
Facing study was to
Applying determine the
I5 | Artificial No Jordan Gifted difficulties in
Intelligence in implementing
the Education artificial
of the Gifted intelligence (Al)
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Title, name, Al Type of Aim of the article
ID Country I
year technology disability Result
and their programs in the
Future education of gifted
Prospects students.
Jehad. Abed The study found
R.M. Turkey that there was only
2023

a moderate degree
of success using Al
techniques to teach
gifted students,
with respondents
citing a number of
difficulties in
putting Al
programs into
practice for
participants. The
respondents did,
however, suggest
improvements for
Al programs,
including creating
and refining Al-
based learning
environments for
talented educators,
training gifted
students with
educational robots,
and incorporating
Al into strategic
planning for
schools.
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Article screening and inclusion

Screening and inclusion procedures were used to select articles for
the main analysis. First, 15 duplicated articles were eliminated
using the duplication detection function of EndNote. Two of the
authors’ colleagues then examined the titles and abstracts of the
articles to identify empirical reviews of best practices and
perceptions and attitudes studies related to AISEd published in
journals, thus excluding conceptual papers, commentaries,
editorials, and conference papers. A further 30 articles were
excluded based on these criteria. When the two colleagues
disagreed on paper identification, another colleague assessed the
paper and made a final decision. The full texts of the remaining
articles were read and 8 duplicates that were not detected by
EndNote were removed, leaving 47 articles. Another 14
commentaries or theoretical articles and 1A studies that did not
focus on AISEd were also eliminated at this stage. Ultimately, 15
articles were retained (see Table 1).

Coding and analysis

Higgins et al. (2019) recommended that a systematic review should
be conducted by a research team of at least two researchers to
avoid errors. Thus, for this research, articles were coded separately
by two researchers and both code sets were compared. Cohen’s
Kappa coefficient value was calculated to measure interrater
reliability. Cohen’s Kappa was 0.90, which can be interpreted as
almost perfect agreement (0.81-1.00)(Mchugh,2012).
Disagreements were resolved by discussion until an agreement was
reached. The emerged topics are displayed using frequency tables.
Table Ipresents a summary of the analysis carried out on the
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selected studies. Then selected papers were analyzed through
inductive and deductive processes including reading and re-reading
the data to answer the research questions:

What are the most common topics in Arabic articles about Al in
special education?

How have these Al technologies been integrated into supporting
students with special needs?

What disability type features in the selected studies?

Results and discussion

All 15 studies included in this compilation were published between
2020 and 2023. A predominant subset of these investigations,
accounting for seven studies, assumed a prospective orientation
and did not incorporate Artificial Intelligence (AI) methodologies.
In contrast, a minority comprising four out of the 15 studies
explicitly integrated Al technologies. The primary role ascribed to
Al within these four studies was to augment and refine skills
among the targeted population. Examining the distribution of
studies across various disability categories reveals a limited
representation, with three studies on autism and two studies each
focusing on mild intellectual disability, giftedness, and visual
impairments. Singular studies were dedicated to learning
disabilities, motorically disabled individuals, and the blind.
Additionally, three studies adopted a broad terminology,
referencing individuals as "people with disabilities" without
specifying a particular disability type.
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Fig. 2.Disablitiy type

Table 2
Types of disabilities

ID

Types of disabilities

Number of studies

)

Autism

Y

Children with disabilities

Intellectual disability

Visual impairment

Gifted

N | NN W W

Blind
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Y | Learning disability 1

A | Motor impairments 1

Regarding disability types (as seen in Fig2 and table 2), the
predominant emphasis in the conducted studies was on autism.
This alignment with the findings of Hopcan et al. (2022) is
noteworthy, as they identified 10 studies on autism in their review
of 29 studies. The focus on autism aligns with researchers'
perceptions of Al's particular effectiveness for students who
experience anxiety in structured learning environments, grapple
with social interaction, and seek greater independence (Hedges et
al., 2018).

The 15 studies mention the effectiveness and challenges of
implementing artificial intelligence (AI) in diverse educational
contexts for individuals with special needs. These include utilizing
Al programs, chatbots, and intelligent tutoring systems to enhance
language skills in those with mild intellectual disabilities, exploring
the factors influencing the use of Al in autism spectrum disorder
education, assessing the reality and challenges of employing Al in
the habilitation of children with special needs, and designing smart
e-learning environments for talented students. Additionally, studies
delve into teachers' attitudes toward Al usage, the application of Al
in addressing learning difficulties, and identifying challenges and
prospects of Al in educating gifted students. These diverse studies
contribute valuable insights into the potential, obstacles, and
perceptions surrounding the integration of Al technologies in
special education.
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On the other hand, it is difficult to determine whether the
implemented Al works in different settings and with different
participants. The difficulty in determining the effectiveness of
implemented Al across various settings and with different
participants arises from the inherent complexities associated with
the diversity of educational environments, types of disabilities, and
Al applications. The studies presented highlight a range of
challenges and considerations in this regard.

First, the regions vary widely: for example, UAE, Qatar, Egypt,
and Saudi Arabia each have their own set of contextual factors.
These contextual differences can impact the implementation and
reception of Al applications. Hopkins and Polat (2022) advocate
for exploring and implementing Al in various contexts,
highlighting the need for such studies beyond the predominantly
U.S.-focused literature they encountered in their review of Al in
special education. Moreover, the studies involve participants with
distinct types of disabilities, including mild intellectual disabilities,
autism spectrum disorder, visual impairments, and motor
disabilities. Each disability presents specific challenges and
necessitates tailored approaches (Zhai, X., & Panjwani-Charania,
S. (2023). What proves effective for one group may not necessarily
generalize to others, emphasizing the need for specialized and
adaptable Al interventions. Further, the variety of Al applications
employed across the studies, such as chatbots, intelligent tutoring
programs, and augmented reality technologies, adds another
dimension to the challenge. Different Al technologies may have
varying impacts on distinct skills and educational outcomes,
making it challenging to draw broad conclusions about their
effectiveness.
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Al applications tailored for specific disabilities may not enhance
student learning (Xia, Q., Chiu, et al., 2022). The advancement of
Al technologies within the educational realm has been slower
compared to other fields (Brown et al., 2020; Nicolae & Nicolae,
2018). Teachers commonly resort to off-the-shelf technologies for
instructional purposes, but these may not always align optimally
with their intended educational objectives. To address this gap,
researchers are urged to undertake a nuanced approach,
customizing Al applications for each specific disability and
ensuring that they are attuned to the diverse learning needs of
students. By leveraging more sophisticated Al technologies,
researchers can enhance the adaptability and effectiveness of these
applications, ultimately leading to improved educational outcomes
for both students and teachers. This tailored approach
acknowledges the unique challenges associated with various
disabilities, promoting a more inclusive and responsive integration
of Al in educational settings.

In essence, the difficulty lies in navigating the intricate interplay of
contextual, participant-specific, and technological factors that
influence the success of Al implementations. To enhance the
generalizability of findings, future research should continue to
explore these complexities, incorporating a broad spectrum of
settings, participants, and Al applications to provide a
comprehensive understanding of the effectiveness of Al in special
education.
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Breakdown of article focus

H Perceptions and attitudes
m Skills development

m Challenges /requirement /
factors

Fig. 3. Article Focus

Table 3
Focus of the article

Focus of the article Number articles Percentage
Perceptions and | 7 46%
attitudes

Skills development 4 27%
Challenges 4 27%
/requirement / factors
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Most of the studies under consideration focus on exploring the
perspectives and attitudes held by teachers and specialists in the
field(seen in fig3 and table3). This observation aligns with the
assertion made by Alrusaiyes (2014), who noted that Middle
Eastern studies over the past years have predominantly
concentrated on investigating the attitudes and perceptions of
educators. This concurrence resonates with the characterization of
disability research in the Middle East as articulated by Levin,
O’Donnell, and Kratochwill (2003), who characterized it as a
developmental stage. According to Levin et al., educational
research typically progresses through four stages: the initial stage
involves formulating initial ideas, pilot work, and observations
amenable to qualitative and correlation methods. The second stage
comprises controlled classroom experiments or observational
studies utilizing quasi-experimental, single-subject, mixed-method,
and qualitative approaches. The third stage involves synthesizing
insights from previous stages to design interventions and
substantiate their effectiveness in natural settings. The final stage
entails 1dentifying factors that contribute to the adoption of
effective practices. As indicated by Levin et al. (2003), the current
state of research in Saudi Arabia suggests that it is primarily
situated in the first stage, emphasizing preliminary ideas and
observations. Consequently, there is a compelling need for research
in the Middle East to progress beyond this initial stage and evolve
towards intervention research, classroom experiments, and
endeavors assessing effectiveness. The meta-analysis conducted
herein underscores the scarcity of published research on
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disabilities, particularly about research concerning artificial
intelligence implementation, within the Middle Eastern context.

Limitations and conclusion

The use of Al in special education is relatively new, and the
number of research studies in this area is limited (Hinojo-Lucena et
al., 2019). Thus, the number of studies provided in this paper is
relatively small, and this limitation impacts the breadth and
generalizability of conclusions that can be drawn about the
effectiveness of Al in special education across diverse settings and
with various participants. A larger sample size and more extensive
representation of studies would enhance the robustness of findings
and allow for a more comprehensive understanding of the nuanced
dynamics involved. The limited number of studies means that the
insights gained from these specific cases may not capture the full
spectrum of challenges and successes in implementing Al across
different educational contexts and disabilities. Educational systems
vary significantly worldwide, and the small number of studies
referred to here may not adequately represent the diversity of
approaches, resources, and infrastructures in different countries and
regions. Furthermore, the specific types of disabilities and
educational settings explored in the provided studies are not
exhaustive. For instance, there is a focus on autism spectrum
disorder, mild intellectual disabilities, visual impairments, and
motor disabilities, but there are many other types of special needs
that could benefit from Al interventions. A larger body of research
would allow for a more comprehensive examination of the
applicability of Al across a wider array of disabilities. Moreover,
the studies predominantly focus on the perspectives of teachers,
specialists, and experts. While this is valuable, a more extensive
collection of studies could include the perspectives of students,
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parents, and administrators, providing a more holistic
understanding of the impact and challenges of Al in special
education.

In summary, while the provided studies offer valuable insights, a
larger and more diverse body of research is needed to draw
overarching conclusions about the efficacy of Al in special
education. This would enable researchers and educators to better
address the nuanced challenges and opportunities associated with
implementing Al across various educational settings and with
different participant groups.
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