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analytics and educational data mining are widely used Al systems developed to
Artificial intelligence

Special needs increase productivity in educational environments, facilitate achievement of
Ethics learning goals, provide instant feedback and enrich student interaction. Assessing
the learning inclinations, strengths, and weaknesses of students with special needs
enables Al to provide tailored learning content and resources that cater to their
individual requirements effectively. In this article, tried to present a road map to
teachers and researchers by examining the role of Al-based technologies in the
education of special needs students, the Al-based technologies that can be used,

and the issues to be considered when choosing these technologies.

Introduction

Today, as in every field affected by technology, it has become a necessity for education to keep up with this
progress. Thanks to technological advances, access to education has become easier and its inclusiveness has
increased. Technological tools offer students the chance to develop their creative thinking and innovation abilities.
It also provides personalized learning options to guide students' learning processes more effectively, thus enabling
students to learn in a way that better suits their learning pace, preferences, and needs.With the rapid development
of technology in the 21st century, the use of technology in the education of individuals has become inevitable
(Oztop & Ozerbas, 2019; Talan, 2021). The presence of students with various learning abilities in educational
institutions is the result of individual differences. Some student groups may need special education. Ataman
(2011) defined special education as an education offered to children with special needs that differ from general
learning needs. According to this definition, special education is an educational process that helps students reach
their highest capacities in accordance with their abilities and provides skills that enable them to overcome
obstacles and integrate into society. The definition of special education emphasizes the importance of education
to develop individuals into independent, productive participants.
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One of the groups that need special education is special needs students. The identification of special needs students
is a preventative model that creates educational plans for special needs learners, providing a positive atmosphere
in the classroom and eliminating negative situations. The preventive model, which is a classroom management
approach that teachers can use, involves taking precautions by detecting possible indiscipline and negative
behavior of students in advance. Special education interventions require detailed planning of educational
activities, preparation in advance and having a vision (Yaka et al., 2006).In the study conducted by Ataman (2004),
it was emphasized that special needs children should not be left to their own fate. In addition, it was stated that
different approaches were adopted in the education of special needs students, and it was stated that these

approaches could generally be divided into categories such as acceleration, grouping and enrichment.

Special needs learners need to be provided with an environment that plays an important role in the development
of their potential and is compatible with their educational needs. The rapid development of technology helps solve
difficulties in education and provides people with new learning opportunities. Effectively utilizing technology in
education is an extremely critical step for a more inclusive and equitable future of education (Arhipova and
Sergeeva, 2015). The use of technological tools and equipment offers new options to address various problems in
education and gives students the chance to create different learning environments. If these students realize their
full potential, they can contribute significantly to the development of society and humanity. The use of appropriate
technological tools and equipment in educational environments is important in terms of supporting learning. In
this way, more sensory organs are involved in the learning process, abstract concepts become concrete, and active
learning is achieved by increasing the student's participation in activities (Cilenti, 1979; Yalin, 2009). Artificial
intelligence (Al), one of the current technologies that can be used in the education of special needs students, can

support special needs students in various ways to reveal and develop their potential.

Artificial Intelligence (Al) possesses the power to play important roles in the educational processes of special
needs students. These roles include understanding learning needs and providing personalized educational
materials, ensuring early diagnosis and intervention of special abilities, and optimizing the difficulty level by
adapting learning materials to individuals' abilities. It can also provide benefits for mentoring to develop creative
problem-solving skills, encouraging collaboration and communication by bringing together individuals with
similar interests, and customized mentoring services for career development. In this way, Al can help special
needs students to fully realize and contribute to their potential. While increasing the contribution of Al to the
education of special needs students, it is also necessary to take into account the ethical problems that may arise
and take the necessary precautions. This study aims to examine the role of Al technologies in the education of
special needs students and the advantages of Al-based technological tools that can be used. The article aims to
develop a more conscious approach by focusing on how Al-based educational tools can affect the learning
experience of special needs students and what issues should be taken into consideration when using these

technologies in the education of special needs students.

History and Role of Artificial Intelligence in Education

Artificial Intelligence (Al) can be defined as the use by machines of the characteristics of human intelligence,
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namely the ability to think logically and predict the future. The goal of Al development is to employ it in domains
necessitating human-like cognitive capabilities and in intricate endeavors aimed at lightening the load on
individuals (Xue and Wang, 2022). The imitation of human thinking by Al processes aids in solving complex

problems and adapting to changing conditions (Obschonka and Audretsch, 2020; Ozsosyal, 2003).

Al is a technology that has been used for a long time historically. The first "teaching machines" served to facilitate
learning by providing individual guidance to students and providing immediate feedback. However, these
machines were not capable of adaptation. In the 1950s, teaching machines led to the development of adaptive
teaching machines, described as the Self-Adaptive Keyboard Instructor (SAKI), which adapts to the student's
performance and organizes tasks accordingly. Different versions of SAKI led to the development of Computer-
Aided Instruction (CAI) systems throughout the 1960s and 1970s. However, due to cost and availability barriers,
CAI systems have not been widely accepted. In 1970, artificial intelligence was first integrated into CAl in a
doctoral thesis; this was called Intelligent Tutoring Systems (ITS). Computer-Aided Instruction (CAI) systems
development was a significant turning point. One of the oldest Dialogue Based Tutoring Systems (DBTS) was
developed in the 1980s for medical education. This system used one-on-one didactic dialogues to provide first-
year medical students with information on cardiovascular physiology and was named CIRCSIM. This was
designed to help students learn about regulating blood pressure. The more recent history of Al in education
includes the concept of Exploratory Learning Environments (ELE). Exploratory Learning Environments (ELE)
enables students to actively create their own knowledge by exploring and managing in the learning environment.
Learning Apps and chatbots provide students with instructional materials and activities to support individualized

and self-paced learning (Holmes et al., 2019; Randhawa & Jackson, 2020; Tonbuloglu,2023).

In education, which has gained momentum since the 1990s, Al has been used to better understand students'
individual learning needs and provide customized learning experiences. Artificial Intelligence-based learning
management systems have been developed to monitor student performance, improve learning processes, and
provide personalized feedback to students. Additionally, tools such as Al-enabled teaching materials, virtual
classrooms, and learning aids are used to increase students' interactions and enrich their learning experiences.

These technological advances have enabled the adoption of a more effective and efficient approach to education.

Pushing the limits of traditional education models, Al makes learning processes more personalized and effective,
providing students with individual learning opportunities not only in terms of materials but also in addressing
students' emotional states (Luckin et al., 2016). Artificial Intelligence has an important role in the future of
education, and education systems need to adapt to this change to take full advantage of this potential. Various
forms of artificial intelligence (Al) systems find application across diverse educational contexts. With Al
presenting a broad spectrum of possibilities in education, research on its impact within this realm has seen a
notable uptick (Chen et al., 2020). For instance, natural language processing mechanisms can enhance language
instruction, while intelligent tutoring systems cater to individualized learning needs, particularly in special
education settings. Furthermore, educational data mining techniques facilitate performance prognostication (Su
& Yang, 2022). Kharbat, Alshawabkeh & Woolsey (2021) categorized Al-based technologies in educational

settings encompassing machine learning, artificial neural networks, natural language processing, intelligent

544



International Journal of Technology in Education and Science (IJTES)

personal assistants, deep learning, Bayesian networks, and intelligent pedagogical agents. Table 1 provides an

encapsulation of Al-based technologies deployed in educational domains.

Table 1. Artificial Intelligence-based Technologies used in Education

Al-based

Technologies

Description

Machine Machine learning stands as the overarching domain empowering computers to mimic human

Learning learning patterns, deriving solutions from data analysis. Harnessing extant data, machine
learning endeavors to furnish problem-solving capabilities akin to human cognition. An
illustrative application involves employing machine learning algorithms for discerning
emotional states through facial data analysis.

Artificial Artificial neural networks represent a machine learning framework drawing inspiration from

neural biological neural systems. Primarily, these networks excel in handling intricate data

networks architectures and identifying recurring patterns. Their efficacy spans diverse domains
including image classification, linguistic analysis, speech recognition, predictive modeling,
and autonomous driving.

Natural Natural language processing (NLP) denotes the field facilitating computers to comprehend,

Language interpret, generate, and manipulate human language. This domain finds fruitful application in

Processing diverse realms, including text comprehension, lexical semantics, syntactic analysis, semantic
relation extraction, ambiguity resolution, text categorization, translation tasks, and sentiment
assessment.

Intelligent Intelligent personal assistants stand as Al-based tools crafted to aid individuals in their daily

Personal routines, furnishing insights, executing operations, and engaging with users. Leveraging

Assistant technologies like natural language comprehension, text analysis, voice identification, and
machine learning, these systems endeavor to grasp and decipher user utterances, facilitating
seamless interaction and task execution.

Deep Deep learning serves as a machine learning technique grounded in intricate architectures such

Learning as artificial neural networks and deep neural networks. Its versatility spans various domains,
including image classification, speech identification, linguistic comprehension, sentiment
assessment, object detection, translation tasks, strategic gaming, and autonomous navigation.

Bayesian Bayesian networks employ probability theory to depict causal links among variables, visually

Networks presenting these connections. Renowned for their ability to model real-world scenarios riddled
with uncertainty, Bayesian networks leverage their graphical framework and grounding in
probability theory to offer valuable insights into complex problems.
Intelligent pedagogical agents stand as Al-based tools tailored for educational settings. These

Intelligent agents aim to deliver personalized instruction, bolster learning endeavors, and aid educators.

Pedagogical They excel in evaluating students' learning prerequisites and competencies, furnishing tailored

Agents learning resources, monitoring progress, analyzing performance metrics, offering constructive

feedback, pinpointing areas for improvement, and intervening when necessary.

545



Alkan

The ability of Artificial Intelligence to identify students' strengths, create special learning plans that will strengthen
their weak points, and evaluate students' performance and provide feedback are helpful elements in meeting
students' personal education needs. Kelleher & Tierney (2018) state that Al systems can offer individualized
learning plans according to students' individual needs, interests and abilities. In addition to these elements,
advantages such as planning the educational experience that students need based on past education data and
preparing the necessary teaching content for students make Al more advantageous than other technologies used

in the education process (Noe, 2009).

Artificial Intelligence-based tools help students better understand abstract concepts by providing them with
concrete experiences and provide students with meaningful experiences. Employing Al tools allows teachers to
work more effectively and efficiently. Through Al-based tools, teachers can monitor student progress more
closely, adjust lesson plans and curricula accordingly, and help them analyze exams. Artificial Intelligence (Al)
systems can support teachers by recommending departments where students can continue their education
according to their grades and helping them choose courses (How & Hung, 2019; Neha, 2020; Savas, 2021).
According to the research of Gokgearslan, Tosun & Erdemir (2024), the use of Al-based chatbots increases the
learning motivation of students and contributes to the development of language skills, as well as advantages such
as reducing cost and workload for educators. The research highlights the positive effects of artificial intelligence-

based chat bots in learning environments and shows the benefits that arise for students and educators.
Demir (2019) emphasizes the importance of all stakeholders in the education system having the ability to work in
harmony regarding the use of Al systems. Osetskyi et al. (2020) stated the advantages and disadvantages of the

use of Al by stakeholders in Table 2 as follows:

Table 2. The Advantage and Disadvantage of Using Acrtificial Intelligence to All Interested Stakeholders

Stakeholders

Advantage

Disadvantage

Educational

Organization

Authentication of identity, remote proctoring
for examinations, continuous skill development,

safeguarding student privacy.

Doubts regarding the effectiveness of the new
system, challenges in assessing students' work
during evaluations, apprehensions about
maintaining order in the classroom, risk of

system failure or potential cyberattacks.

Students

Tracking the educational journey, incorporation

of emerging technologies, inclusivity

Challenges in teacher-student communication,

issues with motivation.

Teachers and

Efficiency in student management and content

It could contribute to elevating the professional

lecturers creation. Quick feedback loop, monitoring skills of teachers. Can serve as a substitute for
student progress. Enhances and magnifies educators.
teachers' capabilities

Parents Offers immediate response. Opens doors to Absence of communication and engagement

tailored learning experiences and assistance for
children diagnosed with autism. Might become
increasingly attainable for families with limited

financial resources.

leads to dehumanization.
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Artificial Intelligence (Al) technologies in the education system combine various advantages and disadvantages.
While there are advantages such as monitoring student progress, providing quick feedback to teachers, and
providing individualized learning opportunities, there are also negative aspects such as lack of trust in new
systems, potential problems in assessing student performance, concerns about maintaining classroom discipline,
and risks of system crashes or attacks. These technologies can also ease teachers' workload while increasing
teachers' levels of professional competence. While there are advantages such as real-time feedback and greater
accessibility to low-income families, negative effects such as lack of communication and reduced interaction can
also be observed.

Artificial Intelligence Applications in the Education of Special Needs Students

Artificial Intelligence (Al) applications used in education have become important tools that transform traditional
learning environments into modern learning environments and help students discover their potential. For special
needs students who need individual education in line with their abilities, Artificial Intelligence-based applications
offer these students a differentiated and enriched education opportunity. Kupreko (2020) also states that
customized training processes can be offered to individuals with Al-based algorithm models. Additionally, in
research conducted by Fahimirad & Kotamjani (2018), the researchers stated that Al can help in providing early
solution suggestions for students with different learning speeds. Arslan (2020) states that Al systems used in the
field of education can be categorized as expert systems, intelligent tutor systems and dialogue-based systems
(Arslan, 2020). Adigiizel et al. (2023) also stated that smart teaching systems, automatic evaluation systems and
adaptive learning platforms have become popular in education. The use of learning analytics and educational data
mining is becoming widespread due to the advantages they provide in education. Artificial Intelligence systems
used in education are as follows:

Expert Systems

The field of Al, which focuses on developing software that requires expertise and high performance, has created
expert systems, a type of software that forms the basis of knowledge engineering, with its unique principles, tools
and methods (Oz & Baykog, 2004). Expert systems are computer-based systems based on knowledge and
experience in a particular field of expertise. These systems are designed to model the knowledge typically held
by human experts and make decisions using that knowledge. They are knowledge-oriented systems that are
developed by transferring actions based on human knowledge and experience to a computer environment and seek
solutions to problems without requiring expert support (Tiirker & Taskin, 1991). These systems consist of three
basic components: knowledge base, inference engine and user interface. The knowledge base is the part where
knowledge, rules and propositions in the field of expertise are stored. The inference engine is used to draw
conclusions and make decisions using information from the knowledge base. The user interface is designed to
enable users to use the system interactively.

Expert systems are used in many different fields such as medicine, engineering, finance and consultancy. For

example, a medical expert system can be used to diagnose a disease based on specific symptoms, or an engineering
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expert system can be used to determine the steps necessary to solve a particular problem. When creating expert
systems, the aim is to transfer the knowledge of experts in a certain field to the computer. Expert systems make
information more accessible and optimize decision-making processes, thus providing some of the human expertise

through computers.

Expert systems, which are interactive and reliable computer-based decision-making systems that use intuition
including learned experiences along with facts to address complex decision-making problems, are also used in
distance education. Expert systems afford structures that expand the knowledge base and improve decision-
making mechanisms with the completely personalized feedback it offers to students in distance education and the
answers it obtains through problems. An example of an expert system that is widely known and developed in this
field is MYCIN, which Professor Feigenbaum and his team from Stanford University designed for use in the
diagnosis and treatment of bacterial diseases in the medical field. When doctors want to use this system, they
answer various questions such as general information and analysis results asked by the system through an interface
called DEC-20. Additionally, if there is unknown data, the response "currently unknown" is also added to the
system. The system recommends diagnosis and treatment with missing data using a three-stage process such as

perception, understanding and action like an expert (Arslan, 2020; Holmes et al., 2019; Wagner, 2017).

Expert systems can be used to better understand the learning needs of special needs students and provide them
with appropriate learning experiences. Analyzing the characteristics of special needs students, such as their
learning preferences, strengths and weaknesses, can provide customized learning experiences that suit their
individual needs. A thorough analysis can create an enriched environment by providing materials appropriate to
the student's needs. With these systems, students' learning progress can be monitored and the development of
special needs students can be followed more closely and guidance can be provided. Expert systems support
teachers in creating customized learning plans based on students' learning styles, interests, and strengths. For
example, in a situation where a student has difficulty solving mathematical problems, expert systems can guide

the student step by step to solve the problem or offer alternative solutions.

Adaptive Tutoring Systems

They are systems that ensure understanding of the subjects by providing students with a personalized learning
experience. Baker et al (2019) define student-oriented Al tools as "intelligent teaching systems", "adaptive",
"personalized" or "differentiated" learning platforms and software that respond to students' individual needs in
receiving and understanding information. These software can provide personalized learning experiences by
identifying students' strengths and weaknesses. Utilizing adaptive learning software results in learning content
that can be adapted to each student's specific needs. As a result, each student is ensured to obtain information in
the most appropriate way for his or her learning style, and this is a factor that increases participation and learning
results (Cheng & Lai, 2020). The best examples of Al studies that are considered adaptive tutoring systems are
systems called SCHOLAR, WHY, BUGGY, SOPHIE and LISP Tutor (Kiigiikali & Coskun, 2021). These systems
can organize learning content according to students' needs, automatically provide feedback, promote collaboration

among students, and identify student knowledge gaps, abilities, and shortcomings.
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For example, an Al platform that provides adaptive learning for special needs students can present students with
more challenging math problems after identifying their math strengths. On the other hand, it can provide students
who have difficulty with language skills with materials to improve more basic language skills. This platform can
also continuously monitor students' progress. An Al platform can determine which subjects students are successful
in and which subjects they need more work on. By providing teachers with this information, it can enable them to
better respond to students' individual needs. Artificial Intelligence (Al) platforms can provide interactive and
customized feedback to students. For example, by analyzing a problem that the student has solved incorrectly, it
can provide clues as to where the student went wrong and provide clues for the correct solution. Students can

therefore understand their mistakes and learn the steps needed to reach the correct solution.

Dialogue-Based Tutorial Systems

Dialogue-based teaching systems are Al-based systems that interact with students. Interactive systems enrich the
learning experience by communicating with students in natural language. They use natural language processing
and machine learning techniques to answer students' questions, evaluate learning progress, guide the learning
process, and provide support to students when necessary. Interactive systems can offer customized learning
experiences based on students' needs and levels. Additionally, these systems can increase students' motivation to
learn by making the learning process more effective and interactive. AutoTutor and WatsonTutor can be given as

examples of Al studies called dialogue-based tutorial systems (Arslan, 2020; Kiigiikali & Coskun, 2021).

Dialogue-based tutoring systems support learning by interacting with students in natural language. Tutoring
systems ask students questions, evaluate their answers, and provide additional information or feedback when
necessary. For special needs students, this type of system can offer content that suits the student's interests and
learning style. When a student wants to learn a topic related to mathematics, the dialogue-based tutorial system

can interact with the student and help him or her understand the topic more deeply.

Learning Analytics and Educational Data Mining

Learning analytics and educational data mining employ akin methodologies to enhance educational standards
through the analysis of pedagogical data. Nonetheless, while learning analytics prioritizes the creation of flexible
learning frameworks, furnishing students with feedback, and visual representation; Educational data analysis
focuses on automating specific results with the data at hand. Educational data analysis aims to predict student
behavior by developing models for students, improve knowledge fields, research pedagogical methods to support
learning processes, and design more effective teaching systems (Baker & Yacef, 2009; Polat, 2021; Yakupoglu,
2018). To enhance the efficacy of learning settings and scrutinize data encompassing student achievements, class
attendance, and question participation to anticipate potential academic setbacks, scholars have recently pivoted
towards domains adjacent to Al, including educational data mining and learning analytics (Badal & Sungkur,
2023; Chen & Zhai, 2023; Dekker, Pechenizkiy & Vleeshouwers, 2009; Guleria & Sood, 2023; Ibrahim & Rusli,
2007; Karabatak, 2008; Meskens & Superby, 2007; Mishra, Kumar & Gupta, 2014; Vandamme et al., 2021).
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Ethical Concerns for Students with Special Needs in Artificial Intelligence-Based

Education

While the positive change-making impact of Al is widely accepted, concerns about the ethical issues that may
arise are also increasing. Ethical rules have long been of vital importance in human life. Essentially, they build a
bridge between right and wrong and, accordingly, they emphasize concepts such as desire, duty, freedom,
conscience, virtue, and satisfaction. Three different approaches stand out in the literature on Al ethics. First, there
is the definition of moral rules that can be applied to machines, or the utilization of normative moral rules that can
be drawn from traditional moral philosophy. Moral rules should be chosen carefully to avoid creating any
ambiguity or controversy. Another approach is for the machine to understand right and wrong on its own, without
externally determined rules. In this approach, evolutionary techniques such as genetic algorithms or methods such
as game theory can be used. A third approach that stands out in the literature is that the machine is initially
equipped with a certain set of rules and changes these rules by learning them over time (Agirman, 2018; Celebi
& Inal, 2019).

Intelligent teaching systems, automatic classification, adaptable learning platforms and data-based decision-
making processes have begun to be rapidly adopted in Al education. However, these technological advances also
raise ethical questions. The ethical implications of applying Al in education include issues such as privacy,
fairness, transparency, accountability, and the broader impacts of Al on educational outcomes. Collecting large
amounts of student data and analyzing them by Al systems increases data privacy, security and misuse risks.
Moreover, the use of Al algorithms in decision-making processes such as student placement or teacher evaluation

can introduce biases or reinforce existing inequities if not carefully designed or monitored (Leta & Vancea, 2023).

In recent years, Al-based education systems have led to revolutionary changes in the field of education. The use
of these technologies offers a number of advantages, such as being able to better respond to students’ individual
needs, enabling teachers to guide students more effectively, and generally improving the quality of education.
However, with the use of these technologies, it also raises ethical concerns, especially for special needs students.
Students with special abilities often present needs and characteristics that differ from standard educational
practices. With the increase in applications for these students in Al-based education, issues such as student
privacy, justice and equality of opportunity come to the fore. For example, collecting and analyzing data from
special needs students may raise concerns about the privacy and confidentiality of these students. Additionally, it
may be controversial whether Al-based educational practices provide equal opportunities to every student. Some
students may be disadvantaged in their access to or ability to use technology, which can raise issues of fairness

and equal opportunity.

Holmes et al. (2021) stated that the ethical dimension of learning with Al should also include elements in the
context of educational ethics such as teaching preferences, useful information criteria, teacher-student
relationship, personal development expectations, student active participation, supervision, diversity, justice,
participation and accuracy of evaluation. The researchers assert that informing all stakeholders of education about

Al and ethics will prevent possible problems that may arise. As society moves towards an age driven by Al, an
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updated curriculum in schools is increasingly necessary (Department for Education, 2023). Floridi et al. (2019)
also emphasize that a complete information ethics framework should be established for the use of artificial

intelligence in education. Dabbagh et al. (2024) also state that a dynamic and evidence-based approach is needed.

Various ethical guidelines regarding Al technologies have been published in recent years. The European
Commission published the Ethical Principles Guide for Trustworthy Artificial Intelligence Systems on April 8,
2019, and declared that trustworthy artificial intelligence systems should be legally, morally and technically sound
and strong. Similarly, UNESCO member states adopted the first global agreement on Al ethics on 24 November
2021. In addition to these guidelines, the European Union has created a commission to make Al safe, transparent,
ethical and neutral by passing laws covering artificial intelligence to prevent irresponsible use that could cause
serious harm to society (Agarwal & Mishra, 2021; Hagendorff, 2020). Artificial Intelligence competition and
advances, especially between China and the USA, have a strategic impact on a global scale (Johnson, 2021).
Artificial Intelligence-based developments between these two great powers have brought the topic of Al to the
fore in the education systems of the European Union and European Commission member countries. Moreover, in
the last two years, many countries have begun to strive to include Al in educational programs (Annoni et al.,
2018).

Al-based education, concerns for special needs students should be taken into account to create an ethical
framework for special needs students. The ethical and responsible use of technology aims to enhance students'
educational experiences as well as protect their rights and well-being. The primarily expressed ethical concern is
the concern regarding the issue of privacy and data protection (Buttarelli, 2018). Artificial Intelligence-based
education systems collect, store and process students' personal data. This may raise student privacy and data
security concerns. In particular, sensitivity should be exercised regarding the collection and use of emotional or

private information.

When using Al technologies to evaluate students' performance, it is important to ensure a fair and objective
evaluation process. Since special needs students have different learning styles and needs, all students must be
treated equally and fairly during the evaluation process. Additionally, Al systems can learn and reflect biases and
discrimination in data sets. This situation may increase the risks of discrimination and injustice in the education
of special needs students. In particular, biases of Al systems must be reduced to ensure that students from minority
groups have access to equal opportunities. Machine learning, system biases is a potential problem in Al usage.
For example, there are findings that gender bias in recruitment through algorithmic systems or racial biases are
perpetuated through machine learning (CDEI, 2019; Raso, 2018). Bostrom & Yudkowsky (2018) also stated that
developing Al algorithms that are transparent to auditing will become increasingly important. It is also important
for teachers to manage technology effectively and meet students' emotional and social needs. Teachers should use
Al tools supportively and adapt them to the individual needs of students. Additionally, teachers need to pay
attention to the ethical use of Al systems. Teachers must think carefully about issues such as data privacy, bias
and fairness and ensure that these technologies are used fairly for everyone. In addition, it is important for teachers
to learn how to integrate Al technologies effectively. Educators can use Al tools to enrich the classroom learning

experience and support students' learning processes. However, in this integration process, teachers need to
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constantly update themselves and adapt to technology. In this way, the use of Al in education can be carried out

more efficiently and effectively.

Discussion and Conclusion

In this article, the role of Al-based education in the education of special needs students, ethical concerns that
special needs students may face, and potential solutions to these concerns are discussed. While the role of Al in
education is increasing, it is especially important to focus on the education of special needs students. Artificial
Intelligence (Al) plays an important role in education in areas such as providing individualized learning
experiences, monitoring student progress, and identifying student-specific needs. Al platforms can offer powerful
tools to personalize students' learning experiences, monitor their progress, and intervene according to their needs.
Studies in the literature that artificial intelligence applications increase student success have been increasing
rapidly in recent years. Azamatova et al. (2023) used an experimental design with a pre-test post-test control group
in their study where they investigated the effects of digital tools and artificial intelligence applications on the
success, motivation and retention of university students, based on the project-based teaching approach in foreign
language courses. As a result of the research, it was stated that digital tools and artificial intelligence applications
not only contributed positively to the success and motivation of students, but also ensured the permanence of what
was learned. Solak (2024) also investigated the experiences of language learners and teachers in using ChatGPT
in the language learning and teaching process. As a result of the research, it was stated that ChatGPT and artificial
intelligence are considered useful tools for language learning and teaching, although they present some difficulties
that can be overcome with the advancement of technology. Mabuan (2024)'s research findings also contribute to
the existing literature on the integration of artificial intelligence technology in English Language Teaching (ELT)
and offer practical recommendations for educators who want to benefit from the potential of ChatGPT in language
teaching. In his research, Karaman (2024) tried to determine whether students' mathematical achievements
improved by using ChatGPT, one of the chatbot tools, to prepare lesson plans in primary school mathematics
courses. As a result of the research, it has been shown that teaching mathematics according to lesson plans
prepared using ChatGPT in primary schools is effective in academic success. Another study stated that students'
use of ChatGPT in mathematics learning had a positive effect and increased their participation (Serhan &
Welcome, 2024). Kapucu et al. (2024) used the deep learning method, one of the machine learning algorithms, in
their study in which they aimed to predict the academic performance of students in science courses and to
determine the importance of independent variables affecting students' academic performance in science courses.
As a result of the study, they predicted the students' final science scores with 90% accuracy. Studies also show
that both teachers and students are interested in artificial intelligence. It can be said that there is a tendency to
work towards ChatGPT in the field of artificial intelligence in the literature. It can be said that studies in this field
are needed to actively use artificial intelligence in the field of education, not only ChatGPT but also other artificial
intelligence tools. For example; Expert systems, which work based on specialized knowledge bases on a particular
subject, can help students learn in depth on a particular subject, such as dialogue-based tutorial systems, in the
education of special needs students. Dialogue-based tutorial systems and expert systems are powerful Al tools
that can be used in the education of special needs students. Tutorial systems have significant potential to offer

learning experiences tailored to students' individual needs and to make the learning process more effective.
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Learning analytics and educational data mining can also be used to improve the quality of education by analyzing
student-related data in the education of students. While learning analytics can create adaptable educational
platforms in line with the strengths and weaknesses of special needs students, different information can be
obtained by revealing patterns and relationships hidden in the existing educational data of special needs students
with educational data mining. This information can provide teachers with valuable guidance to better respond to
students' individual needs. However, some ethical problems also arise with the use of these technologies. For
example, Al-based systems have the potential to violate the confidentiality of personal data. To address these
concerns, collaboration and open communication between educators, technologists, and ethicists are essential.
Additionally, ethical principles need to be considered in detail in the design and implementation of Al
applications. Artificial Intelligence systems that protect students' privacy and operate in a fair and transparent
manner should be developed. In order to best develop the potential of special needs students in Al-based education,
it is important to adhere to ethical values and student-centered approaches. Artificial Intelligence-based

technologies can therefore serve the goals of justice and equity in education.

Recommendations

The following suggestions can be made for researchers focusing on special needs students in Al-based education.
First of all, existing ethical principles need to be reviewed and updated. Updated processes must address critical
issues such as student privacy, data security, fairness, and equity. Additionally, great care should be taken in the
collection and use of data regarding special needs students; these processes must be developed to protect student
privacy and confidentiality. The accuracy and impartiality of algorithms is also a priority issue; Therefore, the use
of Al algorithms for special needs students should be carefully examined in a way that treats each group of students
fairly. Diversification of educational materials and tools can better respond to the different learning styles and
needs of special needs students. The training of teachers and guidance specialists is of great importance in these
processes; They should be supported by ongoing training that includes ethical issues, using technology effectively,
and understanding the unique needs of special needs students. Finally, standards and benchmarks must be
established for the effective evaluation and continuous improvement of Al-enabled educational practices.
Awareness campaigns should also be organized in tandem with standards and benchmark revisions to increase
social acceptance, highlighting the potential benefits of Al technology as well as the ethical and social

responsibilities Al possesses.

References

Adiguzel, T., Kaya, M. H., & Cansu, F. K. (2023). Revolutionizing education with Al: Exploring the
transformative potential of ChatGPT. Contemporary Educational Technology, 15(3), ep429.
https://doi.org/10.30935/cedtech/13152

Agarwal, S., & Mishra, S. (2021). Responsible Al. Springer International Publishing.

Agirman, H. (2018). Etik Siiriiciisiiz Ara¢ Miimkiin miidiir?. III. Ulusal Uygulamah Etik Kongresi, ODTU.

Annoni, A., Benczur, P., Bertoldi, P., Delipetrev, B., De Prato, G., Feijoo, C., ... & Junklewitz, H. (2018). About
Al. In. Craglia, M. (Ed.), Artificial intelligence: A European perspective. (pp. 1-19). Publications Office

553



Alkan

of the European Union. https://doi.org/10.2760/11251

Arhipova, S. V., & Sergeeva, O. S. (2015). Features of the information and communication technology application
by the subjects of special education. International Education Studies, 8(6), 162-170.
https://doi.org/10.5539/ies.v8n6p162

Arslan, K. (2020). Egitimde yapay zeka ve uygulamalari. Bati Anadolu Egitim Bilimleri Dergisi, 11(1), 71-88.

Ataman, A.(2004). Ustiin zekal: ve {istiin &zel yetenekli cocuklar. 1. Tiirkiye Ustiin Yetenekli Cocuklar Kongresi
— Secilmis Makaleler. Cocuk Vakfi Yayinlari, Istanbul.

Ataman, A. (2011). Ozel gereksinimli ¢ocuklar ve ozel egitime girig.A.Ataman.(Editor), Giindiiz Egitim ve
Yay.,Ankara.

Azamatova, A., Bekeyeva, N., Zhaxylikova, K., Sarbassova, A., & llyassova, N. (2023). The effect of using
artificial intelligence and digital learning tools based on project-based learning approach in foreign
language teaching on students’ success and motivation. International Journal of Education in
Mathematics, Science and Technology, 11(6), 1458-1475.

Badal, Y.T., & Sungkur, R.K. (2023). Predictive modeling and analytics of students’ grades using machine
learning algorithms. Educ Inf Technol 28, 3027-3057 (2023). https://doi.org/10.1007/s10639-022-
11299-8

Baker, R. S. J., & Yacef, K. (2009). The state of educational data mining in 2009: A review and future visions.
Journal of Educational Data Mining, 1(1), 3-17. doi.org/10.5281/zenodo.3554657

Baker, T., Smith, L. ve Anissa, N. (2019). Educ-Al-tion rebooted? Exploring the future of artificial intelligence
in schools and colleges. Access address:
https://media.nesta.org.uk/documents/Future_of Al_and_education_v5_WEB.pdf

Bostrom, N., & Yudkowsky, E. (2018). The ethics of artificial intelligence. In Artificial intelligence safety and
security (pp. 57-69). Chapman and Hall/CRC. https://doi.org/10.1201/9781351251389-4

Buttarelli, G. (2018). Choose humanity: putting dignity back into digital. Eur. Data Prot. L. Rev., 4, VII.

CDEl, Interim Report: Review into Bias in Algorithmic Decision-Making, Centre for Data Ethics and Innovation,
London, 2019.

Chen, X., Xie, H., Zou, D., & Hwang, G. J. (2020). Application and theory gaps during the rise of artificial
intelligence in  education. Computers and Education: Artificial Intelligence, 1, 100002.
https://doi.org/10.1016/j.caeai.2020.100002

Chen, Y., & Zhai, L. (2023). A comparative study on student performance prediction using machine
learning. Educ Inf Technol 28, 12039-12057. https://doi.org/10.1007/s10639-023-11672-1.

Cheng, S. C., & Lai, C. L. (2020). Facilitating learning for students with special needs: A review of technology-
supported special education studies. Journal of computers in education, 7(2), 131-153.
https://doi.org/10.1007/s40692-019-00150-8

Celebi, V., & Inal, A. (2019). Yapay zekd baglaminda etik problemi. Journal of International Social
Research, 12(66).

Cilenti, K. (1979). Egitim Teknolojisi ve Ogretim. Kadioglu Matbaasi: Ankara.

Dabbagh, H., Earp, B. D., Mann, S. P., Plozza, M., Salloch, S., & Savulescu, J. (2024). Al ethics should be
mandatory for schoolchildren. Al and Ethics, 1-6. https://doi.org/10.1007/s43681-024-00462-1

Dekker, G. W., Pechenizkiy, M. ve Vleeshouwers. J.M. (2009). Predicting students drop out: A case study.

554



International Journal of Technology in Education and Science (IJTES)

EDM’09 - Educ. Data Min. 2009 2nd Int. Conf. Educ. Data Min. 41-50. https://doi.org/10.1037/0893-
3200.21.3.344.

Department for Education, UK: https://www.gov.uk/government/ news/new-drive-to-better-understand-the-role-
of-ai-in-education (2023)

Fahimirad, M. & Kotamjani, S. S. (2018). A review on application of artificial intelligence in teaching and learning
in educational contexts. International Journal of Learning and Development, 8(4), 106-118.
https://doi.org/10.5296/ijld.v8i4.14057.

Gokgearslan, S., Tosun, C., & Erdemir, Z. G. (2024). Benefits, challenges, and methods of artificial intelligence
(Al) chatbots in education: A systematic literature review. International Journal of Technology in
Education, 7(1), 19-39. https://doi.org/10.46328/ijte.600

Guleria, P. & Sood, M. (2023). Explainable Al and machine learning: Performance evaluation and explainability
of classifiers on educational data mining inspired career counseling. Education and Information
Technologies, 28(1), 1081-1116. https://doi.org/10.1007/s10639-022-11221-2

Hagendorff, T. (2020). The ethics of Al ethics: An evaluation of guidelines. Minds and machines, 30(1), 99-120.

Holmes, W, Bialik M, Fadel C. (2019). Artificial intelligence in education: promises and implications for teaching
& learning. Globethics Publications. https://doi.org/10.58863/20.500.12424/4276068.

Holmes, W., Porayska-Pomsta, K., Holstein, K., Sutherland, E., Baker, T., Buckingham Shum, S., Santos, O. C.,
Rodrigo, M. M. T., Cukorova, M., Bittencourt, I. I., & Koedinger, K. (2021). Ethics of Al in education:
Towards a community-wide framework. International Journal of Artificial Intelligence in Education, 32,
504-526. https://doi.org/10.1007/s40593-021- 00239-1.

How, M. L. & Hung, W. L. D. (2019). Educing Al-thinking in science, technology, engineering, arts, and
mathematics (STEAM) education. Education Sciences, 9(3), 18. https://doi.org/10.3390/educsci9030184

latrellis, O., Sawvas, I. K., Fitsilis, P., & Gerogiannis, V. C. (2021). A two-phase machine learning approach for
predicting student outcomes. Education and Information Technologies, 26, 69-88.
https://doi.org/10.1007/s10639-020-10260-x

Ibrahim, Z. & Rusli, D. (2007). Predicting students’ academic performance: Comparing artificial neural network,
decision tree and linear regression. 21st Annual SAS Malaysia Forum, 5th September.

Johnson, J. (2021). Artificial intelligence and the future of warfare: The USA, China, and strategic stability.
Manchester University Press. https://doi.org/10.1080/14751798.2023.2170515

Kapucu, M. S., Ozcan, H., & Aypay, A. (2024). Predicting Secondary School Students' Academic Performance
in Science Course by Machine Learning. International Journal of Technology in Education and
Science, 8(1), 41-62.

Karabatak, M. (2008). Ozellik Se¢imi, Simiflama ve Ongorii Uygulamalarina Yonelik Birliktelik Kurali Cikarimi
ve Yazilim Gelistirilmesi. Firat University, Elaz1g, Turkey.

Karaman, M. R. (2024). Are Lesson Plans Created by ChatGPT More Effective? An Experimental
Study. International Journal of Technology in Education, 7(1), 107-127.

Kelleher, C., & Tierney, B. (2018). Artificial intelligence in education: Applications and prospects. Al Magazine,
39(3), 45-49.

Kharbat, F. F., Alshawabkeh, A., & Woolsey, M. L. (2021). Identifying gaps in using artificial intelligence to

support students with intellectual disabilities from education and health perspectives. Aslib Journal of

555


https://doi.org/10.1080/14751798.2023.2170515

Alkan

Information Management, 73(1), 101-128. https://doi.org/10.1108/AJIM-02-2020-0054

Kuprenko, V. (2020). Artificial intelligence in education: Benefits, challenges, and use cases. Access address:
https://medium.com/towards-artificial-intelligence/artificialintelligence-in-education-
benefitschallenges-and-use-cases-db52d8921f7a

Kiigiikali, R., & Coskun, H. C. (2021). Egitimde dijitallesme ve yapay zekanmn okul yoneticiligindeki
yeri. Uluslararasi Liderlik Calismalar: Dergisi: Kuram ve Uygulama, 4(2), 124-135.

Leta, F. M., & Vancea, D. P. C. (2023). Ethics in education: Exploring the ethical implications of artificial
mtelligence mmplementation. Ovidius University Annals, Economic Sciences Series, 23(1), 413-421.
https://doi.org/10.4018/979-8-3693-1351-0.ch010

Luckin, R., Holmes, W., Griffiths, M. & Forcier, L. B. (2016). Intelligence unleashed: An argument for Al in
Education. London: Pearson Education.

Mabuan, R. A. (2024). ChatGPT and ELT: Exploring teachers’ voices. International Journal of Technology in
Education (1JTE), 7(1), 128-153.

Mishra, T., Kumar, D. & Gupta, S. (2014). Mining students’ data for prediction performance. 2014 Fourth
International Conference on Advanced Computing & Communication Technologies, 255-262.

Neha, K. (2020). Role of artificial intelligence in education. Alochana Chakra Journal, 9(9), 305-309.

Noe, R. (2009). Insan kaynaklarinin egitim ve gelistirilmesi (Cev. Canan Cetin). Istanbul: Propedia Yaymcilik.
Obschonka, M., & Audretsch, D. B. (2020). Artificial intelligence and big data entrepreneurship: A new era has
begun. Small Business Economics, 55, 529-539. https://doi.org/10.1007/s11187-019-00202-4.

Osetskyi, V., Vitrenko, A., Tatomyr, I., Bilan, S., & Hirnyk, Y. (2020). Artificial intelligence application in
education: Financial implications and prospects. Financial and credit activity problems of theory and
practice, 2(33), 574-584. https://doi.org/10.18371/fcaptp.v2i33.207246

Oz, E., & Baykog, O. F. (2004). Tedarik¢i se¢imi problemine karara teorisi destekli uzman sistem yaklasimi. Gazi
Universitesi Miihendislik ve Mimarlik Fakiiltesi Dergisi, 19 (3), 275-286.

Oztemel, E. (2003). Yapay sinir aglar:. Istanbul: PapatyaYayincilik.

Oztop, F., ve Ozerbas, M. A. (2019). Dijital teknoloji destekli sinif egitimi galismalarindaki egilimler: lisansiistii
tezler tizerine bir igerik analizi. 2. Uluslararast Temel Egitim Kongresi, Mugla, Tiirkiye.

Polat, A. (2021). A¢ik 6gretim liseleri 6grencilerinin okul terki ve mezuniyet durumlarimin egitsel veri madenciligi
ile incelenmesi. (PhD Thesis), Sakarya University, Institute of Education Sciences, Sakarya, Turkey.

Randhawa, G. K., & Jackson, M. (2020, January). The role of artificial intelligence in learning and professional
development for healthcare professionals. In Healthcare management forum. 33(1), pp. 19-24. SAGE
Publications. https://doi.org/10.1177/0840470419869032.

Raso, F. A., Hilligoss, H., Krishnamurthy, V., Bavitz, C., & Kim, L. (2018). Artificial intelligence & human
rights: Opportunities & risks. Berkman Klein Center Research Publication, 6.

Savas, S. (2021). Artificial intelligence and mnnovative applications in education: The case of Turkey. Journal of
Information Systems And Management Research, 3(1), 14-26.

Serhan, D., & Welcome, N. (2024). Integrating ChatGPT in the -calculus classroom: Student
perceptions. International Journal of Technology in Education and Science, 8(2), 325-335.

Solak, E. (2024). Revolutionizing language learning: How ChatGPT and Al are changing the way we learn

languages. International Journal of Technology in Education, 7(2), 353-372.

556



International Journal of Technology in Education and Science (IJTES)

Su, J., & Yang, W. (2022). Artificial intelligence in early childhood education: A scoping review. Computers and
Education: Artificial Intelligence. https://doi.org/10.1016/j.caeai.2022.100049

Talan, T. (2021). The effect of simulation technique on academic achievement: A metaanalysis study.
International Journal of Technology in Education and Science (IJTES), 5(1), 17- 36.
https://doi.org/10.46328/ijtes.141.

Tonbuloglu, B. (2023). An evaluation of the use of artificial intelligence applications in online education. Journal
of Educational Technology and Online Learning, 6(4), 866-884.

Tiirker, E. S., &Taskin, H. (1991). Endiistriyel sistemlerde yapay zeka ve uzman sistem uygulamalari. Endistri
Miihendisligi Dergisi. 3(14).

Xue, Y., & Wang, Y. (2022). Artificial intelligence for education and teaching. Wireless Communications and
Mobile Computing. https://doi.org/10.1155/2022/4750018.

Vandamme, J.-P., Meskens, N. & Superby, J.-F. (2007). Predicting academic performance by data mining
methods. Education Economics, 15(4), 405. https://doi.org/10.1080/09645290701409939

Yaka, A., Yiman, M., Giivendi, M., Misitl, A.M, Cermik, H., Giillag, E.T., Pala, A., Yalcinkaya, M.,
Kiglkkaragoz, H. ve Tan,G. (2006). Sinif Yonetimi., M. Yilman.(Editor), 1.Baski, Nobel Nobel Yayin
Dagitim, Ankara

Yakupoglu, Y. (2018). Egitimsel veri madenciligi ve bir uygulamas:. (Unpublished Master Thesis). Istanbul
Teknik University, Istanbul, Turkey.

Yalin, H.1. (2009). Ogretim teknolojileri ve materyal gelistirme (21 bastm).Nobel Yaynlar: Ankara.

Author Information

Ayse Alkan

https://orcid.org/0000-0002-9125-1408
Samsun Science and Art Center
Turkiye

Contact e-mail: ayse.alkan55@gmail.com

557



