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Abstract: Access to quality education is a basic human right, yet students with disabilities continue to face systemic barriers, 

especially in STEM fields where traditional teaching methods often fail to meet diverse learning needs. This study explores 

how artificial intelligence (AI) can transform STEM education for students with special needs by enabling personalized, 

adaptive, and inclusive learning experiences. Through a mixed-method approach involving educators and students, the 

research assesses the impact of AI tools on student engagement, skill development, and academic performance. It also 

examines key challenges, including limited teacher training, resource constraints, and ethical concerns such as data privacy 

and algorithmic bias. The findings underscore that, when implemented responsibly, AI has the potential to bridge 

educational gaps and empower all learners, especially those historically marginalized—while preserving the essential role 

of educators and upholding ethical standards. This study offers practical insights and recommendations to guide the 

equitable and effective integration of AI in special education classrooms. 
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I. INTRODUCTION 

 

Access to quality education is a fundamental human 

right, and one of the key pillars that nurture an individual and 

society as a whole.  But for students with disabilities, the 

equitable access to educational opportunities remains a 

longstanding issue (UNESCO, 2021). As the traditional 

education system is monopolistic adaptive in which 

classroom framework will never be flexible for each and 

every leaner to cater the needs of individuals with physical, 

sensory or cognitive impairments. The way students learn and 

engage with academic material is changing as a result of the 
introduction of artificial intelligence (AI) into the classroom.  

 

Artificial Intelligence (AI) has proved to be a 

revolutionary tool in recent years, which can change the 

functioning of education with special reference to students 

with disabilities. AI can facilitate adaptive learning 

technologies to curate personalized education addressed 

mostly on what holds a student from total achievement and 

helps the students be more involved in their lessons. AI in 

particular has a lot of potential to improve special education 

by providing individualized, adaptable, and interesting 

learning opportunities. It is imperative to make sure that 

students with special needs are not left behind as the demand 

for STEM (science, technology, engineering, and 

mathematics) skills keeps growing. AI in STEM education 

can be used to address a variety of learning challenges, 

develop individualized learning pathways, and help special 

needs students achieve better academically.  

 

In order to make STEM education more accessible, 

engaging, and effective for students with special needs, this 
study intends to investigate how AI tools can be used 

effectively. Additionally, it looks at the ethical issues that 

need to direct the responsible use of AI in classrooms. To 

further address ethical considerations for implementing AI in 

STEM education for students with special needs, this study 

will examine the importance of ensuring data privacy and 

security to protect sensitive student information. It will also 

explore the need for transparency in AI algorithms to prevent 

biases that could disproportionately affect students with 
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disabilities. Additionally, the research will emphasize the 

necessity of involving educators, parents, and students in the 

design and deployment of AI tools to ensure they align with 

ethical standards and meet diverse needs. Finally, it will 

investigate strategies to maintain human oversight in AI-

driven educational processes to preserve the essential role of 

teacher-student relationships in fostering inclusive learning 

environments. 

 

II. LITERATURE REVIEW 

 
Artificial Intelligence (AI) is revolutionizing education 

for disabled students by enhancing accessibility, 

personalization, and inclusivity (Mr. Pradeep B & Ms. 

Sahana J K, 2025; Xhulio Mitre & Zeneli, 2024). AI-driven 

adaptive learning systems analyze student performance to 

provide tailored feedback and recommendations, improving 

learning outcomes and engagement (Aida Akavova et al., 

2023). These technologies offer personalized learning paths, 

increased access to educational resources, and real-time 

communication support for students with disabilities (Xhulio 

Mitre & Zeneli, 2024). Specific AI tools have been developed 
to address various disabilities, such as AI-powered braille 

devices for visually impaired students and applications 

utilizing machine learning and augmented reality for dyslexic 

learners (Shivani et al., 2024). While AI shows great promise 

in transforming education for disabled students, ethical 

concerns and the need for inclusive development processes 

must be addressed (Xhulio Mitre & Zeneli, 2024; Aida 

Akavova et al., 2023). 

 

Recent research indicates that AI has even  significant 

potential to enhance skill acquisition in professional training 

programs. AI-driven personalized learning can revolutionize 
professional development by customizing content, delivery 

methods, and assessments based on individual learner data 

and preferences (Omar et al., 2023). This approach fosters 

continuous learning and empowers professionals in a 

dynamic work environment. While AI creates new demands 

for human skills like creativity and critical thinking, it also 

offers opportunities to develop these competencies through 

innovative pedagogical approaches (Kumar, 2023). A study 

of educators found that AI-led teacher training programs 

resulted in high satisfaction levels, improved pedagogical 

knowledge, and enhanced student performance (Sharma, 
2024). The integration of AI in professional training not only 

facilitates skill development but also enables convenient 

sharing of teaching materials among colleagues, contributing 

to overall professional growth and improved learning 

outcomes. 

 

 Objectives of the study: 

● To explore the potential of artificial intelligence tools in 

enhancing personalized and engaging STEM learning 

experiences for students with special needs, thereby 

enhancing their academic performance. 

● To study and explore the challenges and opportunities of 
integrating AI-based solutions into special education 

classrooms to aid students'  

● To understand the ethical considerations when using AI 

tools in special needs education. 

 Statement of the Problem 

Students with disabilities face significant barriers in 

accessing equitable STEM education due to the inflexible, 

one-size-fits-all traditional classroom model, which limits 

their engagement and academic success. While AI offers 

potential to create personalized and inclusive STEM learning 

experiences, its effectiveness, practical implementation 

challenges (e.g., teacher training, resource limitations), and 

ethical concerns (e.g., data privacy, algorithmic biases) 

remain underexplored. 

 
 Scope of the Study  

This study investigates the potential of AI-driven tools 

to create personalized STEM learning experiences for special 

needs students, assessing their impact on engagement, 

understanding, and academic performance, while addressing 

practical barriers to implementation, such as resource 

limitations, teacher training, and technology adoption 

challenges, and highlighting opportunities to enhance 

teaching methodologies and support inclusive education; 

additionally, it examines ethical concerns, including data 

privacy, algorithmic biases, and equitable access, to ensure 
AI tools respect the rights, dignity, and diversity of these 

students. 

 

III. RESEARCH METHODOLOGY 

 

The researcher for the purpose of the study uses mixed 

method approach where both quantitative and qualitative 

data. The methodology used for this study is descriptive 

analysis and experimental type of research design. The 

research is conducted in two phase of different target group 

and data is collected both primary and secondary data. The 

primary data in first phase is collected from the respondents 
includes teachers, trainers and Institutional Heads. A self-

administered questionnaire developed by the authors will be 

distributed to the respondents to gather the data related to how 

the AI intervention engage and encourage the students in 

enhancing their skills in STEM learning. The study also 

observes the impact on the performance of the special need 

students after implementing the AI driven tools. 

 

The second phase concentrates on interviewing the 

focus group. The focus group are the special need students 

who are provided with the new technology of learning the 
STEM and its experiences. The students are interviewed 

about their enhancement of ability, improvement in memory 

and increase in their academic performance. The population 

for the study is the schools offer courses for the special needs 

students. The study employs purposeful sampling method to 

gather the data. The data collected analyzed using statistical 

tools like correlation, descriptive analysis. Based on the 

interpretation meaningful recommendation were made. 

 

IV. CONCLUSION 

 

This study highlights the transformative potential of 
artificial intelligence (AI) in enhancing the accessibility, 

engagement, and academic performance of students with 

special needs in STEM education. The findings underscore 

that AI-driven tools—through adaptive learning, 
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personalized content delivery, and assistive technologies—

can address long-standing challenges associated with the 

traditional, inflexible educational model that often 

marginalizes students with disabilities. By fostering 

individualized learning pathways and enabling real-time 

feedback, AI not only supports cognitive and sensory 

impairments but also promotes a more inclusive educational 

environment. 

 

However, the integration of AI into special education is 

not without its challenges. The study identifies key barriers, 
including limited teacher training, infrastructural constraints, 

and resistance to technology adoption. Furthermore, ethical 

considerations such as data privacy, algorithmic 

transparency, and the risk of reinforcing systemic biases must 

be carefully managed. Ensuring the involvement of 

educators, parents, and learners in the development and 

deployment of AI tools is critical to aligning technological 

innovation with the diverse needs and rights of students with 

disabilities. 

 

Overall, the study concludes that while AI presents 
significant opportunities to democratize STEM education, its 

success hinges on responsible implementation, continuous 

evaluation, and a human-centered approach that preserves the 

pedagogical role of teachers. With proper oversight, inclusive 

design, and ethical governance, AI has the potential to 

become a powerful catalyst for equitable and effective 

education for all learners. 

 

REFERENCES 

  

[1]. UNESCO. (2019). Open educational resources (OER). 

Retrieved April 1, 2020, from 
https://en.unesco.org/themes/building-knowledge-

societies/oer 

[2]. Habib, H., Jelani, S. A. K., & Najla, S. (2022). 

Revolutionizing inclusion: AI in adaptive learning for 

students with disabilities. Multidisciplinary Science 

Journal, 1(1). 

https://media.neliti.com/media/publications/590978-

revolutionizing-inclusion-ai-in-adaptive-7d71c59a.pdf 

[3]. Shalini Garg (2020) Impact of artificial intelligence in 

special need education to promote inclusive pedagogy. 

Retrieved from 
https://www.researchgate.net/publication/342923570_I

mpact_of_Artificial_Intelligence_in_Special_Need_Ed

ucation_to_Promote_Inclusive_Pedagogy 

[4]. Mitre, X., & Zeneli, M. (2024). Using AI to improve 

accessibility and inclusivity in higher education for 

students with disabilities. In Proceedings of the 

International Conference on Information Technology 

Based Higher Education and Training (ITHET). 

https://colab.ws/articles/10.1109%2Fithet61869.2024.

10837607 

[5]. Akavova, A., Temirkhanova, Z., & Lorsanova, Z. 

(2023). Adaptive learning and artificial intelligence in 
the educational space. E3S Web of Conferences, 451, 

06011. https://www.e3s-

conferences.org/articles/e3sconf/pdf/2023/88/e3sconf_

esmgt2023_06011.pdf 

[6]. Shivani, Gupta, M., & Gupta, S. B. (2024). A 

systematic analysis of AI-empowered educational tools 

developed in India for disabled people. Information 

Technologies and Learning Tools, 100(2), 199–216. 

https://journal.iitta.gov.ua/index.php/itlt/article/view/5

501 

[7]. Omar, Z.-F., Harun, M. H. M., Ishar, N. I. M., 

Mustapha, N. A., & Ismail, Z. (2023). Enhancing 

professional development and training through AI for 

personalized learning: A framework to engaging 

learners. International Journal on e-Learning and 
Higher Education. 

https://ir.uitm.edu.my/id/eprint/97200 

[8]. Kumar, S. (2023). Developing human skills in the era 

of artificial intelligence: Challenges and opportunities 

for education and training. Scholedge International 

Journal of Multidisciplinary & Allied Studies, 10(2), 

11–19. 

https://thescholedge.org/index.php/sijmas/article/view/

869 

[9]. Sharma, R. (2024). Teacher training and professional 

development with utilisation of AI. Paripex - Indian 
Journal of Research, 13(6). 

https://www.worldwidejournals.com/paripex/article/te

acher-training-and-professional-development-with-

utilisation-of-ai/NDI2NDY%3D/ 

http://www.ijisrt.com/
https://en.unesco.org/themes/building-knowledge-societies/oer
https://en.unesco.org/themes/building-knowledge-societies/oer
https://media.neliti.com/media/publications/590978-revolutionizing-inclusion-ai-in-adaptive-7d71c59a.pdf
https://media.neliti.com/media/publications/590978-revolutionizing-inclusion-ai-in-adaptive-7d71c59a.pdf
https://www.researchgate.net/publication/342923570_Impact_of_Artificial_Intelligence_in_Special_Need_Education_to_Promote_Inclusive_Pedagogy
https://www.researchgate.net/publication/342923570_Impact_of_Artificial_Intelligence_in_Special_Need_Education_to_Promote_Inclusive_Pedagogy
https://www.researchgate.net/publication/342923570_Impact_of_Artificial_Intelligence_in_Special_Need_Education_to_Promote_Inclusive_Pedagogy
https://colab.ws/articles/10.1109%2Fithet61869.2024.10837607
https://colab.ws/articles/10.1109%2Fithet61869.2024.10837607
https://www.e3s-conferences.org/articles/e3sconf/pdf/2023/88/e3sconf_esmgt2023_06011.pdf
https://www.e3s-conferences.org/articles/e3sconf/pdf/2023/88/e3sconf_esmgt2023_06011.pdf
https://www.e3s-conferences.org/articles/e3sconf/pdf/2023/88/e3sconf_esmgt2023_06011.pdf
https://journal.iitta.gov.ua/index.php/itlt/article/view/5501
https://journal.iitta.gov.ua/index.php/itlt/article/view/5501
https://ir.uitm.edu.my/id/eprint/97200
https://thescholedge.org/index.php/sijmas/article/view/869
https://thescholedge.org/index.php/sijmas/article/view/869
https://www.worldwidejournals.com/paripex/article/teacher-training-and-professional-development-with-utilisation-of-ai/NDI2NDY%3D/
https://www.worldwidejournals.com/paripex/article/teacher-training-and-professional-development-with-utilisation-of-ai/NDI2NDY%3D/
https://www.worldwidejournals.com/paripex/article/teacher-training-and-professional-development-with-utilisation-of-ai/NDI2NDY%3D/

	Abstract: Access to quality education is a basic human right, yet students with disabilities continue to face systemic barriers, especially in STEM fields where traditional teaching methods often fail to meet diverse learning needs. This study explore...
	Keywords: Artificial Intelligence (AI), STEM Education, Special Needs Education, Inclusive Learning, Personalized Learning, Adaptive Learning Technologies, Educational Equity, Human-AI Collaboration.
	I. INTRODUCTION
	II. LITERATURE REVIEW
	 Objectives of the study:
	REFERENCES



