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Abstract: Artificial Intelligence (Al) is reshaping numerous industries, and its application in special education is
particularly transformative. This research investigates the impact of Al in special education, focusing on the
advancements of Intelligent Tutoring Systems (ITS) and predictive analytics. ITS offers individualized learning
experiences by adjusting to the unique abilities and learning needs of each student, while predictive analytics helps
educators identify potential learning barriers and proactively intervene. This study also emphasizes the challenges of
accessibility—particularly for students with special needs—highlighting factors such as cost, infrastructure, and teacher
training. By exploring these factors, the research aims to uncover the obstacles in Al implementation and suggest
strategies to overcome them. Ultimately, this study provides a deeper understanding of how Al can enhance the
educational experiences of students with special needs, promoting inclusive and effective teaching practices.
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I INTRODUCTION

Artificial Intelligence (Al) is making profound changes
across diverse sectors, and education, particularly special
education, is no exception. The integration of Al into special
education is facilitating a more inclusive and personalized
approach to teaching. Al-powered tools, such as Intelligent
Tutoring Systems (ITS) and predictive analytics, enable
educators to tailor their teaching strategies based on real-
time student data, helping to address individual learning
needs. These tools can enhance engagement, optimize
learning outcomes, and predict educational challenges,
thereby empowering both students and educators.

However, despite the potential of Al, there are
significant challenges surrounding the accessibility of these
tools for students with special needs. Factors such as the
affordability of Al technologies, the infrastructure required
to support their use, and the training of educators are critical
to determining the success of Al in these settings. This study
examines these issues to better understand the implications
of Al in special education and its potential to revolutionize
how educators support students with disabilities.
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» Objectives

e To investigate the current applications of Al in special
education.

e To assess the impact of Al tools on the learning
outcomes of students with special needs.

e To explore the experiences and satisfaction levels of
educators, students, and parents with Al tools in special
education.

e To identify and analyze the ethical considerations and
practical challenges in implementing Al for special
education.

e To evaluate the accessibility of Al tools and suggest
strategies to improve inclusivity.

1. REVIEW OF LITERATURE

> Al in Education: A New Paradigm

The implementation of Al in education has been
widely researched, with a particular focus on its capacity to
create adaptive and personalized learning environments.
According to Luckin et al. (2016), Al can enhance
personalized learning experiences by tailoring content
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delivery to the needs of each learner, especially in diverse
classroom settings.

» Intelligent Tutoring Systems (ITS) in Special Education

ITS has been found to be a key tool in providing
individualized support for students with special needs.
VanLehn (2011) outlines that ITS can continuously monitor
a student's performance and modify the learning path in real
time, which is especially beneficial for students with
learning disabilities. These systems allow for a personalized
pace, providing the opportunity to improve engagement and
learning retention.

» Predictive Analytics in Education

The role of predictive analytics in education has been
extensively studied. Chen et al. (2018) suggest that
predictive analytics helps in identifying students at risk of
falling behind, enabling educators to intervene before
academic challenges become too significant. This proactive
approach is highly valuable in special education, where
early intervention can significantly alter the trajectory of a
student's learning.

» Barriers to Al in Special Education

Despite the promise of Al, several barriers to its
implementation persist. Alper & Raharinirina (2018)
highlight challenges such as the high cost of Al tools, the
lack of infrastructure, and the inadequate training of
educators. These factors hinder the widespread adoption and
effective utilization of Al in special education, particularly
in low-resource settings.

1. THEORETICAL FRAMEWORK

This study employs the Technology Acceptance Model
(TAM), which focuses on the perceived ease of use and
perceived usefulness of technology and how these
perceptions influence its acceptance by users. The following
elements are central to this research:

e Perceived Ease of Use: Investigating how user-friendly
and accessible Al tools are for educators and students,
especially those with special needs.

e Perceived Usefulness: Analyzing the perceived impact
of Al on the learning experiences and outcomes of
students with disabilities.

e External Factors: Considering the influence of training,
resources, and institutional support on the integration of
Al technologies in special education environments.

e User Satisfaction: Measuring the overall satisfaction of
educators, students, and parents regarding their
experiences with Al-driven educational tools.

v. RESEARCH METHODOLOGY
» Research Design:
A mixed-methods approach is adopted to provide a

comprehensive understanding of AI’s role in special
education. Both qualitative and quantitative methods will be
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used to collect and analyze data on the usage, effectiveness,
and accessibility of Al tools.

e Quantitative Component: Surveys will be used to
gather numerical data on the frequency of Al tool usage,
their perceived effectiveness, and user satisfaction.

e Qualitative Component: In-depth interviews and focus
group discussions will provide qualitative insights into
the experiences and challenges faced by teachers,
students, and parents.

> Population and Sample

e Sample Size: 150 participants, including educators,
students, and parents.

e Sampling Method: Stratified random sampling,
ensuring a representative sample across demographics
such as disability type, age, and geographic location.The
target population for this study includes:

» Data Collection Methods

Quantitative Data: A Structured Survey will Assess:

Usage frequency of Al tools

Perceived effectiveness of Al in supporting learning
Accessibility and usability of Al tools

Satisfaction levels with Al technologies

ANANENEN

Qualitative Data: Semi-structured Interviews and Focus
Group Discussions will Explore:

Personal experiences with Al tools

Perceived challenges and benefits

Suggestions  for  improvements and  increased
accessibility

ASRNEN

» Data Analysis Techniques

Statistical analysis was performed using software such
as SPSS or Excel. Descriptive statistics (mean, median,
mode) is used to summarize survey responses. Inferential
statistics, such as t-tests is conducted to identify any
significant differences in perceptions of Al tools based on
demographics or other factors.

> Ethical Considerations
The study will adhere to ethical guidelines, ensuring:

e Informed Consent: Participants will be fully informed
about the study’s aims, procedures, and potential risks,
and their consent will be obtained prior to participation.

e Confidentiality: All data will be anonymized, and
participants' privacy will be maintained throughout the
study.

> Data Analysis and Interpretation
e Demographics of Participants: This bar chart illustrates

the distribution of participants among educators,
students, and parents.
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Fig 1 Demographics of Participants

e Interpretation: The demographics chart shows a
balanced representation among educators, students, and
parents, which is crucial for obtaining diverse
perspectives on the effectiveness of Al in special
education.

e Frequency of Al Tool Usage: This chart shows how
frequently participants use Al tools, with a majority
using them either daily or weekly.
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Fig 2 Frequency of Al Tool Usage

o Interpretation: The bar chart illustrates that 85% of
participants use Al tools either daily or weekly,
indicating a significant reliance on these technologies in
special education settings.
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e Mean Perceived Effectiveness of Al Tools: This single
bar represents the mean score (4.3) for the perceived
effectiveness of Al tools on a scale from 1 to 5.
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Fig 3 Mean Perceived Effectiveness of Al Tools
e Interpretation: The histogram depicts a high mean o Overall Satisfaction with Al Tools: The pie chart

score of 4.3 for perceived effectiveness, indicating that displays the percentage distribution of satisfaction levels
stakeholders believe Al tools significantly enhance among participants, highlighting that most are very
educational outcomes for students with special needs. satisfied or satisfied.

Overall Satisfaction with Al Tools
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Very Satisfied

Fig 4 Overall Satisfaction with Al Tools

e Interpretation: The pie chart indicates that 85% of o Accessibility of Al Tools: This bar chart indicates the
participants are either satisfied or very satisfied with Al number of participants who find Al tools easily
tools, reflecting a positive sentiment towards these accessible, somewhat accessible, or not accessible.

technologies.

1JISRT25FEB091 WWW.ijisrt.com 353


https://doi.org/10.5281/zenodo.14910106
http://www.ijisrt.com/

Volume 10, Issue 2, February — 2025
ISSN No:-2456-2165

International Journal of Innovative Science and Research Technology

https://doi.org/10.5281/zenodo.14910106

Accessibility of Al Tools
100

80
[Fy]
= 68
o
=2
E 60 |
= 53
oo
ks
o 40F
L
g 29
=

20}

0 Easily Accessible Somewhat Accessible Not Accessible

Fig 5 Accessibility of Al Tools

e Interpretation: The stacked bar chart shows that while
45% find Al tools easily accessible, 20% do not. This
highlights the need for improvements in access to Al
technologies for all students.

» T-Test
» Hypothesis

¢ Null Hypothesis (HO): There is no significant difference
in the perceived effectiveness of Al tools between
educators and parents.

e Alternative Hypothesis (H1): There is a significant
difference in the perceived effectiveness of Al tools
between educators and parents.

» T-Test Inference

The t-test conducted to analyze the perceived
effectiveness of Al tools between educators and parents
revealed a statistically significant difference between the
two groups. The calculated t-statistic was 2.45, which
exceeded the critical value of £2.101 at an alpha level of
0.05 with 18 degrees of freedom. The mean perceived
effectiveness score for educators was 4.32 (SD = 0.19),
while for parents, it was 4.15 (SD = 0.11). This indicates
that educators generally perceive Al tools to be more
effective compared to parents. The p-value associated with
the t-statistic was less than 0.05, leading us to reject the null
hypothesis. These findings suggest that the perception of Al
tools’ effectiveness varies between these two groups,
highlighting the need for further investigation into the
underlying factors contributing to this difference. Overall,
the results underscore the potential for tailored
communication and training regarding Al tools for parents,
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ensuring a more comprehensive understanding of their
capabilities and benefits in special education settings.

V. FINDINGS

e Impact of Al Tools: The study found that Al tools, such
as intelligent tutoring systems and predictive analytics,
significantly enhance the learning experiences of
students with special needs. Educators reported a higher
mean effectiveness score (4.32) compared to parents
(4.15), indicating a positive perception of Al's role in
personalized learning.

e Accessibility Challenges: While Al tools show promise,
accessibility remains a critical challenge. Factors such as
cost, infrastructure, and inadequate training for teachers
hinder the effective implementation of these
technologies in special education settings.

e Stakeholder Insights: Feedback from educators,
parents, and students highlighted a general satisfaction
with the Al tools but also pointed to a gap in
understanding their  functionalities and benefits,
especially among parents.

e Ethical Considerations: The research uncovered
concerns regarding data privacy and the ethical
implications of using Al in special education,
emphasizing the need for clear guidelines and
frameworks to protect sensitive information.

VI. SUGGESTIONS
e Enhance Training Programs: Institutions should invest

in comprehensive training programs for educators and
parents to increase familiarity with Al tools. This can
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help in maximizing their potential benefits and
addressing any misconceptions.

e Increase Accessibility: Stakeholders should work
towards improving the accessibility of Al technologies
in schools, ensuring that cost-effective solutions and
necessary infrastructure are available to all educational
institutions, particularly those serving students with
special needs.

e Conduct Further Research: Additional studies should
be undertaken to explore the long-term effects of Al
tools on learning outcomes for students with special
needs and to evaluate the effectiveness of different Al
applications across various educational contexts.

e Establish Ethical Guidelines: It is crucial to develop
clear ethical guidelines and policies regarding the use of
Al in education to safeguard students' privacy and data
security, ensuring transparency in how Al tools are
deployed.

VII. CONCLUSION

The integration of Artificial Intelligence (Al) in special
education offers considerable potential to enhance learning
experiences for students with special needs. This study
emphasizes the generally positive perceptions among
educators regarding the effectiveness of Al tools, while also
noting a disparity in the perceptions of parents, who may not
always share the same level of optimism. Despite the
promising advantages of Al, significant challenges persist,
particularly in the areas of accessibility, adequate teacher
training, and ethical considerations. To fully harness Al's
capabilities in special education, these challenges must be
addressed strategically.

Key actions include the development and
implementation of specialized teacher training programs to
ensure educators are equipped to effectively use Al tools.
Additionally, increasing access to Al technologies—
particularly in underserved or low-resource settings—is
crucial to ensure equitable access for all students. This may
involve investment in infrastructure and technology, as well
as the creation of accessible, user-friendly platforms tailored
to the needs of students with special requirements.

Moreover, further research is necessary to explore the
long-term effects of AI on students’ cognitive, emotional,
and social development, ensuring that the benefits are
maximized and potential negative outcomes are mitigated.
Ethical guidelines must also be established to govern Al
usage, particularly regarding data privacy, bias, and the
transparency of Al algorithms, to ensure that Al tools are
used responsibly and equitably.

By addressing these critical aspects—training,
accessibility, research, and ethics—stakeholders can create a
more inclusive and supportive educational environment.
Ultimately, such efforts will not only enhance learning
outcomes but also foster a more equitable and sustainable
learning ecosystem for students with special needs, making
the promise of Al in education a reality for all.
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