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Abstract: The present study was conducted with the aim of identifying the dimensions and components of artificial
intelligence-based physical education adapted for students with special needs. For this purpose, a qualitative meta-
synthesis method was used. Research data were searched and collected using Roberts' six-stage model in the period of
interest (internal 1400-1404 and external 2020-2024). The scope of the study was all articles (97 articles) that were
presented on the research topic and related fields in specialized and scientific databases. The research sample was 27
articles, which were selected purposefully and based on thematic, content, and theoretical saturation monitoring of the
data. The research data were analyzed at this stage using thematic content analysis. In order to examine the validity and
reliability of the findings, the criteria of the researcher's self-review and the peer review method (rater agreement
coefficient) were also used. By analyzing the data, the dimensions and components of Al-based tailored physical
education were organized into five dimensions, 17 axes, and 78 categories, including specific physiological assessment
(identifying the physical characteristics of students with special needs, psychological analysis of students with special
needs, using Al data for prediction, adapting to global standards); adaptive exercise design (designing individual physical
exercises, managing diversity in programs, intelligent tracking and monitoring); smart training environment (simulating
the sports environment, using environmental sensors, intelligent adaptation of the training environment); data-driven
educational strategies (designing motivational programs based on data, creating interaction and participation in different
groups, using positive feedback), and multi-domain evaluation (performance evaluation, cognitive and motivational
evaluation, social and communication evaluation, adaptive and personalized evaluation).
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Extended Abstract

1- Introduction

In recent years, the integration of artificial intelligence
(Al) into educational settings has opened new
opportunities for addressing the diverse needs of students
with disabilities. Traditional physical education programs
are often designed for the general student population,
leaving gaps in accessibility, personalization, and
inclusivity for learners with special needs. Al
technologies, such as predictive analytics, sensor-based
monitoring, and adaptive algorithms, offer the potential to
transform physical education into a more individualized
and data-driven experience. Despite growing interest in
this interdisciplinary field, research remains scattered
across disciplines such as rehabilitation sciences, sports
education, and educational technology, highlighting the
need for a systematic synthesis of findings. The present
study was therefore conducted to identify the main
dimensions and components of Al-based physical
education tailored for students with special needs, with the
goal of providing a coherent framework to guide future
educational and technological innovations.

2- Methodology

This research employed a qualitative meta-synthesis
approach to integrate findings from existing studies on the
subject. Using Roberts’ six-stage model, relevant articles
were searched from both international and domestic
databases covering the period between 2020-2024
(international) and 1400—1404 (Iranian). Out of 97 initially
identified publications, 27 articles were selected
purposefully based on thematic alignment and theoretical
saturation. Data were then analyzed using thematic content
analysis, progressing from open coding to the construction
of overarching themes and categories. To ensure validity
and reliability, the study employed strategies such as
researcher self-review and peer evaluation, with the level
of agreement among independent raters confirming the
accuracy of the categorization process. This
methodological rigor ensured that the framework derived
from the meta-synthesis reflects both depth and
consistency.

3- Results and Discussion

The analysis identified five overarching dimensions that
structure the components of Al-based physical education

for students with special needs: (1) Specific physiological
assessment, which includes identifying physical and
psychological characteristics, predictive modeling, and
alignment with global standards; (2) Adaptive exercise
design, emphasizing individualized exercise plans,
management of diversity, and intelligent monitoring; (3)
Smart training environment, which integrates virtual
simulations, environmental sensors, and adaptive physical
settings to enhance inclusivity; (4) Data-driven
educational strategies, involving motivational programs,
interactive participation, and feedback based on real-time
data; and (5) Multi-domain evaluation, covering physical
performance, cognitive and motivational progress, social
interaction, and personalized assessments. Collectively,
these five dimensions encompass 17 axes and 78
categories, demonstrating the complexity and holistic
nature of AI applications in physical education.
Importantly, the findings highlight that AT does not merely
enhance physical performance but also supports cognitive,
social, and emotional development. Nevertheless,
challenges such as ensuring equitable access, addressing
ethical concerns in data use, and preparing teachers to
utilize Al tools effectively remain critical considerations
for implementation.

4- Conclusion

This study contributes to the growing body of knowledge
by offering a comprehensive framework for Al-based
physical education tailored to students with special needs.
The synthesis illustrates how Al can support
personalization, inclusivity, and multidimensional
development through systematic assessment, adaptive
program design, intelligent learning environments, data-
driven teaching strategies, and comprehensive
evaluations. These insights have significant implications
for educators, researchers, and policymakers: teachers can
benefit from practical guidelines for more inclusive
instruction, researchers are provided with a roadmap for
further empirical exploration, and policymakers are
encouraged to invest in infrastructures and ethical
frameworks that support responsible integration of Al In
conclusion, the study emphasizes that Al-driven physical
education holds transformative potential for special needs
education, paving the way for future innovations that
combine technology and pedagogy to foster equity and
holistic student growth.
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