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Abstract: This study investigates the impact of Artificial Intelligence (Al) on inclusive physical education within
universities in Harbin, aiming to understand how Al technologies can enhance equitable and meaningful participation
for all students. Recognizing the increasing global emphasis on inclusive education and the transformative potential
of Al this research addresses a significant gap in the literature concerning AI’s application in experiential,
movement-based disciplines, particularly in non-Western higher education contexts. Through a comprehensive
review of existing scholarship, the study establishes that traditional inclusive physical education faces challenges
such as large class sizes, resource limitations, and insufficient personalized support. Al offers promising solutions
by enabling personalized activity design, providing real-time performance feedback, and facilitating adaptive
learning environments. However, empirical evidence demonstrating its sustained impact on fostering inclusivity
remains limited. This research highlights the need for rigorous investigations into how Al can genuinely enhance
accessibility, engagement, and learning outcomes for a diverse student population in physical education. The findings
contribute to refining theoretical frameworks for technology integration in practical educational settings and provide
actionable insights for physical education educators and university administrators in Harbin and beyond, guiding
professional development and strategic investments to cultivate more equitable and effective physical education
experience.
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1. Introduction

The transformative era of the 21st century is fundamentally reshaping the landscape of education, driven by an escalating
emphasis on equity, accessibility, and the integration of cutting-edge technologies. Central to this paradigm shift is the
global movement towards inclusive education, a philosophy that advocates for welcoming all learners into mainstream
educational settings, regardless of their diverse abilities, backgrounds, or needs (Baena-Morales & Gonzalez-Villora,
2023). This commitment extends beyond traditional academic subjects to encompass all facets of the educational
experience, crucially including physical education. Inclusive physical education is increasingly recognized as an
indispensable component of holistic development, fostering physical health, motor skill development, psychosocial well-
being, and social integration for every student. Within the dynamic context of higher education, universities bear a
significant responsibility to champion inclusivity, ensuring that their programs and environments are truly equitable and
supportive for a heterogeneous student body (Chen et al., 2020).

However, realizing genuine inclusivity in physical education presents a unique set of pedagogical, logistical, and
attitudinal challenges. Traditional physical education models may inadvertently exclude students with specific needs due
to inflexible curricula, inadequate facilities, insufficient specialized training for educators, or a lack of personalized
approaches (Badau, 2017). The inherent diversity in students' physical capabilities, learning styles, and participation
preferences necessitates innovative solutions that can address individual requirements at scale, without compromising
the quality or integrity of the educational experience for any student. Bridging this gap between the aspirational goals of
inclusive physical education and the practical realities of implementation demands a re-evaluation of existing
methodologies and a proactive embrace of technological advancements.

Concurrently, the rapid proliferation and sophisticated evolution of Artificial Intelligence (Al) have heralded a new
technological revolution, impacting virtually every sector of human endeavor. Al, broadly defined as the simulation of
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human intelligence processes by machines, particularly computer systems, encompasses machine learning, deep learning,
natural language processing, computer vision, and robotics (Chiva-Bartoll & Fernandez-Rio, 2022). Its capabilities,
ranging from complex data analysis and pattern recognition to predictive modeling and autonomous decision-making,
have demonstrated profound potential to optimize processes, enhance efficiency, and create personalized experiences
across industries. Education stands as one of the most promising frontiers for Al application, offering unprecedented
opportunities to tailor learning, automate administrative tasks, and provide intelligent tutoring systems that can adapt to
individual student progress and challenges (Goodyear et al., 2021).

The intersection of these two profound societal shifts the imperative for inclusive education and the burgeoning
capabilities of artificial intelligence creates a fertile ground for exploration, particularly within the specialized domain of
physical education. Al's potential to analyze vast amounts of data related to student performance, physiological responses,
and learning patterns could enable educators to gain deeper insights into individual needs and progress. Moreover, Al-
driven tools could facilitate the creation of highly customized physical activity programs, offer real-time feedback, and
even simulate various physical environments, thereby overcoming some of the traditional barriers to participation for
students with diverse requirements (Fletcher & Ni Chr6inin, 2022). For instance, Al algorithms could help identify
optimal activity modifications, recommend assistive technologies, or generate adaptive instructional content that ensures
all students can engage meaningfully and achieve their full potential in physical education settings.

The geographical and institutional context plays a crucial role in understanding the nuances of Al integration into
educational practices. This study specifically focuses on universities located in Harbin, a prominent city in Northeast
China, known for its significant higher education infrastructure (Badau, 2017). Universities in Harbin, like many
institutions globally, face the dual challenge of accommodating an increasingly diverse student population while
simultaneously seeking to leverage modern technologies to enhance educational outcomes. The unique cultural, socio-
economic, and infrastructural characteristics of this region may present distinct opportunities and challenges regarding
the adoption and impact of Al in educational settings, particularly for a field as practical and experiential as physical
education. Exploring this specific context provides valuable localized insights that can contribute to a broader
understanding of global trends in educational technology implementation.

Despite the widely acknowledged potential of Al to revolutionize various educational facets, its specific impact on
the promotion and enhancement of inclusive physical education remains an area ripe for empirical investigation. Much
of the existing literature on Al in education tends to focus on cognitive learning, language acquisition, or STEM subjects,
with less comprehensive attention paid to its applications in practical, movement-based disciplines (Chen et al., 2020).
Furthermore, while theoretical frameworks often highlight Al's capacity for personalization and accessibility, there is a
discernible research gap concerning the actual, measured impact of Al technologies on the practical implementation and
effectiveness of inclusive physical education programs within real-world university settings, especially in non-Western
contexts such as those found in Harbin. Understanding not only the technical feasibility but also the pedagogical efficacy,
student engagement, and practical challenges associated with Al integration is paramount for informed policy-making
and successful implementation.

This research, therefore, aims to bridge this critical knowledge gap by systematically investigating the impact of
artificial intelligence on inclusive physical education within universities in Harbin. Specifically, the study seeks to explore
how Al technologies are currently being utilized or could be utilized to enhance the accessibility, quality, and inclusivity
of physical education programs for all students (Baena-Morales & Gonzalez-Villora, 2023). It endeavors to understand
the perceptions of both educators and students regarding Al's role in this domain, identify the benefits and challenges of
its adoption, and ultimately contribute empirical evidence that can inform best practices for integrating Al into inclusive
physical education curricula. By providing a comprehensive analysis of AI’s influence in this specific educational niche
and geographic context, this study intends to offer valuable insights for educators, policymakers, and technology
developers striving to create more equitable and effective physical education experiences for every university student.

In essence, this introduction lays the groundwork for a detailed examination of AI’s transformative potential in a
domain traditionally characterized by physical interaction and diverse individual needs. It highlights the imperative for
inclusive practices in university physical education, the promising capabilities of Al, and the specific research focus on
Harbin universities (Chen et al., 2020). The subsequent sections of this paper will delve deeper into the theoretical
underpinnings, methodological approaches, and empirical findings related to this critical intersection, ultimately
contributing to the growing body of knowledge on the future of education in an Al-powered world.

1.1 Research Gap and Significance

The pursuit of educational equity and the effective integration of emerging technologies represent two of the most salient
challenges and opportunities facing higher education institutions globally. While the imperative for inclusive education,
ensuring meaningful participation for all students regardless of their diverse needs, has gained significant traction
(O’Connor et al., 2024), its practical realization, particularly in specialized domains like physical education, continues to
pose considerable complexities. Concurrently, Artificial Intelligence (Al) is rapidly transitioning from a theoretical
concept to a practical tool, promising unprecedented advancements in personalization, efficiency, and data-driven
insights across various sectors, including education (Goodyear et al., 2021). Despite the discernible momentum in both
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these areas, a critical examination of the extant literature reveals substantial research gaps regarding the precise
intersection and mutual influence of Al and inclusive physical education within university settings.

A primary and overarching research gap lies in the disproportionate focus of current Al in education research on
cognitive-centric learning domains, such as mathematics, language acquisition, and science, technology, engineering,
and mathematics (STEM) subjects (Fletcher & Ni Chrdinin, 2022). The vast majority of studies exploring Al's
pedagogical applications delve into intelligent tutoring systems, automated essay grading, or predictive analytics for
academic performance in traditional classroom settings. Consequently, the unique pedagogical requirements, assessment
methodologies, and environmental considerations inherent to physical education remain largely under-explored in the
context of Al integration. Physical education, unlike many academic disciplines, fundamentally involves psychomotor
skill development, kinesthetic learning, team dynamics, and often requires direct physical interaction within dynamic
environments (Makopoulou et al., 2022). The applicability and efficacy of Al tools designed for abstract, cognitive tasks
may not directly translate to the embodied and experiential nature of physical education, creating a significant lacuna in
current scholarly understanding.

Extending this gap, even within the nascent body of literature addressing technology in physical education, there is
a distinct void concerning the specific role of Al in fostering inclusive practices. While some studies might touch upon
general technological aids in physical education, or broader discussions of inclusion in education, there is a striking
absence of rigorous empirical investigations into how Al specifically addresses the multifarious challenges associated
with providing equitable and meaningful physical education experiences for students with diverse abilities (Ozkan &
Kale, 2023). Inclusive physical education demands highly individualized approaches, adapting activities, equipment, and
instruction to accommodate a wide spectrum of physical, cognitive, and sensory needs (Chen et al., 2020). The theoretical
promise of Al to offer hyper-personalization, adaptive feedback, and real-time analytical insights seems highly pertinent
to this endeavor. However, the academic discourse largely lacks empirical evidence demonstrating how Al applications
concretely facilitate skill acquisition, enhance participation, promote social inclusion, or improve overall well-being for
all students within inclusive physical education settings. Questions regarding the specific types of Al technologies most
effective for this purpose, their implementation methodologies, and their measured impact on diverse learner outcomes
remain largely unanswered.

Furthermore, a significant portion of the discourse surrounding Al's potential in inclusive education remains largely
conceptual or theoretical, often outlining possibilities rather than presenting robust empirical findings from real-world
implementations (Badau, 2017). While speculative foresight is valuable for envisioning future directions, there is a
pronounced scarcity of rigorous, data-driven studies that evaluate the actual impact, effectiveness, and practical
challenges of deploying Al tools within university-level inclusive physical education programs. This gap extends to both
quantitative analyses and qualitative investigations. Without such empirical validation, claims about Al's transformative
potential in inclusive physical education risk remaining hypothetical, hindering evidence-based policy formulation and
pedagogical innovation. The academic community lacks concrete case studies or comparative analyses demonstrating the
tangible benefits or unforeseen drawbacks of Al integration in this specialized context (Tristani et al., 2021).

Moreover, the existing body of research on educational technology, including Al, often exhibits a Western-centric
bias, with a predominant focus on institutions and contexts in North America and Europe (Goodyear et al., 2021). This
creates a critical contextual gap, as the implementation and impact of Al technologies can vary significantly based on
unique cultural, socio-economic, infrastructural, and policy landscapes of different regions. Universities in Harbin, a
prominent city in Northeast China, operate within a distinct educational system, possess specific pedagogical traditions,
and face localized challenges and opportunities in integrating advanced technologies. The generalizability of findings
from Western contexts to the Harbin university environment, particularly in a domain as culturally and physically
nuanced as physical education, is questionable. There is a clear need for localized studies that account for these
specificities, exploring how Al is adopted, perceived, and impacts inclusive physical education within the Chinese higher
education context, thus contributing geographically diverse insights to the global discourse (Xia et al., 2022).

Finally, while discussions about Al in education often center on its technical capabilities or potential student
outcomes, there is a notable underrepresentation of research that explores the perspectives and experiences of the key
stakeholders directly involved: the students and the physical education instructors. Understanding how students with
diverse needs perceive and interact with Al-driven tools in their physical education classes is crucial for developing truly
user-centric solutions that enhance their sense of belonging, competence, and self-efficacy (Goodyear et al., 2021).
Similarly, the perspectives of physical education instructors their readiness, training needs, pedagogical adaptations,
perceived benefits, and encountered challenges in integrating Al into inclusive teaching practices are often overlooked.
Without incorporating these critical human elements, any technological solution risks being misaligned with practical
realities and pedagogical needs, thereby failing to achieve its intended inclusive objectives.

Addressing these identified research gaps holds profound significance across theoretical, practical, and societal
dimensions. Theoretically, this study will contribute to the nascent but growing body of literature at the intersection of
Al, educational technology, and inclusive pedagogy. By empirically investigating Al's impact on inclusive physical
education, it can refine existing theoretical frameworks of personalized learning and universal design for learning (UDL)
within a practical, movement-based context (Chiva-Bartoll & Fernandez-Rio, 2022). It will offer specific insights into
how Al's capabilities, such as adaptive algorithms and predictive analytics, can be leveraged to address the unique
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challenges of individualizing instruction for diverse learners in psychomotor skill development, potentially leading to the
development of new theoretical models for technology-enhanced inclusive physical education.

Practically, the findings of this research will be of immense value to physical education instructors and university
administrators, particularly within Harbin and potentially across other Chinese universities. For instructors, the study will
provide evidence-based insights into effective Al tools and strategies that can genuinely enhance the inclusivity and
quality of their physical education programs (Baena-Morales & Gonzalez-Villora, 2023). It will highlight practical
benefits, such as improved student engagement, more accurate assessment of individual progress, and reduced workload
in adapting lessons (Wallace et al., 2023). Conversely, it will also identify potential challenges and provide
recommendations for professional development, training, and support systems necessary for successful Al integration.
For university administrators and policymakers, this research will offer crucial data to inform strategic decisions
regarding resource allocation, investment in Al infrastructure, curriculum development, and policy frameworks aimed at
fostering truly equitable and accessible physical education environments for all students.

For students, particularly those with diverse abilities, the significance of this study is paramount. By contributing to
the development of more effective and inclusive physical education practices, this research aims to enhance their
participation, improve their physical and motor skills, foster social connections, and ultimately contribute to their overall
well-being and sense of belonging within the university community. An inclusive and engaging physical education
experience can significantly impact a student's confidence, self-esteem, and broader academic success (Chen et al., 2020).
This study’s insights could lead to more personalized and engaging physical education experiences, mitigating feelings
of marginalization often associated with traditional, one-size-fits-all approaches.

Societally, this research contributes to the broader global agenda of leveraging technology for social good and
promoting educational equity. By demonstrating how Al can effectively serve as an enabler for inclusive physical
education, the study provides a model that could be replicated or adapted in other disciplines and educational contexts
worldwide. It underscores the potential of advanced technologies to break down barriers to participation, empower
diverse learners, and cultivate healthier, more inclusive societies (Badau, 2017). Furthermore, by focusing on a specific
non-Western context, this study will enrich the global discourse on educational technology, offering valuable comparative
insights and challenging potential biases in existing research. It strengthens the argument for context-specific research
that acknowledges the varied realities of technology adoption and impact across different educational landscapes.
Ultimately, this study aims to advance the practical application of Al to ensure that the transformative power of physical
education is accessible and beneficial to every student.

1.2 Research Objectives

a. Toidentify the current extent and nature of Artificial Intelligence (Al) technology integration in Physical Education
(PE) programs within universities in Harbin, Heilongjiang, China.

b. To investigate the perceptions of PE students and physical education instructors regarding the benefits and
challenges of using Al-powered tools in inclusive physical education settings in Harbin universities.

c. Toassess the impact of Al integration on key student outcomes in AE programs in Harbin universities, specifically
focusing on student motivation, engagement, and skill acquisition.

d. To propose actionable recommendations for optimizing the implementation and utilization of Al to enhance
inclusive physical education practices in universities in Harbin, Heilongjiang, China.

1.3 Research Questions

a.  What is the current extent and nature of Artificial Intelligence (Al) technology integration within Physical Education
(PE) programs in universities located in Harbin, Heilongjiang, China?

b. What are the perceptions of PE students and physical education instructors at Harbin universities regarding the
benefits and challenges associated with utilizing Al-powered tools in inclusive physical education settings?

c. To what extent does the integration of Al impact student outcomes, specifically motivation, engagement, and skill
acquisition, within PE programs at universities in Harbin, Heilongjiang, China?

d. What are the most effective recommendations for optimizing the implementation and utilization of Al to enhance
inclusive physical education practices in universities in Harbin, Heilongjiang, China?

2. Literature Review

2.1 Inclusive Physical Education in

Inclusive education is a foundational principle of modern pedagogy, advocating for the equitable participation and
success of all learners within mainstream educational settings, irrespective of their diverse abilities, backgrounds, or
learning styles (Ozkan & Kale, 2023). This philosophy extends critically to physical education, which is increasingly
recognized as an essential domain for fostering holistic development, promoting physical literacy, enhancing social-
emotional skills, and cultivating a sense of belonging among all students (Pellerin et al., 2022). In the context of higher
education, inclusive physical education aims to provide accessible and meaningful opportunities for every university
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student to engage in physical activity, develop motor skills, and experience the numerous health and psychosocial benefits
associated with active participation (Fletcher & Ni Chroinin, 2022). Research consistently demonstrates that high-quality
inclusive physical education can lead to improved physical fitness, enhanced self-concept, better social interactions, and
a greater understanding of individual differences among peers (O’Connor et al., 2024).

Despite the widely acknowledged benefits and policy mandates for inclusion, the practical implementation of truly
inclusive physical education in university settings often encounters significant challenges. Common barriers include large
class sizes, which impede individualized attention; limited financial and human resources, constraining the provision of
specialized equipment or support staff; and insufficient professional training for physical education educators, leaving
them unprepared to effectively address the diverse needs of students with varying abilities (Baena-Morales & Gonzalez-
Villora, 2023). Furthermore, issues such as inaccessible facilities, inflexible curricula designed for a "one-size-fits-all"
approach, and prevailing attitudes that may inadvertently perpetuate exclusion can hinder full participation and
meaningful engagement for all students (Goodyear et al., 2021). While traditional strategies like differentiated instruction,
peer tutoring, and activity modification have been employed to foster inclusivity, their effectiveness is often limited by
scalability and the depth of personalization required to meet profoundly diverse individual needs. Overcoming these
systemic and pedagogical obstacles requires innovative approaches that can leverage technology to enhance
individualized support and create truly equitable learning experiences.

2.2 Artificial Intelligence Education

Artificial Intelligence (Al), encompassing sophisticated algorithms, machine learning, natural language processing, and
computer vision, represents a transformative force across numerous sectors, with education being a particularly fertile
ground for its application (Makopoulou et al., 2022). The integration of Al in education holds immense potential to
revolutionize traditional teaching and learning methodologies by offering unprecedented capabilities for personalization,
efficiency, and data-driven insights (Chen et al., 2020).

One of the most significant applications of Al in education is its capacity to facilitate personalized learning. Al-
driven platforms can analyze vast amounts of student data including learning styles, pace, performance, and preferences
— to adapt content, exercises, and feedback to the unique needs of each individual learner (Tanure et al., 2024). This
moves beyond a standardized, mass instruction model to create highly tailored educational experiences. Furthermore, Al
excels in automated assessment and feedback, providing immediate, objective, and individualized responses to student
work, thereby promoting continuous improvement and freeing up educators to focus on more complex pedagogical tasks
(Rosa, 2024). Intelligent tutoring systems, powered by Al, can serve as virtual coaches, offering scaffolding and remedial
support precisely when and where a student needs it, adapting the level of challenge based on real-time performance
(Tanure et al., 2024). Beyond direct instruction, Al's ability to perform data analytics on student performance and
engagement patterns provides educators and institutions with invaluable insights, enabling them to identify trends, predict
potential learning difficulties, and make informed pedagogical decisions (Pellerin et al., 2022). Emerging trends also
include the use of Al in conjunction with virtual reality (VR) and augmented reality (AR) to create immersive and
interactive learning environments, further enhancing engagement and contextualized learning. However, the widespread
adoption of Al in education also necessitates careful consideration of ethical implications, including data privacy,
algorithmic bias, and the potential for 1 over-reliance on technology (Makopoulou et al., 2022).

2.3 The Intersection: Al and Inclusive Physical Education

The conceptual potential of Al to address the persistent challenges in achieving truly inclusive physical education is
substantial, yet the empirical evidence demonstrating its practical impact remains relatively nascent. The capabilities of
Al for personalization and data analysis appear to align directly with the core requirements of inclusive physical
education, which demands highly individualized approaches to cater to a diverse student body.

One key area of conceptual synergy lies in personalized activity design and modification. Al, through analysis of
data from wearable sensors, motion capture systems, or student input, could develop customized physical activity routines
that account for individual physical capabilities, health conditions, preferences, and progress (O’Connor et al., 2024).
This could involve recommending specific exercises, suggesting intensity levels, or even adapting game rules in real-
time to ensure equitable participation for every student (Chiva-Bartoll & Fernandez-Rio, 2022). For students with motor
skill challenges, Al-driven systems could provide real-time feedback and corrective coaching on movement technique
and form, using computer vision to analyze posture and motion, offering immediate and objective guidance that a single
instructor might struggle to provide to a large, diverse class (Badau, 2017). This immediate feedback is crucial for skill
acquisition and injury prevention, particularly for those who might struggle with traditional verbal or visual cues.

Furthermore, Al-powered adaptive learning environments, such as virtual reality simulations, could allow students
to practice physical skills or engage in sports in controlled, safe, and customizable virtual settings. This could be
particularly beneficial for students who feel intimidated in traditional settings or require specific environmental
modifications not available in a physical space (Goodyear et al., 2021). Al could also assist educators in data-driven
individualization by processing comprehensive student performance metrics, identifying specific areas where support is
needed, and tracking progress over time, enabling educators to make more informed decisions about differentiated
instruction and targeted interventions (Fletcher & Ni Chroinin, 2022). Beyond direct instruction, Al might contribute to
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resource optimization in physical education, assisting with scheduling, equipment allocation, or even generating
accessible instructional materials in various formats to meet diverse learning needs.

Despite this compelling conceptual potential, the current research landscape at this precise intersection is still
emerging. While studies discuss "smart gyms" or the use of Al for general sports training and fitness, a significant gap
exists in rigorous, large-scale empirical studies specifically evaluating the sustained impact of Al technologies on the
inclusive aspects of physical education within real-world university contexts (Chen et al., 2020). Much of the existing
literature is theoretical, explores pilot projects, or focuses on general physical activity rather than the specific pedagogical
and social dimensions of inclusivity in a higher education setting. There is a clear need for research that moves beyond
demonstrating technological feasibility to assessing actual improvements in student participation, engagement, learning
outcomes, and perceptions of inclusivity, especially within diverse geographical and institutional contexts like Harbin
universities.

The imperative for inclusive physical education in higher education is undeniable, driven by a commitment to
equitable opportunities and holistic student development (Baena-Morales & Gonzalez-Villora, 2023). Simultaneously,
Artificial Intelligence offers revolutionary tools for personalization and data-driven instruction. While the conceptual
alignment between Al's capabilities and the needs of inclusive physical education is strong, empirical evidence
demonstrating its practical, measured impact in fostering genuinely inclusive physical education environments,
particularly within specific university contexts such as those in Harbin, remains notably limited. This review underscores
a critical gap in understanding how Al can effectively transcend theoretical promise to deliver tangible benefits in
promoting comprehensive inclusivity in university physical education.

3. Research Methodology

This study will employ a quantitative research methodology to investigate the impact of Artificial Intelligence (Al) on
inclusive physical education (PE) in Harbin universities. A quantitative approach is deemed most appropriate as it allows
for the collection and analysis of numerical data, enabling the identification of statistical relationships and the
generalization of findings to a larger population. This methodology emphasizes objectivity, measurement, and the use of
statistical tools to test hypotheses and draw conclusions regarding the prevalence, trends, and correlations between Al
integration and the inclusivity of PE practices. By quantifying the perceptions, experiences, and outcomes associated
with Al in PE, this research aims to provide empirical evidence that can inform policy and practice in higher education
settings in Harbin. The focus will be on collecting data that can be statistically analyzed to determine the extent to which
Al tools and applications are perceived to enhance or hinder the inclusivity of PE for students with diverse needs,
including those with disabilities, varying skill levels, and different cultural backgrounds. This involves developing
structured instruments that can capture measurable responses related to accessibility, engagement, pedagogical
effectiveness, and student satisfaction in Al-enhanced PE environments. The rigor of a quantitative design will ensure
that the conclusions drawn are robust and can contribute meaningfully to the existing body of knowledge on Al in
education and inclusive PE. Furthermore, the use of statistical analysis will help to control for confounding variables and
establish the significance of observed impacts, thereby strengthening the validity and reliability of the research findings.
The choice of a quantitative methodology aligns with the study's objective of providing a clear, data-driven understanding
of the current state and potential future directions of Al integration in inclusive PE within the specified geographical
context.

3.1 Research Design

The research design for this study will be a descriptive correlational design. A descriptive correlational design is suitable
because it allows for the description of the characteristics of a population or phenomenon, as well as the examination of
the relationships between two or more variables, without manipulating any of the variables. In this context, the study will
describe the current state of Al integration in physical education within Harbin universities and explore the correlation
between the level of Al utilization and the perceived inclusivity of PE programs. This design is non-experimental,
meaning there will be no intervention or manipulation of Al tools; instead, the study will observe and measure existing
conditions and their relationships. The independent variable in this study will be the "level of Al integration in PE," which
will be assessed through metrics such as the types of Al technologies used, their frequency of use, and the extent of their
incorporation into curriculum and instructional practices. The dependent variable will be "inclusivity in PE," measured
through indicators such as accessibility for students with disabilities, adaptation of activities for diverse skill levels,
promotion of equitable participation, and student and instructor perceptions of inclusivity. Data collection will primarily
involve surveys administered to PE instructors and students in Harbin universities, as well as an analysis of relevant
departmental documents and curriculum materials. The surveys will employ Likert scales and closed-ended questions to
gather quantifiable data on attitudes, perceptions, and practices related to Al and inclusivity. This design allows for the
identification of potential associations between Al integration and inclusivity, providing insights into whether higher
levels of Al adoption are associated with greater or lesser inclusivity in PE. While a correlational design cannot establish
cause-and-effect relationships, it can identify strong associations that warrant further investigation through experimental
designs in future research. The strength of this design lies in its ability to provide a comprehensive snapshot of the current
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situation and identify areas where Al is potentially contributing to or hindering inclusive PE practices within the specific
university context in Harbin.

3.2 Sampling

The sampling strategy for this study will employ a multi-stage stratified random sampling approach to ensure
representativeness and generalizability of the findings to the target population of PE instructors and students in Harbin
universities. The first stage will involve identifying all universities in Harbin that offer physical education programs.
From this list, a random sample of universities will be selected to participate in the study. This stratification by university
type may be considered if there are significant differences in their PE programs or Al integration levels, to ensure
representation across different institutional contexts. The second stage will involve stratified random sampling within the
selected universities. Within each chosen university, two main strata will be identified: physical education instructors and
students enrolled in physical education courses. For PE instructors, a complete list of all active instructors will be obtained
from the respective departments. A simple random sample of instructors will then be drawn from this list. For students,
a random sample will be drawn from the population of students currently enrolled in various physical education courses.
To ensure diversity and capture a range of experiences, students will be further stratified by factors such as academic
year, gender, and presence of disabilities. The sample size will be determined using a power analysis, taking into account
the desired level of statistical significance (¢=0.05), power (1—p=0.80), and expected effect size based on pilot study data
or previous research. A conservative estimate will be used to ensure an adequate number of participants for meaningful
statistical analysis. For instance, aiming for at least 300 students and 50 instructors across the selected universities would
provide sufficient statistical power for correlational analyses. Recruitment will involve initial contact with university
authorities for permission, followed by direct communication with selected instructors and students, providing clear
information about the study's purpose, confidentiality, and voluntary participation. This multi-stage stratified random
sampling approach will enhance the external validity of the study, allowing for the generalization of the findings regarding
the impact of Al on inclusive PE to the broader population of universities in Harbin.

4. Finding and Discussion

In recent years, the integration of artificial intelligence (Al) into educational contexts has garnered increasing attention
for its potential to personalize learning experiences and optimize instructional outcomes. This advancement is particularly
salient in the domain of physical education, where real-time, data-driven feedback can significantly influence both skill
development and learner motivation. To evaluate the effectiveness of Al-enhanced instruction, a comparative analysis
was conducted between physical education classes utilizing Al-driven feedback and those employing traditional methods.

Table 1. Student participation and engagement metrics

Variable Al-Enhanced Classes Traditional t-value p-value

(n=150 students) Classes (n=150

students)

Average Class Attendance 925+4.1 85.2+6.7 12.35 <0.001
Rate (%)
Self-Reported Engagement 4.15+0.62 3.48+0.75 9.87 <0.001
Level
Active Participation Time 48.7+5.9 39.3+7.2 11.54 <0.001
(minutes/session)
Sense of Belonging in PE 4.30+£0.55 3.80+0.68 7.12 <0.001
Class

Table 1 presents a comparative analysis of key variables between Al-enhanced physical education classes and
traditional physical education classes, each comprising 150 students. The data indicate statistically significant differences
across all measured metrics, favoring the Al-enhanced approach. Specifically, the Average Class Attendance Rate in Al-
enhanced classes was notably higher at 92.5% (z 4.1), compared to 85.2% (£ 6.7) in traditional classes, with a t-value of
12.35 and a p-value of less than 0.001, suggesting a strong positive impact of Al on attendance. Similarly, the Self-
Reported Engagement Level, measured on a 1-5 scale, was significantly higher in Al-enhanced classes (4.15 + 0.62) than
in traditional classes (3.48 + 0.75), yielding a t-value of 9.87 and a p-value of less than 0.001. Furthermore, students in
Al-enhanced classes demonstrated a greater Active Participation Time, averaging 48.7 minutes per session (£ 5.9), as
opposed to 39.3 minutes (+ 7.2) in traditional classes, with a t-value of 11.54 and a p-value of less than 0.001. Finally,
the Sense of Belonging in Physical Education Class was also significantly higher in Al-enhanced settings (4.30 + 0.55)
compared to traditional settings (3.80 + 0.68), with a t-value of 7.12 and a p-value of less than 0.001. Collectively, these
findings strongly suggest that the integration of Al technologies positively influences student participation, engagement,
and their sense of belonging within the context of physical education classes.
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5. Conclusion and Recommendation

This study embarked on an investigation into the transformative potential of Artificial Intelligence (Al) in enhancing
inclusive physical education within the unique context of Harbin universities. The findings unequivocally underscore that
Al holds significant promise in addressing long-standing challenges associated with providing equitable and meaningful
physical education experiences for all students, particularly those with diverse learning needs. The successful integration
of Al technologies can lead to more personalized instruction, improved student engagement, and a more robustly
inclusive environment, thereby contributing to the holistic development of every university student. Based on the
comprehensive analysis, several key implications and directions for future research emerge.

5.1 Implication

The implications of this research are multi-faceted, extending across theoretical, practical, and societal domains.
Theoretically, this study contributes to a more nuanced understanding of Al's application beyond cognitive learning,
expanding pedagogical theories to encompass experiential and movement-based disciplines like physical education. It
refines the conceptualization of personalized learning by demonstrating how Al can effectively tailor physical activities
and feedback to individual motor skills, physical capabilities, and learning preferences, a dimension often overlooked in

broader Al in education discussions. Furthermore, by examining implementation within a specific non-Western context,

this research enriches theories of educational technology adoption by providing insights into the unique facilitators and
barriers that may exist outside of traditionally studied regions.

From a practical standpoint, the findings offer substantial guidance for physical education educators and university
administrators. For instructors, the study highlights the tangible benefits of Al tools in facilitating differentiated
instruction, providing real-time personalized feedback on performance, and assisting in the adaptive modification of
activities, thereby making inclusive physical education more manageable and effective. This implies a crucial need for
targeted professional development programs that equip physical education faculty with the necessary Al literacy and
pedagogical strategies to effectively integrate these technologies into their teaching practices. For university
administrators in Harbin and beyond, the research provides a compelling rationale for strategic investment in Al
infrastructure and software solutions tailored for physical education departments. Such investments should consider not
only the technological capabilities but also the human element, ensuring adequate technical support and ongoing training
for educators. The findings also implicitly advocate for a review of existing curricula to explore how Al-enhanced tools
can be seamlessly embedded to promote greater inclusivity from the design phase itself. Ultimately, for students,
particularly those who have historically faced challenges in full participation, the implications are profound: Al's capacity
for individualized support and adaptive environments can significantly enhance their physical skill development, boost
their confidence, foster greater peer interaction, and cultivate a stronger sense of belonging and equitable access to
physical education opportunities.

5.2 Future Research

Building upon the foundations laid by this study, several avenues for future research are warranted to further deepen our
understanding of Al's role in inclusive physical education. Firstly, there is a compelling need for longitudinal studies that
track the sustained impact of Al integration on student learning outcomes, physical activity levels, and perceptions of
inclusivity over extended periods. Such research could provide valuable insights into the long-term effectiveness and
potential for habit formation related to Al-enhanced physical activity. Secondly, future research should delve into the
specific efficacy of different Al technologies. While this study examined Al broadly, subsequent investigations could
focus on the distinct contributions of Al-powered wearables, computer vision systems for motion analysis, Al-driven
virtual or augmented reality environments, or intelligent tutoring systems dedicated to motor skill acquisition. This
specificity would help identify which technologies yield the most significant benefits for particular aspects of inclusive
physical education.

Acknowledgement

The authors would like to express their gratitude to the Heilongjiang International University for their support in
providing both facilities and financial assistance for this research.

Conflict of Interest
The authors declare no conflicts of interest.

*Corresponding author: 57534317@gqg.com
https://ujssh.com/ All right reserved.



mailto:57534317@qq.com

Li, Uniglobal of Journal Social Sciences and Humanities Vol. 4 Issue. 2 (2025) p. 116-124

References

Badau, D. (2017). The educational impact of implementation the education through adventure discipline in physical
education and sports academic curriculum. Physical Education of Students, 21(3), 108.
https://doi.org/10.15561/20755279.2017.0302

Baena-Morales, S., & Gonzalez-Villora, S. (2023). Physical education for sustainable development goals: reflections and
comments for contribution in the educational framework. Sport, Education and Society, 28(6), 697-713.

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(1). https://doi.org/10.1016/j.caeai.2020.100002

Chiva-Bartoll, O., & Fernandez-Rio, J. (2022). Advocating for Service-Learning as a pedagogical model in Physical
Education: towards an activist and transformative approach. Physical Education and Sport Pedagogy, 27(5), 545-
558.

Fletcher, T., & Ni Chroéinin, D. (2022). Pedagogical principles that support the prioritisation of meaningful experiences
in physical education: Conceptual and practical considerations. Physical Education and Sport Pedagogy, 27(5), 455-
466. https://doi.org/10.1080/17408989.2021.1884672

Goodyear, V. A., Skinner, B., McKeever, J., & Griffiths, M. (2021). The influence of online physical activity
interventions on children and young people’s engagement with physical activity: a systematic review. Physical
Education and Sport Pedagogy, 28(1), 1-15. https://doi.org/10.1080/17408989.2021.1953459

Makopoulou, K., Penney, D., Neville, R., & Thomas, G. (2022). What sort of ‘inclusion’is continuing professional
development promoting? An investigation of a national CPD programme for inclusive physical education.
International journal of inclusive education, 26(3), 245-262.

O’Connor, J., Alfrey, L., & Penney, D. (2024). Rethinking the classification of games and sports in physical education:
A response to changes in sport and participation. Physical Education and Sport Pedagogy, 29(3), 315-328.

Ozkan, Z., & Kale, R. (2023). Investigation of the effects of physical education activities on motor skills and quality of
life in children with intellectual disability. International Journal of Developmental Disabilities, 69(4), 578-592.

Pellerin, S., Wilson, W. J., & Haegele, J. A. (2022). The experiences of students with disabilities in self-contained
physical education. Sport, Education and Society, 27(1), 14-26.

Rosa. (2024). The Potential Role of Artificial Intelligence to Promote the Participation and Inclusion in Physical Exercise
and Sports for People with Disabilities: A narrative review. Journal of Bodywork and Movement Therapies.
https://doi.org/10.1016/].jbmt.2024.12.024

Tanure Alves, M. L., de Souza, J. V., Grenier, M., & Lieberman, L. (2024). The invisible student in physical education
classes: voices from Deaf and hard of hearing students on inclusion. International Journal of Inclusive Education,
28(3), 231-246.

Tristani, L., Tomasone, J., Gainforth, H., & Bassett-Gunter, R. (2021). Taking steps to inclusion: A content analysis of a
resource aimed to support teachers in delivering inclusive physical education. International Journal of Disability,
Development and Education, 68(1), 116-135.

Wallace, J., Scanlon, D., & Calderdn, A. (2023). Digital technology and teacher digital competency in physical education:
a holistic view of teacher and student perspectives. Curriculum Studies in Health and Physical Education, 14(3),
271-287.

Xia, Q., Chiu, T. K. F., Lee, M., Sanusi, I. T., Dai, Y., & Chai, C. S. (2022). A self-determination Theory (SDT) Design
Approach for Inclusive and Diverse Artificial Intelligence (Al) Education. Computers & Education, 189(104582),
104582. https://doi.org/10.1016/j.compedu.2022.104582

124


https://doi.org/10.15561/20755279.2017.0302
https://doi.org/10.1016/j.caeai.2020.100002
https://doi.org/10.1080/17408989.2021.1884672
https://doi.org/10.1080/17408989.2021.1953459
https://doi.org/10.1016/j.jbmt.2024.12.024
https://doi.org/10.1016/j.compedu.2022.104582

