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Abstract: Artificial intelligence (AI) technology is profoundly reshaping the development paradigm of 
college sports and health education. This study systematically explores the multidimensional 
opportunities brought about by AI empowerment, including the construction of a dynamic and 
comprehensive teaching evaluation system, the realization of large-scale personalized teaching, the 
expansion of virtual-real integrated teaching content, and the promotion of the transformation of 
teachers' roles into guides and designers. The study also reveals the structural challenges existing in 
the integration process: the lack of institutional standards restricts deep integration, the insufficient 
intelligent literacy of teachers leads to the risk of technology dependence, data security and ethical 
issues are prominent, and the traditional curriculum system lags behind the needs of talent cultivation 
in the intelligent era. In response to these problems, this article proposes systematic countermeasures: 
consolidate the foundation by improving institutional norms and data standards, strengthen the 
cultivation of teachers' intelligent literacy to promote human-machine collaboration, improve data 
security and ethical governance mechanisms, and ultimately promote the systematic restructuring of 
the curriculum system and teaching mode. The study shows that the intelligent transformation of 
college sports education must adhere to the principle of cultivating people, and achieve the organic 
unity of technology application, system guarantee, and humanistic care, in order to build a modern 
sports and health education system with Chinese characteristics. 
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1. Introduction 

With the in-depth development of the Fourth Industrial Revolution, represented by big data and 
artificial intelligence, all sectors of society are undergoing profound intelligent transformation. As the 
cornerstone of national development and rejuvenation, education's integration with cutting-edge 
technologies has become an irreversible trend of the times [1]. Artificial intelligence is a key force 
leading the new round of technological revolution and industrial transformation, which poses new 
strategic requirements for the connotative development and quality improvement of higher education. 
As an important part of the higher education system, college physical and health education shoulders 
the major mission of enhancing students' physical fitness, cultivating sound personality, tempering will, 
and fostering well-rounded individuals for the new era. However, traditional college physical and 
health education models have certain limitations in terms of teaching objectives, content, methods, and 
evaluation, such as a singular evaluation method, difficulty in achieving personalized guidance, and 
uneven distribution of teaching resources, which restrict the full realization of its educational 
effectiveness[2,3]. 

Against this backdrop, artificial intelligence technology, with its powerful data perception, 
processing and analysis, and pattern recognition capabilities, provides a new perspective and strong 
technical support for solving the bottleneck problems in the reform and development of college 
physical and health education. The "Overall Plan for Deepening Education Evaluation Reform in the 
New Era" clearly advocates the use of modern information technology to enhance the scientific and 
objective nature of education evaluation, laying the policy foundation for artificial intelligence to 
empower education evaluation reform. From a practical perspective, the application of smart wearable 
devices, computer vision motion capture, virtual reality (VR) and augmented reality (AR) technologies, 
and big data analysis platforms in sports teaching, training, testing, and management has begun to show 
initial results, demonstrating great potential for optimizing the teaching process, achieving precise 
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intervention, and expanding educational space-time[4,5]. 

This study aims to systematically explore the internal logic, real-world challenges, and feasible 
paths of artificial intelligence empowering college physical and health education. The study will be 
based on the fundamental task of "cultivating morality and fostering people," deeply analyzing the 
multi-dimensional opportunities brought by artificial intelligence technology to college physical and 
health education, including restructuring the teaching evaluation system, promoting personalized 
teaching, enriching teaching content and forms, and promoting teacher professional development. At 
the same time, the study will face up to the current real-world challenges in the integration process in 
terms of institutional norms, teacher literacy, data ethics, and curriculum systems. Ultimately, it is 
committed to building a systematic response strategy framework covering institutional construction, 
capacity building, ethical norms, and model innovation, to promote the paradigm shift of college 
physical and health education from "experience-driven" to "data-driven and value-led," and to 
contribute wisdom and solutions for cultivating socialist builders and successors with all-around 
development of morality, intelligence, physique, aesthetics, and labor. 

2. Multidimensional Opportunities of Artificial Intelligence Empowering College Sports and 
Health Education 

2.1 Optimizing the Teaching Evaluation System 

In terms of optimizing the teaching evaluation system, artificial intelligence has achieved a 
profound shift from static outcome evaluation to dynamic, process-oriented, and comprehensive 
evaluation. Traditional sports evaluations rely heavily on summative indicators such as end-of-term 
physical fitness tests or skill assessments, which are limited by being one-sided and instantaneous. By 
integrating computer vision, inertial sensing units, and biological radar, artificial intelligence 
technology can non-intrusively and continuously collect multi-modal data of students during exercise, 
including movement trajectories, heart rate variability, muscle activation patterns, and even spatial 
displacement efficiency [6]. For example, an action posture analysis system based on deep learning 
algorithms can accurately quantify the technical aspects of students' basketball shooting, swimming, or 
gymnastics movements and compare them with standard models to generate visualized evaluation 
reports. This evaluation mechanism, based on the entire process of behavioral data, not only focuses on 
the final result of "whether the standard is met" but also deeply reveals the intrinsic process of "how to 
achieve it," making previously difficult-to-quantify implicit indicators such as exercise cognitive load, 
level of effort, and tactical execution efficiency visible and analyzable. It powerfully promotes the 
evolution of the evaluation system from a single skill assessment to a comprehensive evaluation of core 
competencies, including motor skills, physical fitness, health behaviors, and sportsmanship, providing a 
scientific observation window and data support for implementing the fundamental task of "moral 
education." 

2.2 Promoting Personalized Teaching and Precision Training 

In promoting personalized teaching and precision training, artificial intelligence technology solves 
the problem of scaling individualized instruction under the traditional class teaching system. College 
students have significant differences in physical fitness, sports foundation, learning styles, and interest 
preferences, and unified teaching content and training load cannot meet the needs of all students. 
Artificial intelligence lays the foundation for implementing precise teaching interventions by 
constructing individual digital profiles of students. Intelligent teaching platforms can integrate students' 
historical physical test data, daily activity levels, real-time physiological feedback recorded by 
wearable devices, and movement pattern information from training videos, using machine learning 
algorithms for clustering and attribution analysis. Based on this, the system can generate highly 
personalized "exercise prescriptions" for each student, dynamically adjusting the difficulty, intensity, 
and complexity of the training content. For students with a weak sports foundation, the system may 
recommend a progressive program that focuses on consolidating basic movements and building 
physical reserves; for students with a higher level of skill who are pursuing excellent performance, 
advanced content can be provided that focuses on optimizing technical details and training competitive 
strategies [7]. The introduction of virtual reality and augmented reality technologies further creates a 
highly controllable, repeatable, and immersive training environment, allowing students to practice 
complex skills through decomposition and scenario simulation in a zero-risk environment, while the 
system can provide real-time biomechanical feedback and visual guidance, greatly improving the 
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efficiency and safety of skill acquisition.[8] 

2.3 Expanding Teaching Content and Forms 

In the dimension of expanding teaching content and forms, artificial intelligence technology breaks 
through the inherent physical space and resource constraints of physical education teaching, greatly 
enriching students' learning experiences. Traditional physical education courses are limited by venues, 
equipment, teachers, and safety factors, and the types of projects that can be carried out are relatively 
fixed. The combination of artificial intelligence and virtual simulation technology enables high-cost, 
high-risk projects that were previously difficult to carry out on campus, such as alpine skiing, sailing, 
and rock climbing, to be introduced into the classroom through digital twin technology. Students can 
obtain near-real movement sensations and cognitive experiences in a virtual environment, which not 
only broadens students' physical education cultural horizons but also stimulates their intrinsic 
motivation to participate in physical exercise. In addition, artificial intelligence-based smart sports 
platforms bring together high-quality teaching resources across regions, such as technical 
demonstration videos of top athletes, sports physiology knowledge graphs, and interactive injury 
prevention courses, creating a boundless sports and health education resource library. Students can 
conduct self-directed inquiry-based learning according to their own interests, and the platform uses 
intelligent recommendation algorithms to push relevant learning content to them, promoting the shift 
from "uniform supply" to "on-demand acquisition" learning methods, and promoting the realization of 
ubiquitous and lifelong sports and health education. 

2.4 Promoting Teacher Professional Development and Role Transformation 

In terms of promoting teacher professional development and role transformation, the empowering 
effect of artificial intelligence is also significant. Facing the wave of intelligence, the role of college 
physical education teachers is evolving from the traditional "knowledge and skill transmitter" and 
"training instruction publisher" to "learning facilitator," "curriculum designer," and "data 
decision-maker." Artificial intelligence tools take over a large number of repetitive data monitoring, 
basic action analysis, and performance recording tasks, freeing teachers from heavy administrative 
burdens, allowing them to devote more energy to creating teaching situations, stimulating student 
motivation, cultivating teamwork, and shaping the spirit of sports, all of which are more educationally 
valuable activities. Teachers can design layered teaching tasks and collaborative learning projects in a 
more targeted manner based on student group ability distribution maps and individual learning path 
reports provided by intelligent systems. At the same time, the process of contacting and applying 
artificial intelligence technology itself is an expansion and upgrading of teachers' professional skills. In 
order to effectively control these tools, teachers need to actively learn new knowledge and skills such 
as data interpretation and human-computer collaborative teaching design. This process drives them to 
achieve continuous professional development, become active participants in educational technology 
innovation rather than passive recipients, thereby reshaping and enhancing the professional authority 
and irreplaceable value of physical education teachers in the age of artificial intelligence. 

3. Real-world Challenges 

3.1 Lack of Systems and Standards Restricts Deep Integration 

The absence of established systems and standards significantly restricts the breadth and depth of the 
deep integration of artificial intelligence with physical education and health. Currently, at the national 
level, there are no unified evaluation standards, data specifications, or implementation guidelines 
specifically for the application of artificial intelligence in education, particularly in the specific field of 
physical education and health. This institutional void leads to a situation where individual universities 
"fight their own battles" when promoting intelligent reforms, with significant differences in their 
technology selection, data collection dimensions, and evaluation algorithm models. For example, 
regarding the core evaluation indicator of "degree of mastery of motor skills," different systems may 
adopt completely different data collection points and weight allocations, resulting in a lack of 
comparability and credibility in the evaluation results. The lack of data standards leads to a deeper 
"data silo" problem, where data generated by different platforms and devices cannot be effectively 
interconnected and integrated, hindering the construction and value extraction of regional and even 
national student physical health big data. The lagging policy guidance means that the application of 
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technology lacks overall planning from a top-level design perspective, easily falling into the pitfall of 
"technology for technology's sake." Some practices may deviate from the original intention of 
"education as the fundamental task," excessively pursuing data presentation while neglecting the 
complexity of the educational process and the holistic development of students, ultimately weakening 
the systematic nature and sustainability of the reform. 

3.2 Insufficient Teacher AI Literacy and the Risk of Technology Dependence 

The inadequacy of teachers' AI literacy, coupled with the potential risk of technology dependence, 
constitutes a core obstacle in the "human dimension" of reform. University physical education teachers 
generally possess solid sports professional skills, but their knowledge structure often reveals 
shortcomings when dealing with artificial intelligence technologies. Many teachers exhibit a clear 
deficit in their ability to operate smart devices, interpret multi-source data, and make teaching decisions 
based on data analysis. This contradiction is particularly acute in universities in rural or resource-poor 
areas, where teachers, lacking continuous professional development support, struggle to convert 
expensive smart devices into effective educational productivity. A more subtle challenge lies in the risk 
of "de-skilling" and the loss of humanistic care that may arise from technology application. If teachers 
become overly reliant on system-generated evaluation reports and training prescriptions, they may 
gradually lose their professional intuition, on-the-spot observation, and empathy skills developed 
through long-term teaching practice. The educational process is simplified into data input and output, 
and students' rich individual characteristics, emotional states, and contextualized performances are 
obscured by cold algorithmic indicators. This technology-dominated tendency may lead to alienation in 
teacher-student relationships, marginalizing the cultivation of crucial non-cognitive factors, personality 
development, and spiritual encouragement in physical education, thereby violating the educational goal 
of all-round development. 

3.3 Prominent Data Security and Ethical Concerns 

The prominence of data security and ethical concerns is a "Sword of Damocles" hanging over the 
advancement of AI empowerment. The application of AI in physical education and health involves the 
continuous collection and analysis of highly sensitive data, such as students' physical characteristics, 
physiological indicators, exercise behavior, and even location information. The leakage or malicious 
use of this data would not only infringe upon students' privacy but could also cause irreversible damage 
to their mental health and social evaluation. Currently, many educational institutions have unsound data 
protection systems, and there are risks of data leakage in the transmission, storage, and processing 
stages. The deep involvement of commercial technology vendors further exacerbates concerns about 
the commercial abuse of data and unclear ownership [5]. Algorithmic ethics is another challenge that 
cannot be ignored. If the training data for algorithms used for motion recognition or performance 
prediction contains group biases, it may systematically underestimate students with certain body types 
or movement patterns in the evaluation, resulting in "algorithmic discrimination" that solidifies or even 
amplifies educational inequity. For example, a model trained on data from a specific population may 
give unfair low scores to students with unique body types or who use non-standard techniques. This 
opaque bias built into the technology is more difficult to detect and correct than traditional subjective 
biases, seriously threatening the fairness of evaluation and the bottom line of educational equity. 

3.4 Teaching Philosophy and Curriculum Lag Behind Technological Development 

The lag in traditional teaching philosophies and curricula fundamentally hinders the full release of 
AI's empowering potential. Despite iterative updates to technological tools, many universities' physical 
education and health education philosophies remain stuck in an industrial-era paradigm centered on 
skill transfer and physical fitness standards. Their curriculum objectives, content structure, and teaching 
methods have failed to evolve in sync with the intelligent era's demands for talent innovation, critical 
thinking, health literacy, and lifelong exercise habits. If teaching objectives remain narrowly defined as 
"running 100 meters in a certain number of seconds" or "mastering a fixed technique in a particular 
sport," then the value of AI will be limited to the tool level for efficiency improvement, unable to 
trigger deeper educational model changes. Rigid curricula struggle to accommodate new teaching 
content and interdisciplinary learning projects supported by technologies such as VR/AR and big data 
analytics. The core value of physical education and health education in the "Five Aspects of Education" 
– namely, cultivating a sound personality, forging willpower, and shaping a healthy lifestyle – has not 
yet been systematically restructured and highlighted within an intelligent curriculum framework. When 
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the "software" of the education system fails to update, even the most advanced "hardware" inevitably 
becomes an appendage of the old system, unable to truly promote a fundamental shift in the 
educational paradigm. 

4. Response Strategies 

4.1 Building an Institutional Guarantee System 

Establishing a comprehensive institutional guarantee system is the fundamental prerequisite for 
ensuring the standardization, collaboration, and sustainability of artificial intelligence applications. 
National education authorities should take the lead in formulating the "Guidelines for Artificial 
Intelligence Empowering Physical Education and Health Education" and supporting technical standards, 
clarifying the application boundaries and core indicator system of intelligent technology in curriculum 
evaluation, training guidance, data management, and other aspects. This system needs to cover the 
minimum necessary principle of data collection, the transparency requirements of algorithm models, 
and the interpretability standards of evaluation results, providing a unified and authoritative practical 
framework for universities nationwide. At the data level, a "National Student Physical Health Data 
Standard" should be established to standardize the collection format and semantic definition of core 
data such as heart rate variability, motion capture key points, and physical fitness test parameters, 
laying the foundation for cross-platform and cross-regional data interoperability and comparative 
analysis. At the same time, promote the establishment of a "Regional Physical Health Data Hub," under 
the strict premise of anonymization and security encryption, to achieve limited sharing and aggregation 
analysis of inter-school data, providing support for macro education decision-making, regional resource 
allocation, and physical health trend research. The institutional design should also introduce a dynamic 
evaluation and update mechanism, with a joint working group composed of education departments, 
sports science experts, and data ethics committees to regularly evaluate the implementation effect and 
iterate and optimize the standards based on technological evolution and changes in educational needs. 

4.2 Strengthening Teacher Intelligent Literacy Training 

Strengthening the systematic cultivation of teachers' intelligent literacy is a key link in promoting 
human-machine collaboration and realizing the transformation of technology empowerment to 
educational value-added. Universities should incorporate the improvement of teachers' intelligent 
literacy into the core plan of teacher development, and construct a three-level progressive training 
system of "technology cognition—data application—teaching innovation." The primary stage focuses 
on the operation of intelligent equipment and the interpretation of basic data, enabling teachers to 
skillfully use mainstream platforms and understand the educational meaning of commonly used 
indicators; the intermediate stage guides teachers to carry out data-driven teaching diagnosis, and to 
identify common problems and individual special needs based on the learning reports generated by the 
system; the advanced stage encourages teachers to participate in intelligent curriculum design and 
teaching research, and explore innovative models that deeply integrate technology with physical 
education ideological and political education and healthy behavior shaping. For resource-poor areas, an 
"Intelligent Education Assistance Program" should be implemented, by means of directional resource 
tilt, the establishment of inter-school pairing mechanisms, and the development of online training 
communities to narrow the digital divide. More importantly, the value orientation of "technology 
serving people" must be implemented throughout the training. Through case analysis, reflective 
practice, and other methods, teachers' situational judgment, humanistic care ability, and educational 
leadership awareness in intelligent environments should be strengthened to prevent the risk of 
weakening the educational subjectivity caused by technology dependence. 

4.3 Improving Data Security and Ethics Governance Mechanisms 

Improving data security and ethics governance mechanisms is the fundamental requirement for 
building a trustworthy AI-enabled education application environment. At the policy level, efforts 
should be made to promote the introduction of the "Measures for Education Data Security and Privacy 
Protection," which will comprehensively regulate the collection, storage, transmission, and destruction 
of sensitive information such as biometric data and movement trajectory, clarifying the dual 
responsibilities of educational institutions and technology vendors. In terms of technical protection, 
mandatory implementation of security technologies such as data encryption transmission, 
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anonymization processing, and differential privacy should be enforced, and a role-based hierarchical 
access control should be established to ensure that data is used only within the authorized scope for 
established educational purposes. A school-level data ethics review committee composed of legal 
experts, ethics scholars, teacher representatives, and student representatives should be established to be 
responsible for conducting prior ethical risk assessments of the intelligent systems to be introduced, 
conducting regular audits of algorithms in operation, and monitoring and correcting possible biases and 
discrimination. Algorithm design must follow the principles of "explainable, questionable, and 
traceable" to ensure the transparency of evaluation logic and protect students' right to know and appeal 
channels. Data ethics training should be carried out for teachers and technology developers to enable 
them to deeply understand the potential harms of data abuse and algorithm bias, and consciously 
practice the ethical norms of "student-centered" in technology design and teaching applications. 

4.4 Promoting the Systematic Restructuring of Curriculum System and Teaching Mode 

Promoting the systematic restructuring of the curriculum system and teaching mode is the ultimate 
path to realize the intelligent transformation of the physical health education paradigm. Universities 
should take "core literacy" as the guidance, redefine the goals of physical health education in the 
intelligent era, and place data literacy, health management ability, lifelong exercise habits, and the 
cultivation of sportsmanship at the center of curriculum design. The curriculum content needs to break 
through the limitations of traditional sports programs, organically integrate "physical exercise space" 
and "virtual exercise scenarios," and offer VR/AR-based simulated exercise courses, big data 
analysis-based physical fitness optimization courses, and health promotion courses that integrate sports 
science and behavioral psychology. The teaching mode should fully shift to "differentiated teaching and 
autonomous inquiry supported by intelligent platforms," and construct a closed-loop teaching process 
of "perception-analysis-intervention-feedback." Teachers use intelligent platforms to conduct dynamic 
diagnosis of learning conditions, and organize stratified and group teaching accordingly; students, 
under the guidance of personalized exercise prescriptions, conduct autonomous practice and 
collaborative inquiry in a virtual-real integrated space, and the platform provides real-time feedback 
and process records. This model will liberate teachers from repetitive labor, enabling them to focus 
more on higher-order thinking cultivation, motivation stimulation, and value guidance, and ultimately 
form a new type of teaching community in which "intelligent tools handle standardized tasks and 
human teachers dominate complex education," truly realizing the comprehensive improvement of 
education quality and connotation under technology empowerment. 

5. Conclusion 

The empowerment of artificial intelligence in college sports and health education signifies a 
profound transformation of the sports education paradigm from "experience-driven" to "data-driven 
with a focus on value leadership." This study systematically demonstrates the multi-dimensional 
opportunities it brings in optimizing evaluation systems, achieving personalized teaching, expanding 
teaching content, and promoting teacher development. At the same time, it also reveals the practical 
challenges it faces in terms of institutional standards, teacher competence, data ethics, and curriculum 
systems. The research indicates that the integration of artificial intelligence technology is by no means 
a simple tool superposition, but a complex system engineering involving the coordinated evolution of 
technology, institutions, and core humanistic elements. To address this challenge, it is imperative to 
adhere to the fundamental principle of "people-oriented education," and only by building a 
comprehensive institutional guarantee system, systematically improving teachers' AI literacy, 
strengthening data security and ethical defenses, and systematically restructuring curricula and teaching 
models can the potential of technology be transformed into tangible educational effectiveness. 

Acknowledgements 

2023 Annual Young Innovation Major Project of China Women's University "Symbiotic Logic and 
Action Direction: Research on the Integration and Governance of School Physical Education and 
Health Education in the New Era" Project number: 2023QN-0208. 



Frontiers in Sport Research 
ISSN 2618-1576 Vol. 7, Issue 5: 56-62, DOI: 10.25236/FSR.2025.070509 

Published by Francis Academic Press, UK 
-62- 

References 

[1] Qin Zhen. Information-based Sports Education Based on Artificial Intelligence - Taking Sunshine 
Sports Education as an Example [J]. Sports World, 2025, (09): 66-68. 
[2] Zhu Taotao. Research on Strategies for Enabling the Evaluation Reform of Physical Education and 
Health Curriculum in Compulsory Education through Artificial Intelligence [J]. Sports World, 2025, 
(08): 109-111. 
[3] Pang Liangliang, Ding Zhenliang. The Logical Path and Practical Approach of Generating 
Artificial Intelligence Enabling High-Quality Development of Physical Education and Health 
Curriculum [J]. Modern Vocational Education, 2025, (24): 117-120. 
[4] Fan Xiaojia, Liu Shengjie. Research on the Application Innovation of School Sports from the 
Perspective of Artificial Intelligence [J]. Martial Arts Research, 2025, 10(03): 135-138. 
[5] Liu Zan, Feng Di. Empirical Research on Enabling College Students' Physical Health through 
Artificial Intelligence [J]. Contemporary Sports Science, 2024, 14(09): 190-193. 
[6] Wang Jiahong, Dong Hong. Research on the Path of Promoting High-Quality Development of 
Teenagers' Sports Health Enabled by Artificial Intelligence [J]. Journal of Beijing Sport University, 
2024, 47(04): 1-11. 
[7] Zhang Xiuli, Yao Siqi, Zhou Yang, et al. Explanation of the Application Scenarios and Key 
Technical Issues of Artificial Intelligence Promoting the Digital Transformation of School Sports [J]. 
Research on Sports Science, 2025, 39(02): 11-20. 
[8] Shi Minming. Analysis of the Application Value of Artificial Intelligence Technology in Enhancing 
Students' Physical Health [J]. Culture and Sports Materials & Technology, 2024, (21): 107-109. 


