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Abstract 

With the continuous development of artificial intelligence (AI) technology and the acceleration of educational informatization, 

applying AI intelligent agents to teaching sports anatomy courses has become an emerging trend. This study aims to explore 

the application paths of AI intelligent agents in the construction and innovation of wise sports anatomy courses. The research 

analyzes the shortcomings of traditional sports anatomy teaching methods, such as abstract learning content, lack of practical 

elements, and difficulty in personalization. It then discusses various application scenarios of AI intelligent agents in education, 

including intelligent teaching assistants, adaptive learning systems, and virtual simulations. The study proposes several 

innovative applications of AI intelligent agents in sports anatomy course teaching: intelligent virtual teaching assistants to 

support teachers, intelligent recommendation systems to provide personalized learning resources, and intelligent simulation 

environments to enhance the learning experience. Additionally, AI intelligent agents will drive the course towards innovative 

modern teaching models such as personalized learning paths, mobile hybrid learning, collaborative inquiry-based learning, and 

situational case-based learning. The study also presents strategies and suggestions for applying AI intelligent agents, aiming to 

provide theoretical support and practical paths for AI-enabled construction and innovation of intelligent sports anatomy 

courses. 
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Introduction 

With the rapid development of artificial intelligence (AI) 

technology and its widespread application in the education 

sector, integrating AI intelligent agents into teaching sports 

anatomy courses has become a significant trend in 

educational innovation. Traditional sports anatomy courses 

face challenges such as abstract content, lack of practical 

elements, and insufficient personalization. This paper 

explores the innovative applications of AI intelligent agents 

in constructing brilliant sports anatomy courses, including 

intelligent virtual teaching assistants, personalized learning 

recommendation systems, and intelligent practice simulation 

environments. These innovative methods aim to enhance 

teaching effectiveness and promote the transition of courses 

to modern teaching models. The paper also proposes 

strategies and suggestions for applying AI intelligent agents, 

providing theoretical and practical support for future 

education. 

 

Current Application Status of AI Intelligent Agents in 

Sports Anatomy Courses  

The learning content of sports anatomy is relatively abstract 

and specialized, requiring students to have a solid 

foundation in anatomy and biomechanics. Classroom 

teaching overly emphasizes the systematic explanation of 

theoretical knowledge, lacking vivid examples and 

visualization methods, making students feel "difficult to 

understand" and "boring." Additionally, this course needs 

more practical elements, making it easier for students to link 

theoretical knowledge with actual sports skills, thereby 

hindering deep understanding and flexible application of 

knowledge. The traditional teaching model primarily uses a 

homogeneous "one-size-fits-all" approach, making it 

challenging to provide personalized education that meets the 

diverse learning needs of different students. The disparity in 

learning outcomes is significant, and teaching cannot 

achieve a "student-centered" approach. Moreover, teaching 

evaluation overly focuses on the final exam results, lacking 

formative assessment, which could be more conducive to 

timely problem identification and teaching improvement. 

 

Empowering Sports Anatomy Smart Course 

Construction with AI Intelligent Agents  

Intelligent Virtual Teaching Assistant 

The intelligent virtual teaching assistant is a virtual 

intelligent agent constructed using AI technologies such as 

natural language processing and knowledge graphs, capable 

of interacting with teachers and students through human-to-

human conversation, answering various questions, and 

providing professional guidance, making it an essential 

means of empowering the wise sports anatomy course. 

The intelligent assistant can support teachers in course 

resource mining and lesson plan design during the course 

preparation phase. For instance, it can identify key 

knowledge points through semantic analysis and 

automatically retrieve related teaching cases, videos, and 

other rich teaching materials. During classroom teaching, 

the intelligent assistant can act as a virtual assistant lecturer, 

vividly demonstrating the changes in human bones and 

muscles during different sports through 3D visual 

animations and voice explanations. 

Meanwhile, the intelligent assistant can adjust the teaching 

pace and content difficulty in real-time based on student's 

performance and provide immediate answers to students' 

questions, offering personalized tutoring. In the review 

phase after class, students can engage in multiple rounds of 

interactive dialogue with the intelligent assistant, 

consolidating and deepening their knowledge through 

questions and answers. 
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For teachers, the intelligent assistant can also serve as an 

intelligent auxiliary grading system, automatically grading 

students' assignments and providing learning suggestions, 

reducing teachers' grading burden and helping identify weak 

areas in learning. Additionally, through learning data 

analysis, the intelligent assistant can provide teachers with 

diagnostic and improvement suggestions for teaching 

quality. 

 

Intelligent Learning Resource Recommendation System 

Another critical component of wise sports anatomy courses 

is constructing an intelligent learning resource 

recommendation system through AI technology. This 

system aims to recommend personalized and adaptive high-

quality learning resources and paths for students, improving 

resource utilization efficiency and enhancing autonomous 

learning capabilities. 

In traditional courses, teachers primarily select and organize 

learning resources, which makes it challenging to meet the 

personalized needs of different learners. The intelligent 

recommendation system, however, can leverage extensive 

data analysis and machine learning algorithms to 

automatically identify and organize learning resources based 

on students' knowledge bases, learning styles, and 

preferences, providing customized learning content that 

seamlessly connects "teaching" and "learning." 

For example, regarding the numerous professional terms 

and conceptual knowledge points in sports anatomy, the 

system can use knowledge graph technology to 

automatically generate interactive concept maps showing 

the penetration and association between knowledge points 

through relational links, helping students understand and 

remember them. 

For students lacking foundational knowledge, the system 

can recommend micro-lecture videos or animated analyses 

of fundamental concepts to build their knowledge base 

gradually. For senior students with solid professional 

foundations, it can directly recommend specialized 

extension readings or cutting-edge research papers to meet 

different levels of needs. 

In addition to traditional resources like text, images, and 

videos, the recommendation system can integrate new 

resources like VR/AR to create blended situational practice 

environments. For instance, if the system recommends a 

specific practical training project, students can observe and 

manipulate the subtle changes in joints and muscles during 

specific movements through VR headsets, experiencing 

practice and experimentation immersively. 

 

Intelligent Practice Environment Simulation 

Traditional practical teaching often relies on simple tools 

like physical models and diagrams, which have many 

limitations, such as low precision and the inability to display 

internal structural changes dynamically. Using technologies 

like VR/AR, it is possible to model and visualize the human 

skeleton, muscles, and their cooperative movement 

processes with high precision. 

For example, a high-precision virtual 3D skeletal muscle 

system model can be constructed using computer graphics 

and sports biomechanics principles. With interactive control 

functions, students can freely manipulate joint movement 

ranges, observe real-time changes in skeletal posture and 

muscle length and tension, and use numerical analysis to 

assist in understanding biomechanics. 

Compared to flat images and textual explanations, 3D 

dynamic simulation scenes give students a more immersive 

and vivid learning experience, deepening their 

understanding and impression of professional knowledge. 

Additionally, through interactive technologies like hand 

tracking and voice recognition, students can control virtual 

scenes, conducting targeted simulations of surgeries or 

injury scenarios. 

Beyond virtual environments, some universities are also 

experimenting with augmented reality environments based 

on physical entities. Using AR technology to overlay virtual 

information on physical models pixel-perfectly achieves 

virtual-real interaction. In a natural environment, students 

can observe and identify different human organs and 

structures while accessing enhanced virtual information, 

such as physiological data and kinematic parameters of 

muscles and bones, greatly enhancing the interactivity and 

experience of practical teaching. 

 

AI Intelligent Agents Driving Innovation in Sports 

Anatomy Courses 

Personalized Learning Paths 

The system first identifies knowledge modules that students 

need a better grasp of based on their knowledge level and 

exercise performance, treating these as critical areas to 

strengthen. Then, considering the students' learning styles 

and preferences, such as a preference for video explanations 

or text reading and a liking for case-driven or systematic 

sorting, it recommends suitable types and organization 

methods of learning resources. 

Simultaneously, the intelligent system automatically 

allocates training resources of varying difficulty levels for 

knowledge consolidation and tracks the learning process to 

identify weak points promptly. For knowledge points that 

are difficult to understand, the system can intelligently 

organize rich resource formats like micro-lecture videos and 

3D animations to gradually sort and explain, helping 

students build a knowledge framework. 

By analyzing data and using AI algorithms, the system can 

dynamically adjust students' personalized learning paths, 

avoiding the drawbacks of a single design by teachers that 

fail to meet diverse needs and reducing the burden on 

students to explore suitable learning paths independently. 

This allows students to learn at their own pace and style, 

maximally adapting to individual growth needs. 

 

Ubiquitous Mobile Hybrid Learning 

Traditional classrooms primarily rely on teachers' live 

lectures as the main channel of knowledge transmission. 

However, limited classroom time makes it difficult for 

students to absorb and digest such professional and abstract 

theoretical knowledge fully. The concept of ubiquitous 

mobile learning has emerged, extending the classroom 

seamlessly into daily life through mobile intelligent 

terminals. 

For instance, teachers can push post-class extended learning 

resources, knowledge point analyses, or assessment 

assignments to students through mobile apps. Students can 

review and consolidate what they have learned anytime via 

their phones, deepening their understanding and absorption 

of the content. 

Leveraging technologies like location-based services and 

some learning apps can enable ubiquitous learning. For 

example, in a campus setting, students can use phone 



National Journal of Multidisciplinary Research and Development   www.multidisciplinaryjournal.org 

52 

location functions to find nearby suitable exercise spots and 

conduct virtual simulations of muscle training using 

physiological modeling and simulation functions. 

Alternatively, students can unlock related anatomical 

knowledge and muscle movement analysis learning 

resources by scanning campus public artworks with their 

phones. 

Additionally, AI can recommend the best learning times and 

methods by analyzing teacher and student behavior data. For 

instance, for nighttime study sessions with low efficiency, 

the system might recommend playing educational games to 

enhance memory; for outdoor commuting times, it might 

suggest playing audio courses. 

 

Collaborative Inquiry-Based Learning 

Online virtual collaborative learning spaces are virtual 

scenarios built using AI technology, including 3D virtual 

laboratories and expert discussion groups. For example, 

students can enter a virtual lab and collaborate with remote 

learning partners to control a virtual skeletal muscle model, 

observe changes during movement, and conduct analysis 

and discussion. The virtual assistant can provide guidance 

and topic direction based on interactive dialogues. 

During the collaborative inquiry, the intelligent system can 

monitor the quality and participation of group discussions in 

real-time through learning analytics and semantic 

understanding, timely reminding, and motivating passive 

members to enhance participation and ensure collaborative 

efficiency and effectiveness. The system also generates each 

member's contribution scores and feedback reports, 

providing references for teachers and students. 

Furthermore, AI can provide intelligent assistance for 

collaborative inquiry. For example, the system can 

automatically summarize discussion points and conclusions 

using knowledge graphs and semantic understanding 

technologies and intelligently organize and present them. It 

can also mine relevant case resources for specific inquiry 

topics to provide students with inspirational ideas or guide 

the quality of questions through an intelligent Q&A system, 

prompting students to think deeply and exchange 

viewpoints. 

 

Case-Based Situational Learning 

Case-based situational learning combines theoretical 

knowledge with practical application through specific cases 

and scenarios, allowing students to understand better and 

master what they have learned. AI intelligent agents play a 

vital role in this learning model. 

AI intelligent agents can recommend relevant cases and 

scenarios based on student's learning needs and interests, 

enabling them to learn and apply sports anatomy knowledge 

while solving real problems. For instance, when learning 

about sports injuries, AI intelligent agents can provide 

students with a series of real sports injury cases to analyze 

causes, diagnose conditions, and formulate rehabilitation 

plans. This approach helps students grasp theoretical 

knowledge and develop practical skills and problem-solving 

abilities. 

Additionally, AI intelligent agents can use virtual and 

augmented reality technologies to simulate real situations 

and environments, allowing students to learn and practice in 

an immersive setting. For example, through virtual reality, 

students can enter a virtual anatomy lab to perform 

anatomical operations and observe and analyze the structure 

and function of various organs and systems. This immersive 

learning experience enhances students' interest and 

engagement while improving their practical skills and 

application abilities. 

AI intelligent agents can also help students reflect on and 

summarize their experiences and lessons in case-based 

scenarios through data analysis and feedback, further 

enhancing their learning outcomes and comprehensive 

skills. 

 

Conclusion 

This study profoundly analyzes the application of AI 

intelligent agents in innovative sports anatomy courses, 

highlighting their significant role in modern teaching 

models such as personalized learning paths, mobile hybrid 

learning, collaborative inquiry-based learning, and case-

based situational learning. The research demonstrates that 

AI intelligent agents effectively address many shortcomings 

of traditional teaching methods, such as abstract learning 

content, lack of practical elements, and difficulty in 

personalization, significantly enhancing teaching 

effectiveness and student learning experiences. 

Through intelligent virtual teaching assistants, teachers 

receive practical teaching support, reducing their burden and 

allowing them to focus on more creative teaching designs 

and individual student guidance. The intelligent 

recommendation system provides students with personalized 

learning resources tailored to their progress and needs, 

making the learning process more efficient and targeted. 

Additionally, intelligent practice environment simulations 

offer students more realistic learning experiences, enabling 

them to conduct operations and experiments in a virtual 

environment and compensating for the lack of practical 

elements in traditional classrooms. 

Applying AI intelligent agents in sports anatomy courses 

promotes innovation and transformation in teaching models 

and offers new possibilities for improving teaching quality 

and student learning outcomes. Continuous research and 

practical exploration can further optimize the application of 

AI intelligent agents in education, providing a solid 

theoretical foundation and practical path for the construction 

and development of intelligent courses. 
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