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Abstract: With the rapid development of virtual reality (VR) technology, its application in the field of 

education is gradually deepening, especially in physical education teaching, showing great potential. 

This paper explores the innovative application and practical exploration of VR technology in 

basketball tactical teaching in universities. By building an immersive virtual training environment, VR 

technology can simulate real competition scenes, allowing students to conduct tactical exercises and 

operational skills training without actual venues. By combining big data and artificial intelligence (AI) 

technology, VR systems can monitor students' performance in real time, develop personalized training 

plans, and enhance tactical understanding and application abilities. This article analyzes the practical 

effects and challenges faced by current VR technology in basketball tactical teaching, and proposes 

future development directions. Research has shown that VR technology can not only improve students' 

tactical skills, but also provide a new mode and solution for college basketball teaching by reducing the 

cost of physics training. 
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1. Introduction 

With the continuous advancement of technology, virtual reality (VR) technology has gradually 

expanded from the initial entertainment field to multiple industries such as education, healthcare, and 

military. Especially in the field of education, VR technology has become an important supplement and 

innovative tool to traditional teaching models through its immersive experience and interactivity. In 

physical education, especially in projects such as basketball that require high-intensity tactics and 

physical coordination, how to effectively combine theory with practice has always been a difficult 

problem in college physical education teaching. Traditional basketball tactical teaching often relies on 

theoretical discussions, and there is a certain disconnect between tactical explanations and practical 

exercises, which makes it difficult for students to understand and apply tactics in real-life situations. 

Virtual reality technology, as an innovative educational tool, can provide students with an 

immersive learning experience by simulating real environments and situations. Especially in basketball 

tactical teaching, VR technology can simulate real basketball scenes, allowing students to conduct 

tactical exercises, analysis, and feedback in a virtual environment, thus overcoming the limitations of 

traditional teaching. By using virtual reality, students can not only visually observe tactical layouts, but 

also practice repeatedly and explore independently without actual combat risks, significantly improving 

their tactical understanding and practical operational abilities. 

This study aims to explore the innovative application and practical exploration of virtual reality 

technology in basketball tactical teaching in universities. Specifically, this article will analyze how 

virtual reality technology can change traditional teaching methods and improve students' tactical skills 

and practical abilities through the construction of virtual scenes and tactical simulations. At the same 

time, this article will also evaluate the effectiveness of VR technology in college basketball tactical 

teaching based on actual teaching cases, explore the challenges and problems it faces in the teaching 

implementation process, and explore possible future development directions. 

Through the conduct of this study, it is expected to provide a new teaching method and idea for 

college basketball teaching, promote the deep application of virtual reality technology in physical 
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education, promote the diversification and personalization of physical education teaching methods, 

thereby enhancing students' comprehensive abilities and contributing to the cultivation of more 

outstanding basketball players and tactical talents. 

2. Overview of VR technology 

Virtual Reality (VR) is a three-dimensional virtual environment simulated and generated through 

computer technology [1]. Users interact with the virtual world through specific devices such as head 

mounted displays, tactile feedback devices, motion sensors, etc., to obtain an immersive and interactive 

experience. VR technology can not only create a visual virtual world, but also provide users with a 

more comprehensive sensory experience through multi sensory simulations such as touch, hearing, and 

even smell. With the continuous advancement of hardware devices and the rapid development of fields 

such as computer graphics, artificial intelligence, and sensing technology, virtual reality technology has 

gradually moved from experimental tools to commercial applications and widely penetrated into 

multiple industry sectors. 

2.1 Basic concepts and principles of VR technology 

Virtual reality (VR) technology generates a virtual environment through computers and uses 

human-computer interaction devices to make users feel as if they have entered a well-defined virtual 

world [2]. The basic principles include the creation of virtual environments, interaction between users 

and the environment, and immersion. Firstly, by utilizing computer graphics and rendering techniques, 

virtual worlds can simulate real-life or completely fantastical scenes, such as virtual travel or gaming 

worlds. Users wear devices such as head mounted displays (HMDs) to interact with the virtual 

environment in real-time. These devices track head movements and capture user movements in 

conjunction with handles, gloves, and other devices, achieving a natural and intuitive interactive 

experience. At the same time, stereo sound and tactile feedback enhance immersion, allowing users to 

experience a more realistic virtual world. By providing stereo sound through headphones, users can 

perceive the source and direction of sound; Tactile gloves and other devices simulate the texture and 

temperature of objects, further enhancing the realism of interaction. In addition, VR systems require 

powerful computing power to process user actions and changes in the virtual environment in real-time, 

ensuring real-time feedback. These technologies work together to make virtual reality an immersive 

experience. 

2.2 Application fields of VR technology 

The application of virtual reality (VR) technology has surpassed the entertainment and gaming 

industries, gradually penetrating into multiple fields such as education, healthcare, military, and 

architecture. In entertainment and gaming, VR technology brings players an immersive experience, 

allowing them to personally enter the virtual world, enhancing interactivity and game fun. In the field 

of education, VR provides students with a more intuitive learning experience, especially in medical, 

industrial, and military training, where virtual environments are used for operations and drills, 

effectively reducing risks and costs in traditional education. The medical field also benefits from VR, 

especially in surgical simulation and psychotherapy, where virtual scenarios help medical students and 

doctors practice surgical skills, or assist patients in treating psychological issues such as phobias and 

post-traumatic stress disorder. 

In terms of military and defense, VR technology enables soldiers to conduct tactical exercises in a 

virtual environment, enhancing their combat capabilities without the need for actual material 

consumption or risk-taking. In addition, VR also plays an important role in architecture and urban 

planning. Designers can showcase and optimize their designs in virtual environments, and clients and 

citizens can provide feedback to enhance project effectiveness. The commercial and retail sectors also 

utilize VR for innovative shopping experiences such as virtual fitting and virtual stores, enhancing 

consumers' sense of participation and shopping pleasure. Overall, virtual reality technology, with its 

powerful immersion and interactivity, is demonstrating its enormous potential in multiple industries 

and is expected to bring revolutionary changes to more fields in the future. 



Frontiers in Sport Research 

ISSN 2618-1576 Vol. 7, Issue 3: 18-23, DOI: 10.25236/FSR.2025.070304 

Published by Francis Academic Press, UK 

-20- 

3. The current situation and challenges of basketball tactics teaching 

3.1 The mode and limitations of traditional basketball tactics teaching 

Traditional basketball tactical teaching mainly relies on two methods: explanation and 

demonstration[3]. The coach explains tactical details through tools such as tactical boards and video 

replays, and demonstrates tactical movements and coordination through practical operations. Although 

this approach can help players understand basic tactics, it also has obvious limitations. 

The traditional teaching method is usually static, and players can only master tactics through 

observation and understanding, lacking sufficient practical experience. Although tactical boards and 

videos can showcase the basic framework of tactics, they cannot fully demonstrate the execution 

process and details of tactics. For example, how to quickly assess changes in the opponent's defense 

and how to respond in rapidly changing scenarios are difficult to fully simulate in traditional teaching. 

And the traditional teaching mode has weak interactivity. Tactical teaching is usually led by 

coaches, with less active participation from players. Players often passively receive information and 

lack opportunities for practice, unable to effectively consolidate what they have learned. The actual 

effectiveness of tactical teaching often depends on the players' understanding ability and the coach's 

explanation skills, lacking effective personalized guidance. 

3.2 Main challenges faced by college basketball tactics teaching 

In the teaching of basketball tactics in universities, we face a group of students with varying levels 

of basketball skills. The balance between the popularization and personalization of teaching content has 

become an important challenge. Due to the significant differences in students' basic and tactical 

understanding abilities, it is difficult for coaches to design teaching plans that are suitable for each 

student. In some universities, basketball tactics teaching often focuses too much on the popularization 

of basic tactics and neglects the training of advanced tactics, which makes it easy for students to 

encounter bottlenecks and difficult to improve quickly when advancing. 

In addition, college basketball teaching time is limited, and coaches' energy and training venue 

resources are also limited. In order to cover more teaching content, coaches usually need to explain a 

large number of tactics in a short period of time, but often cannot give each student enough practical 

opportunities. Students often fail to deeply understand the connotation of tactics in practical operations, 

and find it difficult to naturally apply these tactics in intense competitions. 

In addition, due to the fierce competition in college basketball events, coaches and players often 

focus on winning results in the short term, while neglecting long-term tactical training. Many 

universities' basketball teaching still remains at the level of coping with games, lacking systematic 

tactical learning, which leads to generally low tactical literacy among students. 

3.3 Potential of introducing VR technology 

The introduction of virtual reality technology provides a new breakthrough for basketball tactical 

teaching. VR technology can create realistic virtual environments, allowing players to conduct tactical 

exercises in simulated game scenes. This immersive experience can help players fully experience the 

execution process of tactics without actual matches. Through virtual reality, players can undergo 

repeated training in various tactical contexts, in order to better understand the logic and techniques 

behind tactics. 

VR technology has brought revolutionary changes to basketball tactical teaching, providing highly 

interactive learning experiences. Players can participate in tactical exercises, role-playing, and tactical 

coordination in a virtual environment, thereby better understanding and applying tactics, improving the 

accuracy and reaction speed of tactical execution. At the same time, VR can achieve personalized 

teaching. The platform uses artificial intelligence to analyze the movements and reactions of each 

player, provide real-time feedback, and make adjustments to ensure that the training content meets the 

needs of the players and improves teaching effectiveness. In addition, VR technology can simulate 

complex tactical scenarios, where players can not only understand tactics through video playback or 

explanation, but also personally experience the execution process of different tactics, such as dealing 

with different defensive strategies, helping players make faster decisions and judgments in the game. In 

short, VR technology has solved the limitations of traditional teaching and provided more vivid, 



Frontiers in Sport Research 

ISSN 2618-1576 Vol. 7, Issue 3: 18-23, DOI: 10.25236/FSR.2025.070304 

Published by Francis Academic Press, UK 

-21- 

efficient, and personalized training methods. It is expected to play an important role in college 

basketball tactical teaching in the future, promoting innovation and progress in basketball teaching. 

4. Exploration of the application of VR technology in basketball tactics teaching 

With the continuous advancement of technology, virtual reality (VR) technology has gradually 

become an indispensable innovative tool in basketball tactical teaching. VR has greatly expanded the 

boundaries of traditional teaching by providing immersive training environments and interactive 

experiences, and has provided players and coaches with more efficient learning and training methods. 

4.1 Construction of virtual basketball tactics practice system 

The virtual basketball tactical exercise system is an application platform developed based on VR 

technology, aimed at providing players with a virtual training scene similar to real games. In this 

system, players can conduct tactical exercises, simulate matches, and perform role-playing in a 

three-dimensional virtual environment. This system highly reproduces the tactical actions and 

situations of the game, allowing players to experience different tactical arrangements and combinations, 

enhancing their understanding and execution ability of tactics. At the same time, the system can be 

customized according to different training objectives to meet the needs of players at different levels, 

thereby providing them with personalized tactical training content. 

4.2 Innovative application of tactical teaching 

Traditional tactical teaching often relies on video analysis, blackboard demonstrations, or oral 

explanations, while VR technology breaks through these limitations. Through virtual reality, players 

can experience the execution process of tactics firsthand. For example, players can repeatedly practice 

through VR systems when facing different defensive strategies, simulating the process of breaking 

through the defense line, adjusting positions, and formulating response strategies. This can not only 

improve the efficiency of tactical learning, but also help players make faster and more accurate 

judgments in actual matches. In addition, VR technology can also present various tactical scenarios that 

players may encounter during the training process in real time, enabling them to gain a more 

comprehensive and realistic understanding of tactics during the training process. 

4.3 Improvement of students' understanding and application of tactics 

The application of VR technology in basketball tactical teaching has greatly promoted students' 

understanding and application of tactics. Through interactive learning in a virtual environment, players 

can be exposed to more tactical exercise scenarios in a short period of time and deepen their memory of 

tactical details through personal participation. Traditional teaching methods often fail to provide 

sufficient practical opportunities, and VR technology fills this gap. Players can repeatedly train in a 

virtual environment until they are proficient in various tactical movements. Under this efficient and 

repetitive training mode, students' tactical understanding has significantly improved. They are able to 

more accurately understand tactical objectives and quickly apply the knowledge they have learned to 

actual competitions. 

4.4 Combination of personalized learning and real time feedback 

Another important advantage of VR technology is the ability to combine artificial intelligence for 

personalized learning and real-time feedback. During virtual training, the system can provide real-time 

feedback based on players' performance, analyze their movements and decisions, and provide targeted 

improvement suggestions. For example, if a player performs a certain tactic with improper positioning 

or delayed response, the system can immediately provide feedback and point out areas for 

improvement. Through this personalized feedback, players can quickly identify their own shortcomings 

and make adjustments in the next training session. This personalized learning approach not only 

improves the training efficiency of players, but also enables each player to receive tailored training 

content based on their own abilities and needs, effectively enhancing their tactical level. 

The application of virtual reality technology in basketball tactical teaching is bringing profound 

changes to traditional teaching methods. Through the construction of a virtual basketball tactical 

exercise system, innovative application of tactical teaching, improvement of students' understanding 
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and application of tactics, and the combination of personalized learning and real-time feedback, VR 

technology effectively enhances training effectiveness, allowing players to improve their tactical level 

in a more interactive and immersive environment. With the continuous development and improvement 

of VR technology, it will become an indispensable tool in basketball tactical teaching in the future, 

providing greater assistance for the growth of players and coaches. 

5. Challenges and development prospects of VR technology in college basketball tactics teaching 

5.1 Technical challenges 

Although virtual reality (VR) technology has made significant progress in multiple fields, its 

application in basketball tactical teaching still faces technical challenges. Firstly, VR hardware devices 

still require high-performance support, such as high-resolution displays, precise motion capture sensors, 

and powerful computer processing capabilities, while schools often face budget constraints and find it 

difficult to configure state-of-the-art equipment. In addition, VR devices may cause discomfort or 

fatigue in students, which also affects teaching effectiveness. Secondly, although VR can simulate real 

sports scenes, higher modeling accuracy and motion simulation technology are required to accurately 

reproduce complex tactics and movements in basketball games. At present, the details in virtual scenes 

are not perfect enough, especially in simulating the coordination and subtle movements between 

players. Finally, basketball tactical teaching still requires precise data analysis of player movements 

and decisions. However, capturing and processing large amounts of data in real-time, especially during 

multi player training for data synchronization, remains a technical challenge. Therefore, how to 

enhance the realism, interactivity, and data analysis capabilities of virtual environments remains the 

main challenge for the application of virtual reality in basketball teaching. 

5.2 Problems in teaching implementation 

Although virtual reality technology has brought unprecedented possibilities for basketball tactical 

teaching, there are still a series of implementation issues in the actual teaching process, which affect the 

promotion and popularization of VR technology in college basketball teaching. Traditional basketball 

teaching often relies on coaches' experience and verbal explanations, while the application of virtual 

reality technology requires teachers to have a certain technical background and familiarity with new 

tools. However, many basketball coaches are not familiar with the technical operation of virtual reality, 

making it difficult to fully utilize the advantages of VR technology. If teachers are not proficient in 

using VR devices and designing tactical exercises, it may lead to a significant reduction in teaching 

effectiveness. Therefore, how to effectively train teachers to efficiently integrate VR technology with 

traditional teaching methods is a major challenge. 

Although virtual reality technology can provide students with highly immersive training 

experiences, not all students can quickly adapt to this new teaching method. Some students may feel 

uncomfortable or lack interest due to the unsuitability of technical equipment or inertial reactions, 

which can affect their learning enthusiasm and participation. In addition, some students may feel that 

virtual training cannot replace actual basketball court training, which may make them doubt the value 

of VR training. How to enhance students' interest in VR basketball tactical teaching and ensure their 

full participation in virtual training is a major challenge in the implementation process. 

Although VR technology has advantages in some aspects, how to effectively integrate it with 

traditional basketball teaching methods is still an unresolved issue. For example, in certain situations, 

traditional blackboard demonstrations and video analysis can still provide clearer and more intuitive 

tactical guidance. If the application of VR technology cannot form a good complementary relationship 

with traditional teaching, it may instead lead to the fragmentation of teaching content. Therefore, how 

to find a balance between VR teaching and traditional teaching, so that the two complement each other, 

is a problem that needs to be solved in teaching implementation. 

5.3 Future development prospects 

Although virtual reality (VR) technology faces challenges in teaching basketball tactics in 

universities, with the continuous advancement of technology, the future prospects are vast. In terms of 

hardware, VR devices will become more lightweight, efficient, and affordable, providing higher 

resolution, more accurate motion capture, and comfortable wearing experience, reducing costs and 
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enabling more universities to adopt them. AI and big data will be deeply integrated with VR to 

automatically generate personalized training plans and adjust them in real-time, helping coaches and 

players optimize tactical execution and improve teaching accuracy and personalization. With the 

expansion of virtual reality technology in the field of education, interdisciplinary cooperation will 

deepen, combining physical education, computer science, and artificial intelligence to jointly promote 

the application and development of technology in basketball teaching. In the future, there may be a 

global sharing platform that promotes the sharing of teaching resources among different universities 

and promotes the exchange and progress of global basketball culture. These innovations will bring 

broader prospects for the application of VR technology in basketball tactical teaching. 

6. Conclusion 

The innovative application of virtual reality (VR) technology in college basketball tactical teaching 

has gradually demonstrated its unique advantages and potential. Through the highly restored and 

interactive experience of virtual scenes, VR technology not only provides students with a more 

immersive learning experience, but also enables customized training based on individual needs, greatly 

improving the efficiency and effectiveness of tactical learning. With the continuous optimization of 

hardware technology, the portability, precision, and affordable price of devices have provided more 

universities with the possibility of introducing VR technology. At the same time, the combination of AI 

and big data enables real-time adjustment of teaching content based on students' performance and 

progress, further enhancing the personalization and accuracy of teaching. 

Although there are still challenges such as device costs and technology popularization in the 

application process, with the development of technology and the deepening of interdisciplinary 

cooperation, VR technology will show broader development space in basketball tactical teaching. In 

the future, the emergence of global sharing platforms will further promote the sharing of teaching 

resources and the exchange of basketball culture, and promote collaboration and development among 

universities in different regions. 

In summary, the application of virtual reality technology in college basketball tactical teaching has 

enormous innovative potential and practical value, which can bring revolutionary changes to teaching 

modes and provide more scientific and efficient ways for athletes to understand and execute tactics. 
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