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Abstract. With the rapid development of technology, virtual simulation tech-
nology, as an emerging teaching method, is gradually penetrating into various
fields of education, including martial arts teaching in colleges and universities.
This paper aims to explore the current application status, challenges, ad-
vantages, and specific application paths of virtual simulation technology in col-
lege martial arts teaching. It hopes to provide a new perspective and method for
improving martial arts education, promoting modernization and efficiency in
martial arts teaching.
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1 Introduction

Martial arts, as an important component of Chinese traditional culture, carries rich
historical and cultural connotations and has practical value in enhancing physical
fitness and personal development. However, in traditional martial arts teaching, due to
limitations in teaching methods and tools, it is often difficult to achieve ideal teaching
outcomes. The emergence of virtual simulation technology provides new opportuni-
ties and challenges for martial arts education in colleges. This paper will analyze the
current application status of virtual simulation technology in college martial arts
teaching, delve into the challenges and advantages it faces, and explore specific ap-
plication paths to provide useful references for the reform and development of martial
arts education in colleges.

2 Current Application Status of Virtual Simulation Technology
in College Martial Arts Teaching

In the current context of rapid advancements in educational technology in China,
virtual simulation technology, as an emerging force, is gradually penetrating various
fields of higher education, with martial arts teaching as a typical beneficiary. To
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thoroughly assess the current application status of virtual simulation technology in
college martial arts teaching, this study conducted a survey in several colleges, dis-
tributing 200 questionnaires and processing the data using SPSS software to ensure
the accuracy and objectivity of the analysis. Additionally, in-depth interviews were
conducted; while 30 teaching staff and students were planned for interviews, 18 were
completed, enriching the survey content further. The survey results indicate a signifi-
cant positive correlation (r=0.395%*) between the ability to apply virtual reality tech-
nology and martial arts teaching effectiveness in colleges, confirming the positive role
of virtual simulation technology in enhancing martial arts teaching outcomes. Alt-
hough another indicator shows a non-significant positive correlation (r=0.063) be-
tween martial arts teaching and virtual reality application ability, this does not detract
from the considerable potential brought by technology application.

On a practical application level, virtual simulation technology has brought unprec-
edented innovation to martial arts teaching in colleges. For example, one college that
introduced virtual simulation technology saw a significant improvement in teaching
effectiveness for its martial arts course. By constructing a highly realistic virtual en-
vironment, students could experience multiple sensory perceptions such as visual and
auditory stimuli, making them feel as if they were in a real martial arts setting. This
immersive learning approach not only enhanced students' understanding of martial
arts actions but also greatly stimulated their interest in learning. Statistics show that in
classes using virtual simulation technology for auxiliary teaching, students' mastery of
martial arts moves improved by approximately 30% compared to traditional classes,
and their interest in learning also significantly increased. However, the application of
virtual simulation technology in college martial arts teaching also faces several chal-
lenges. Given that this technology has only been introduced into martial arts educa-
tion for a relatively short period, related teaching resources and content are somewhat
lacking. The production of high-quality virtual simulation courseware requires sub-
stantial manpower, material resources, and financial investment. Currently, the market
offers limited martial arts teaching software options, most of which fall short in detail
description and action simulation. Furthermore, according to survey data, participa-
tion numbers in multimedia courses, such as Photoshop and Photoimpact, varied from
16 to 96 students; however, in the application of virtual simulation technology, per-
formance appeared insufficient. The same was true for courses involving Coreldraw,
Autocad animations, and smartphone video learning, indicating a need for further
integration with virtual simulation technology. (as shown in Table 1)

Table 1. Survey Sampling Table of Elements for Virtual Reality Teaching Methods in College
Martial Arts Education

Coreldraw with

Photo shop Photoh impact Autocad anima- Smart phope video Total
courseware multimedia tion learning
16 people 17 people 21 people 31 people 85 people
22 people 20 people 26 people 26 people 94 people

96 people 106 people 96 people 100 people 179 people
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3 Challenges of Applying Virtual Simulation Technology in
College Martial Arts Teaching

3.1 The Attachment to Experience in the Inheritance of Martial Arts

Martial arts, as an art form deeply rooted in traditional culture, has always empha-
sized the seamless connection between experience and tradition throughout its long
history of inheritance. However, when virtual simulation technology, as an emerging
teaching method, enters the field of martial arts education, the differences in teaching
philosophy and methodology between the two become apparent. This disparity leads
to a hesitant attitude among some martial arts teachers and students towards virtual
simulation technology, and even creates resistance, making it difficult for them to
quickly adapt to this new teaching model [!l. Therefore, one of the major challenges
facing martial arts teaching in colleges is how to effectively integrate the advantages
of virtual simulation technology while respecting and continuing the tradition and
experience of martial arts, thereby promoting innovation and development in the
teaching model.

3.2 The Lack of Experiential Understanding in Martial Arts Under Virtual
Simulation Technology

Learning martial arts involves not only mastering the essentials and techniques, but
also deeply feeling the inner charm and spiritual connotation of martial arts through
continuous practice and experience. However, while virtual simulation technology
can highly simulate martial arts scenes and movements, it is difficult to fully replicate
the genuine bodily sensations and experiential processes. This may lead students to
struggle with deeply understanding the essence of martial arts due to a lack of real
physical experiences during their learning process, which can subsequently affect
learning outcomes. Therefore, a pressing issue for martial arts teaching in colleges is
how to ensure that students can maintain their experiential understanding of martial
arts learning while utilizing virtual simulation technology.

3.3  The Absence of Competition Motivation Mechanisms in Virtual
Simulation Environments

Competition plays a vital role in stimulating students’ interest and motivation in
learning, occupying an important position in martial arts education. However, tradi-
tional martial arts teaching is often limited by factors such as venue and time, making
it difficult to frequently organize large-scale competitions. Although virtual simula-
tion technology can simulate real martial arts competition scenarios, it still falls short
in creating the competition atmosphere and motivation mechanisms. This may result
in students lacking the incentive and drive that competitions typically provide, mak-
ing it challenging to fully unleash their learning potential. Thus, when employing
virtual simulation technology in martial arts education, developing effective competi-
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tion motivation mechanisms to inspire students' enthusiasm and participation becomes
a direction that requires in-depth exploration.

4 Advantages of Applying Virtual Simulation Technology in
College Martial Arts Teaching

4.1 Breaking the Limitations of Time and Space, Enhancing Teaching
Flexibility

The integration of virtual simulation technology into college martial arts teaching
primarily showcases its core value by breaking the constraints of time and space,
bringing unprecedented flexibility and freedom to martial arts education. Traditional
martial arts teaching is often restricted by physical spaces such as classrooms and
training grounds, as well as fixed times dictated by course schedules, which can limit
students' autonomy and breadth of learning. The introduction of virtual simulation
technology opens a door to infinite possibilities for students. With this technology,
they are no longer confined to specific learning locations and times; whether at home,
in a library, or anywhere with internet access, they can easily connect to the virtual
simulation system and embark on their martial arts learning journey [l This
cross-time-and-space learning approach not only greatly broadens the boundaries of
learning but also fully respects and meets the individualized learning needs of stu-
dents, making the learning process more flexible and diverse. Additionally, the rich
teaching resources and interactive features inherent in virtual simulation technology
provide students with a customized learning experience, allowing them to freely
choose content and difficulty levels based on their progress and interests, flexibly
adjust their learning plans, and achieve self-driven efficient learning in a relaxed and
enjoyable atmosphere.

4.2  Real Scene Simulation, Immersive Learning Experience

Another significant advantage of virtual simulation technology in college martial arts
teaching is its ability to achieve high-precision simulation of real scenes, providing
students with an immersive learning experience. By utilizing cutting-edge graphic
rendering technologies and interactive designs, the virtual simulation system can con-
struct a nearly real martial arts world where students can explore and learn freely.
This immersive feeling undoubtedly greatly enhances students' interest and motiva-
tion in learning, enabling them to focus more on mastering martial arts skills while
enjoying a visual feast. Moreover, virtual simulation technology offers mul-
ti-perspective display methods that allow students to observe and understand martial
arts movements from different angles and levels. Whether it’s the beginning, process,
or conclusion of a movement, students can adjust their viewing angle to gain a com-
prehensive and unobstructed observational experience. This intuitive and vivid learn-
ing method not only helps students grasp the essentials and techniques of movements
more accurately but also enhances their perception and understanding of martial arts
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skills, thereby effectively improving learning efficiency. Additionally, the immersive
learning experience provided by virtual simulation technology helps cultivate stu-
dents' spatial perception and directional judgment abilities, as they need to continually
adjust their positions and postures in the virtual environment to adapt to different
martial arts movements and scenarios.

4.3  Precise Data Analysis to Optimize Teaching Effectiveness

Another significant advantage of virtual simulation technology in college martial arts
teaching is its precise data analysis capability. By real-time recording and analyzing
students' learning data and performances, virtual simulation systems can provide
teachers with detailed and accurate teaching feedback and assessments. This data not
only helps teachers understand students' learning progress and mastery levels but also
reveals issues and shortcomings that students may have 31,

An analysis of survey data involving 120 students found that the majority hold
high expectations for the application of VR technology in martial arts education. Spe-
cifically, 83 students, or 69.17%, expressed anticipation for the integration of VR
technology into their martial arts learning, while 21 students (17.5%) were skeptical
about it, and only 6 students (5%) did not hold any expectations. Additionally, 10
students (8.33%) were indifferent regarding the technology. This data clearly indi-
cates that most students have a positive outlook on the use of VR technology in mar-
tial arts education (as shown in Table 2).

Table 2. Survey on Teachers' and Students' Attitudes Toward the Application of VR Technol-
ogy in Martial Arts Teaching

Rese;arch expectation Doubt No expecta- it doesn’t total number
subjects tion matter
83 21 6 10 120
Student
69.17% 17.5% 5% 8.33 100%
2 — 1 — 3
Teacher
66.67% — 33.33% — 100%

Furthermore, surveys conducted with 3 martial arts teachers showed that 2 of them
were willing to learn VR operation skills, representing 66.67% of the total, while only
1 teacher was resistant to learning, accounting for 33.33%. This data strongly suggests
that the majority of teachers are open to learning VR technology, providing a solid
foundation for the effective application of VR technology in martial arts classes. Sta-
tistical significance analysis further confirms that teachers who are willing to learn
VR technology have a significantly high demand (p < 0.001) and engagement (p <
0.001) regarding VR classes.

These data are important because martial arts teaching not only serves as a medium
for conveying sports information but also includes a series of complex behaviors
aimed at transmitting information, such as selection, collection, classification, and
processing. In this regard, virtual simulation technology, through precise data analy-
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sis, can real-time record and analyze students' learning data and performances, offer-
ing teachers detailed and accurate teaching feedback and evaluations. This not only
aids teachers in accurately grasping students' learning progress and comprehension
levels but also effectively reveals the problems and deficiencies that students may
have, ultimately optimizing teaching effectiveness.

5 Application Paths of Virtual Simulation Technology in College
Martial Arts Teaching

5.1  Utilizing Virtual Simulation Technology for Refined Teaching

In exploring new pathways for martial arts education, virtual simulation technology
demonstrates unprecedented potential, providing robust support for achieving refined
teaching. This technology deeply extracts and analyzes each student's individual mar-
tial arts learning data, laying a solid foundation for customized teaching plans and
promoting the development of autonomous training and self-enhancement abilities. In
an era of rapid technological advancement, virtual simulation technology not only
serves as a cutting-edge tool but also acts as a significant driving force for the mod-
ernization of martial arts education.

With this advanced technology, students can fully utilize various virtual devices to
engage in foundational training activities, such as neural reflex training, mental ad-
justment, muscle strength training, and improving action accuracy. During this pro-
cess, each student can follow meticulously tailored guidance from teachers, allowing
them to focus on specific training details based on their learning progress, physical
condition, and skill mastery level, ensuring that each step is grounded and each move
is practiced accurately . Notably, the application of virtual simulation technology in
detail training paves new paths for skill enhancement by constructing one-on-one
virtual interactive training environments, allowing students to conduct intensive prac-
tice targeting their weak areas, making detailed training an effective means to address
personal shortcomings and elevate overall skills.

Taking the "Horse Stance Punch" movement in martial arts as an example, the ap-
plication path of virtual simulation technology in college martial arts education re-
veals significant advantages. In traditional teaching, students often struggle to accu-
rately grasp the stability of the horse stance and the power and speed of the punch.
However, virtual simulation technology, through high-precision motion capture and
analysis, provides students with a new learning platform. On this platform, students
don specialized virtual devices and enter a realistic virtual martial arts training arena.
The system customizes a training plan for the Horse Stance Punch based on students'
body data and historical training records. During the training, the virtual environment
provides real-time feedback on students' motion data, such as the width of the horse
stance, the degree of knee bending, and the speed and force of the punch, and com-
pares it with standard movements. If a student's movements deviate, the system not
only immediately points out the errors but also visually demonstrates the correct tech-
niques through simulated opponents or mentors. This immediate feedback and correc-
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tion mechanism allows students to gradually master the essence of the Horse Stance
Punch through continuous attempts and adjustments. With repeated training, students'
movements become increasingly standardized, and their power and speed significant-
ly improve. This case fully illustrates the practical application effects of virtual simu-
lation technology in martial arts education, providing strong support for the refine-
ment and personalization of martial arts teaching in colleges.

5.2 Utilizing Virtual Simulation Technology for Remote Teaching

In the expansive exploration of martial arts education, virtual simulation technology is
opening up new territories for remote teaching and training with its unique advantages.
By simulating real martial arts training environments, this technology constructs highly
realistic virtual scenes, enabling students to experience training as if they were physi-
cally present 1. During the learning and practice of martial arts movements, students
can refer to virtual digital models that precisely replicate every detail of the martial arts
movements and provide standardized demonstrations. This helps students quickly
enhance the standardization and accuracy of their movements.

This remote teaching model, closely integrating virtual simulation technology with
practical training, allows students to conduct effective practice exercises from home
or other locations far removed from traditional classrooms. They can always refer to
the virtual data models to make detailed corrections to their movements, ensuring that
each practice session achieves the best possible results. In this process, virtual simula-
tion technology acts like an invisible coach, constantly accompanying students and
providing immediate guidance and feedback. Moreover, when students participate in
remote teaching training in real classroom environments, virtual simulation technolo-
gy can also play a significant role (as shown in Figure 1). Through this technology,
students can access real-time training data and feedback, which greatly enhances their
learning experience and transforms remote teaching from a monotonous, interac-
tive-deficient mode into an engaging one. Teachers also play a crucial role in this
process; through the remote data monitoring system, they can instantly grasp students'
training statuses, promptly detect and correct movement discrepancies, and maximize
training effectiveness.

Using the classic movement "Tai Chi Cloud Hands" in martial arts as an example,
the application of virtual simulation technology in remote martial arts education
showcases its profound and lasting impact. In this innovative teaching model, even
from a great distance, students can receive professional guidance similar to
face-to-face instruction through virtual simulation platforms. In the virtual environ-
ment, students are first led into an ancient-looking Tai Chi training arena surrounded
by green mountains and flowing water, immersed in a peaceful and harmonious at-
mosphere. As soft traditional music plays, a virtual Tai Chi master appears before the
students, gradually demonstrating each intricate movement of "Cloud Hands," from
gentle arm swings to light foot movements and the perfect harmony of breath and
movement. Every detail is precisely captured and presented to the students. Students
their view to closely observe the master's movements and even interact with the mas-
ter in the virtual environment, asking about the key details of the movements and
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receiving immediate feedback and guidance. This immersive learning experience
greatly stimulates students' interest in learning, allowing them to gradually grasp the
essence of "Cloud Hands" in a relaxed and enjoyable atmosphere [©),

Over time, the long-term effects of virtual simulation technology in martial arts
education become increasingly apparent. Students achieve a deeper mastery of martial
arts skills, with their movements becoming more standardized and fluid. More im-
portantly, their interest in learning martial arts is continuously ignited and maintained;
they no longer view martial arts as a tedious training exercise but rather as a pursuit of
physical and mental harmony and an appreciation of traditional culture.

Additionally, virtual simulation technology deepens students' understanding of the
traditional culture behind martial arts. In the virtual environment, students can learn
martial arts techniques while also experiencing cultural elements such as ancient ar-
chitecture, traditional clothing, and classical music, which reflect the richness of Chi-
nese traditional culture. This comprehensive cultural immersion not only enriches
their martial arts learning but also exposes them to the essence of traditional culture,
fostering a greater appreciation for and desire to preserve this invaluable cultural her-

The New Frontier of
Distance Education
Virtual Scene and Teaching
Model
Distance learning experience
for students
Distance Teaching in Real
Classroom

Breaking Through the Restriction of Traditional Wushu Teaching

Transformation brought about by virtual simulation technology

Highly realistic virtual environment
The Precisely Replicated Wushu Action Model

Standardized action demonstration

Immersive training experience
Reference virtual data model at any time
Careful motion correction

Timely guidance and feedback from invisible coaches

Using Virtual Technology for Distance Teaching
Timely access to training data and feedback

Enhance learning experience and interaction

Remote data monitoring system
Master the training situation of students in real time
Development of a personalized training program

Teacher's role and function

Visual and Represented Virtual Scenarios

Breaking the Restriction of Teachers' Strength and Resources

Realization of one-to-one Real-time Teaching Guidance and Personalized Help

teaching mode
ing Improving Teaching Efficiency and Students’ Learning Feelings

Fig. 1. Advantages and approaches of virtual simulation technology in distance education

5.3 Implementing Open Teaching through Virtual Simulation Technology

Open teaching, as an extension and innovation of remote teaching, is gradually
emerging as a new force in the field of martial arts education. It skillfully integrates
virtual simulation technology, remote interaction capabilities, vast online learning
resources, and personalized learning pathways to construct a modern and flexible
learning ecosystem. In this platform, martial arts learning is no longer restricted by
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geographic location; students can engage in precise technical training in a virtually
constructed environment while interacting and competing in real-time with peers from
afar, significantly broadening the boundaries of learning.

The core of open teaching in martial arts lies in its openness and inclusivity. By
providing a wealth of diverse learning resources—such as video tutorials, movement
decomposition charts, and virtual combat simulations—students can freely choose the
content and modes of learning based on their progress and interests. Additionally, the
establishment of community exchange platforms promotes interaction and sharing
among students, transforming learning from an isolated endeavor into a collective
gathering and clash of wisdom.

The introduction of personalized training plans and intelligent feedback mecha-
nisms is a major highlight of open martial arts teaching. The system can intelligently
recommend suitable training content based on students' skill levels, learning styles,
and progress, providing real-time feedback and guidance during training to ensure
that each student receives a tailored learning experience. This personalized teaching
approach not only enhances learning efficiency but also significantly boosts students'
motivation and satisfaction.

In the practice of open teaching in martial arts, teachers should be bold enough to
break free from traditional concepts and actively explore and innovate teaching mod-
els. From the outset of instructional design, they should consider students' actual
needs and interests, scientifically planning teaching activities to tightly integrate the-
oretical knowledge with practical skills. For instance, when teaching basic martial arts
movements, teachers can use virtual simulation technology to allow students to expe-
rience and familiarize themselves with movement essentials through simulated activi-
ties before formal learning, thus igniting their interest and enthusiasm for learning.
Furthermore, the open teaching model encourages teachers to allocate time for au-
tonomous exploration, allowing students to select practice content and difficulty
based on their personal interests and needs. Combined with the assistance of virtual
simulation technology, students can safely challenge themselves with varying levels
of training, continually pushing their limits and improving their skill mastery and
adaptability. This student-centered teaching approach not only cultivates students'
autonomous learning abilities but also fosters their overall development and growth.

5.4 Implementing Competition Teaching through Virtual Simulation
Technology

In the current practice of martial arts education in higher education, the scarcity of
competitive opportunities and the limitations of time and space often hinder students'
skill enhancement and accumulation of practical experience. To overcome these chal-
lenges, competition teaching has emerged, aiming to allow students to quickly improve
their capabilities through simulated, standardized competitive processes in an envi-
ronment closely resembling real competitions, achieving the goal of learning through
competition. Competition teaching is divided into two phases: basic competition and
advanced competition, each carrying different teaching tasks and objectives. The basic
competition phase focuses on stimulating students' interest through rich teaching con-
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tent and foundational skills training, promoting their overall development. This phase
primarily relies on competitive data models from martial arts professionals, which
include detailed data on athletes’ techniques, skill applications, strategic layouts, and
personal styles, serving as strong demonstrations. During training exercises against
these models, students can deeply understand the essence of martial arts competitions
and simulate professional athletes' competitive processes, thereby gaining more in-
sights into competition and broadening their competitive horizons. In the basic com-
petition, teachers play the role of facilitators, guiding students to conduct basic com-
petitions more efficiently through autonomous demonstration processes and helping
them quickly grasp the fundamental points of competition. As a comprehensive
teaching process, basic competitions possess strong diversity, providing timely feed-
back and guidance, making the entire teaching system more engaging.

The advanced competition phase, on the other hand, emphasizes the depth and
breadth of engagement. This phase requires students to tackle more complex chal-
lenges, cultivating their analytical, innovative, and problem-solving abilities. In addi-
tion to conducting remote simulations and open simulations, students must complete a
series of processes, such as foundational training, pre-competition training, warm-up
preparations, on-site coaching, and competition reviews, all in accordance with mar-
tial arts competition standards. Through these comprehensive training and guidance
efforts, students can achieve substantial improvements in their technical skills while
also enhancing their psychological resilience, tactical applications, and competition
strategies.

6 Long-term Effects of Virtual Simulation Technology in
Martial Arts Education

The long-term effects of virtual simulation technology in martial arts education are
significant and profound. In terms of skill mastery, this technology provides students
with a highly precise and repeatable training environment. Through virtual simulation,
students can repeatedly practice martial arts movements until they meet standards,
while the system can capture and analyze students' movements in real-time, providing
immediate feedback and guidance to help students quickly correct mistakes and con-
tinually improve the accuracy and fluidity of their movements. This fine-tuned training
approach greatly enhances students' learning efficiency, enabling them to master
challenging martial arts skills in a relatively short time.

Secondly, virtual simulation technology effectively stimulates students’ sustained
interest in martial arts. Traditional martial arts teaching often relies on verbal expla-
nations and demonstrations by teachers, which can struggle to fully showcase the
charm and depth of martial arts. In contrast, virtual simulation technology offers real-
istic scene simulations and interactive experiences, allowing students to feel as if they
are in a real martial arts world. They can spar with virtual characters, experiencing the
intensity and excitement of martial arts combat, and practice in different virtual envi-
ronments to experience various styles of martial arts. This immersive learning method
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not only satisfies students' curiosity and desire for exploration but also enhances their
passion and pursuit of martial arts as they enjoy the learning process.

Furthermore, virtual simulation technology deepens students' understanding of tra-
ditional culture. As an important component of Chinese traditional culture, martial
arts carries rich historical and cultural connotations. Through virtual simulation tech-
nology, students can engage with related traditional cultural elements, such as ancient
philosophical thoughts, traditional medical theories, and folktales, while learning
martial arts. These elements not only enrich students' learning experiences but also
help them better understand the essence and value of martial arts, cultivating a pro-
found respect and emotional connection to traditional culture. Over time, this under-
standing and recognition of traditional culture will assist students in forming accurate
values and worldviews, ultimately becoming culturally literate and nationally proud
youths in the new era.

7 Conclusion

In summary, the application of virtual simulation technology in college martial arts
teaching holds broad prospects and tremendous potential. Through a comprehensive
analysis of its current application status, the challenges it faces, its advantages, and
specific application pathways, it is apparent that virtual simulation technology can
bring new opportunities and challenges to college martial arts education. In future
development, we should fully leverage the advantages of virtual simulation technology,
continuously innovate teaching methods and approaches, and enhance teaching effec-
tiveness and quality. Additionally, attention should also be given to potential issues and
shortcomings of virtual simulation technology in college martial arts education, with
active exploration of solutions and measures. It is believed that, in the near future,
virtual simulation technology will become an important component of college martial
arts teaching, contributing to the modernization and efficiency of martial arts educa-
tion.
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