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Abstract 

This study focuses on the teaching of animation motion principles and explores the 
integration of motion capture technology into curriculum reform. By analyzing the 
current status and problems of animation motion principles teaching, and combining the 
characteristics and application scenarios of motion capture technology, a teaching 
reform scheme based on motion capture technology is designed. Motion capture 
technology is introduced into teaching practice, and quantitative and qualitative 
evaluations are conducted on students' learning effects. The results show that motion 
capture technology can intuitively present motion principles, help students deeply 
understand the dynamics and rhythm in animation, and significantly improve their 
teamwork abilities. This study provides new ideas for the innovation of animation 
motion principles teaching, further points out the potential and development direction 
of combining motion capture technology with traditional animation teaching, and offers 
theoretical support and practical reference for future teaching reform practices. 

Keywords 

Motion Capture Technology; Animation Motion Principles; Teaching Reform; Practical 
Ability; Technological Application. 

1. Introduction 

1.1. Research Background and Significance 

As a comprehensive art form, the core of animation lies in showcasing the vitality and emotional 
expression of characters through movement. The course of animation motion principles is a 
backbone course in animation majors, aiming to help students master the basic principles and 
expressive methods of character movement. However, traditional teaching methods lack 
intuitive and dynamic display means, making it difficult for students to understand complex 
motion principles. 

Motion capture technology can accurately record the movement trajectories of characters or 
objects. Introducing it into the teaching of animation motion principles can not only clearly 
demonstrate the entire process of complex movements but also enhance students' practical 
abilities and digital creation awareness. This research contributes to optimizing the curriculum 
system of animation majors and provides a reference for teaching innovation driven by 
technology in higher education. 

1.2. Research Status at Home and Abroad 

1.2.1. Foreign Research Status 

Foreign animation education is at the forefront in technological applications, with motion 
capture technology becoming an important component of animation courses in some 
universities. For example, Carnegie Mellon University in the United States and Bournemouth 



International Journal of Science Volume 12 Issue 12, 2025 

ISSN: 1813-4890  
 

26 

University in the UK use motion capture technology in dynamic anatomy and animation 
practice teaching. 

1.2.2. Domestic Research Status 

Animation motion principles teaching in domestic universities still focuses on 3D software 
operation methods, though some universities have started to integrate motion capture 
technology into teaching. Tsinghua University and Beijing Film Academy, for instance, have 
introduced motion capture equipment into their animation courses to enhance students' 
understanding of complex movements. However, there is a lack of systematic research and 
theoretical summarization on motion capture technology teaching in China, with practical 
experience still needing accumulation and the integration of technology application and 
teaching objectives requiring improvement. 

In summary, research at home and abroad indicates that motion capture technology has great 
potential in animation teaching, but further exploration is needed in teaching practice, 
theoretical construction, and effect evaluation. 

1.3. Research Objectives and Content 

The aim of this study is to explore the application of motion capture technology in teaching 
animation motion principles, promote curriculum reform, and improve teaching quality and 
students' practical abilities. Specific objectives include: 

1. Investigating and analyzing the current status and problems of animation motion principles 
teaching; 

2. Exploring the value and applicable scenarios of motion capture technology in teaching; 

3.Designing and implementing a teaching reform scheme based on motion capture technology; 

4. Evaluating the actual effects of the reform and summarizing practical experiences. 

The main content includes: 

1. Analysis of the current status and problem of animation motion principles teaching; 

2. Study on the application principles and teaching advantages of motion capture technology; 

3. Quantitative and qualitative analysis of teaching reform effects; 

4. Future development directions and suggestions for teaching reform. 

1.4. Innovations 

Technological Integration Innovation: The first systematic exploration of the in-depth 
application of motion capture technology in animation motion principles courses and the 
construction of a promotable teaching model. 

Teaching Method Innovation: Combining technical practice with theoretical explanations, 
designing more interactive teaching cases to enhance students' participation and practical 
abilities. 

Evaluation System Innovation: Establishing multidimensional evaluation indicators for 
teaching effects, including learning outcomes, technical proficiency, and teamwork abilities. 

2. Current Status and Challenges of Animation Motion Principles Teaching 

2.1. Analysis of Teaching Status 

The course of animation motion principles, a backbone course in animation majors, aims to help 
students master the basic principles of character movement and learn to showcase the rhythm, 
dynamics, and realism of movements in animation. The curriculum includes two main aspects: 

Basic theories of animation motion principles, such as the application of physical laws like 
inertia, center of gravity, rhythm, and acceleration in animation; 



International Journal of Science Volume 12 Issue 12, 2025 

ISSN: 1813-4890  
 

27 

Knowledge of dynamic anatomy, including the influence of joint movements and muscle tension 
on action performance. 

Teaching forms mainly involve classroom lectures, operational exercises, and case analysis. The 
limitations of teaching tools and methods make it difficult for students to flexibly apply in actual 
creation, especially in designing and expressing complex motion principles. 

2.2. Problems in Traditional Teaching Models 

Although traditional animation teaching methods have certain advantages in cultivating 
students' artistic expression, with the increasing demand for technical applications and digital 
production in the animation industry, their limitations have become increasingly prominent: 

Lack of Intuitiveness in Practical Operations: It is difficult to fully reflect the dynamic 
performance of characters in a 3D space, especially when dealing with non-linear, fast, or 
complex movements, limiting efficiency and expressiveness. 

Single Case Resources: Many teaching cases pay little attention to modern animation 
production technologies, 3D animation, and emerging fields such as virtual reality, leading to a 
disconnect between curriculum content and industry needs. 

Insufficient Updating of Teaching Equipment and Technology: Some institutions still rely on 
traditional tools for animation teaching, lacking practical support for digital production 
technologies. For example, students rarely have access to advanced tools like motion capture 
equipment, resulting in insufficient digital creation abilities. 

These issues restrict students' in-depth understanding and flexible application of animation 
motion principles, urgently calling for the introduction of new technologies and methods 
through teaching reform. 

2.3. Potential and Value of Motion Capture Technology in Animation Education 

Enhancing Teaching Intuitiveness and Efficiency: Motion capture technology visually presents 
complex movements dynamically, allowing students to directly observe the motion trajectories 
and details of characters in 3D space, thus intuitively understanding animation motion 
principles. 

Strengthening Students' Practical Abilities: Through motion capture equipment, students can 
perform real dynamic capture and data processing, gaining complete practical experience from 
action collection to animation production, significantly improving their operational capabilities 
in digital production. 

Promoting the Integration of Traditional and Modern Animation Teaching: Motion capture 
technology not only supports modern 3D animation production but can also be combined with 
traditional hand-drawn animation methods. For example, by analyzing captured data, students 
can transform complex movements into frame-by-frame animation designs, improving 
efficiency while retaining the artistic expressiveness of hand-drawn animation. 

Meeting Industry Demand for Technical Skills: As the animation industry increasingly demands 
technical talents, students mastering motion capture technology have greater competitiveness 
in the job market. Integrating this technology into teaching can enhance students' employability 
and help schools optimize their animation curriculum to align with industry needs. 

In conclusion, motion capture technology has significant application value and development 
potential in animation education. Its introduction can effectively compensate for the 
shortcomings of traditional teaching models and provide new directions and ideas for the 
reform of animation motion principles teaching. 
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Dimension 
Traditional Teaching of Animation 

Motion Principles 

Teaching of Animation Motion 
Principles Based on Motion Capture 

Technology 

Teaching 
Intuitiveness 

Relies on teachers’ verbal 
explanations and students’ 

imagination; motion principles are 
abstract and difficult to visualize. 

Dynamic data visualization directly 
presents motion trajectories, center of 
gravity, speed, and other parameters, 

making understanding more intuitive. 

Teaching 
Resources 

Materials are mainly textbooks and 
a limited number of cases; it is 

difficult to present the details of 
complex movements. 

Motion capture systems can collect 
various types of movements in real 

time; resources are diverse and 
reusable. 

Practical 
Engagement 

Practical sessions are limited; 
students primarily observe and 

imitate. 

Highly experimental; students 
participate in the whole process, 
including motion capture, data 

processing, and animation production. 

Learning Difficulty 

Motion rules are abstract; students 
find it hard to grasp three-

dimensional movement from two-
dimensional sketches. 

Real-life motion drives learning, 
lowering the threshold of 

understanding; three-dimensional 
skeletal data assist comprehension. 

Teaching 
Efficiency 

Theory-heavy, with long learning 
cycles and delayed feedback. 

Real-time data feedback improves 
learning efficiency; the effects of 

movement can be verified immediately. 

Development of 
Technical Skills 

Emphasizes traditional drawing 
methods, with limited coverage of 

digital animation workflows. 

Emphasizes digital skills such as data 
cleaning, motion retargeting, and 3D 

software operation. 

Development of 
Creative Ability 

Innovation depends largely on 
students’ personal experience and 
drawing skills, which grow slowly. 

Through combination of different 
captured motions and dynamic 

experiments, it promotes innovative 
expression and supports cross-

disciplinary integration (e.g., AI, VR). 

Alignment with 
Industry Practices 

Considerable gap between teaching 
content and contemporary 

animation and game production 
pipelines. 

Highly consistent with real production 
workflows and aligned with industry 
demand for motion-capture-capable 

talents. 

Scientific Nature 
of Data 

Lacks analysis of motion 
parameters; evaluation relies mainly 

on subjective experience. 

Allows quantitative analysis of speed, 
angles, trajectories, etc., enhancing 

objectivity and scientific rigor. 

Teaching 
Effectiveness 

Misunderstandings of motion 
principles are common, and the 

differences in students’ 
performance are significant. 

Visualization of movement improves 
overall learning outcomes and reduces 
differences in students’ performance. 

 

3. Application Analysis of Motion Capture Technology 

3.1. Typical Applications in Animation Production 

Film and Television Animation Production: In film production, motion capture technology is 
widely used to showcase complex human movements and emotional expressions. Films 
like Avatar and King Kong capture actors' performances to transfer real movements and 
delicate emotions to virtual characters, providing audiences with a more immersive visual 
experience. 
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Game Animation Development: Due to its ability to quickly generate high-precision character 
animations, motion capture technology is widely applied in game development. By capturing 
real human movements, game characters exhibit more natural and smooth dynamic effects. 
Games such as Assassin's Creed and God of War successfully achieve realistic character 
performances through motion capture technology. 

Virtual Reality (VR) and Augmented Reality (AR): In VR and AR fields, motion capture 
technology is used to real-time capture users' movements and synchronize them with virtual 
environments, enhancing interactive experiences. Users can directly control the behavior of 
virtual characters through motion capture, creating highly personalized virtual experiences. 

Other Creative Fields: Motion capture technology is also applied in advertising creation, dance 
choreography, and sports action analysis. For example, capturing the movement data of 
professional athletes provides real and detailed reference materials for animation design. 

3.2. Analysis and Support for Animation Motion Principles 

Motion capture technology plays a crucial role in teaching and analyzing animation motion 
principles with its ability to accurately record and reproduce real movement trajectories: 

Providing Real Movement Data: It generates high-precision dynamic data by recording the 
movement trajectories of real characters or objects, including detailed information such as 
speed, acceleration, and angular changes. These data intuitively display complex motion 
principles like center of gravity movement, inertia, and reaction force, providing clear 
references for students. 

Strengthening Dynamic Analysis Abilities: The technology decomposes dynamic movements 
into visual trajectories, allowing students to analyze motion details from different angles and 
deeply understand the design process of dynamic principles and character movements. 

Improving the Precision of Character Performance: The realism and fluency of character 
movements are the core of animation creation. By capturing real movements, animators can 
quickly optimize the motion rhythm and posture design of characters, making animation works 
more vivid and expressive. 

Supporting Experimentation and Innovation: It provides possibilities for experimental 
animation creation. Students can modify or exaggerate captured data to explore unique 
character movements, fully integrating artistic creativity with technical practice. 

Lowering the Learning Threshold: Compared with the complex process of traditional frame-by-
frame animation design, motion capture technology offers a more efficient and intuitive 
learning tool, enabling students to focus more on the creative expression of motion design 
rather than being troubled by tedious production steps. 

In summary, motion capture technology not only plays an important role in animation 
production but also provides strong technical support for teaching animation motion principles, 
helping students comprehensively understand and apply the principles and techniques of 
motion laws. 

4. Reform Practices of Motion Capture Technology in Animation Motion 
Principles Teaching 

4.1. Design of the Teaching Integration Scheme 

To optimize the teaching effect of animation motion principles courses, this study designs a 
teaching reform scheme based on motion capture technology, focusing on innovations in 
teaching content, methods, and evaluation: 
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4.1.1. Teaching Content Design 

Integration of Basic Theories and Practical Applications: Incorporate basic knowledge of 
motion capture technology, including equipment principles, data collection processes, and data 
processing methods, closely combining them with the dynamic principles in animation motion 
principles courses. 

Hierarchical Teaching Modules: Divide the curriculum into three stages: theoretical learning, 
experimental practice, and creative output, ensuring that students gradually master motion 
capture technology and apply it to animation creation. 

Case-Oriented Learning Resources: Select classic motion capture cases from film, television, 
and games, combined with students' practical productions, to enhance the practicality and 
attractiveness of the course. 

4.1.2. Innovative Teaching Methods 

Experiential Teaching: Allow students to personally operate motion capture equipment, 
intuitively understanding the working principles and practical applications of the technology. 

Project-Based Learning: Complete the entire process from motion capture to animation design 
in group projects, cultivating students' teamwork and comprehensive practical abilities. 

Data Analysis and Feedback: Guide students to optimize motion performance in animations 
through real-time analysis of captured data, improving the pertinence and efficiency of learning. 

4.1.3. Teaching Evaluation Mechanism 

Establish a multidimensional evaluation system covering theoretical knowledge mastery, 
practical operation abilities, creative expression of works, and teamwork abilities to 
comprehensively measure students' learning outcomes. 

4.2. Teaching Case: Classroom Practice and Effect Analysis Based on Motion 
Capture 

To verify the application effect of motion capture technology in teaching, the following teaching 
case is designed and implemented: 

1 Case Background Theme: Analysis of Motion Principles and Animation Production for 
Character Running Movements. 

  Teaching Objectives: Use motion capture technology to help students understand the motion 
principles of center of gravity movement, inertia, and rhythm changes during character running, 
and apply them to animation design. 

2 Classroom Practice Steps Preparation Stage: Explain the basic motion principles of running 
movements to students, display classic animation cases, and briefly introduce the operation 
methods of motion capture equipment. 

3 Practice Stage Students form groups to collect real running motion data using motion capture 
equipment. 

Process the data with capture software to analyze joint motion trajectories and speed changes. 

Apply the processed data to animation software to complete the running animation design of 
characters. 

4 Feedback Stage Analyze the advantages and disadvantages of different animation designs 
through group presentations and teacher comments, emphasizing the importance of motion 
capture data in improving motion realism and expressiveness. 

4.3. Effect Analysis 

Student Feedback: Most students reported that motion capture technology is intuitive and vivid, 
helping deepen their understanding of complex motion principles and stimulating their strong 
interest in practice. 
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Learning Outcomes: Compared with traditional hand-drawn teaching, the teaching case based 
on motion capture significantly improved the overall level of students' works in terms of motion 
fluency, rhythm, and dynamic expressiveness. 

Teaching Feedback: Teachers believed that this teaching model not only effectively students' 
learning interest but also significantly enhanced their comprehensive abilities in the digital 
production field. 

5. Evaluation of Teaching Reform Effects 

5.1. Design of the Evaluation System 

To scientifically evaluate the effects of teaching reform, a multidimensional and multilevel 
evaluation system is designed, covering teaching content, methods, and students' learning 
effects: 

5.1.1. Evaluation Objectives 

Comprehensively measure the effect of integrating motion capture technology into animation 
motion principles teaching; 

Diagnose problems in the reform process to provide a basis for future optimization; 

Ensure the scientificity, fairness, and operability of the evaluation process. 

5.1.2. Evaluation Dimensions 

Student Learning Outcomes: Evaluate knowledge mastery, skill application abilities, and 
creative performance. 

Teaching Process Implementation: Focus on the rationality of curriculum design, effectiveness 
of teaching methods, and student participation. 

Teaching Resource Utilization: Include the usage of motion capture equipment, application 
effect of case libraries, and support from teaching auxiliary resources. 

Student Satisfaction: Collect feedback on course content and teaching methods through 
questionnaires or interviews. 

5.1.3. Evaluation Methods 

Quantitative Evaluation: Obtain objective data through performance analysis, work scoring, 
and skill tests. 

Qualitative Evaluation: Analyze teaching effects through student interviews, teacher logs, and 
classroom observations. 

Multi-Stakeholder Participation: Involve students, teachers, and industry experts in evaluation 
to ensure comprehensive assessment from multiple perspectives. 

5.2. Quantitative and Qualitative Analysis of Student Learning Effects 

5.2.1. Quantitative Analysis 

Test Score Comparison: Theoretical knowledge tests and practical operation assessments were 
conducted at the beginning and end of the course. Results showed that students in the motion 
capture teaching group had significantly higher score improvements in understanding motion 
principles and animation production abilities compared to those in the traditional teaching 
group. 

Work Scoring Statistics: Statistical results indicated that works created using motion capture 
technology scored higher in terms of motion fluency, dynamic rhythm, and realism. 

Student Participation Analysis: Data on classroom interaction, assignment submission, and 
equipment usage frequency showed that the new teaching model significantly improved 
students' learning enthusiasm and participation. 
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5.2.2. Qualitative Analysis 

Student Feedback: Questionnaire and interview results showed that most students believed the 
application of motion capture technology made motion principles more intuitive, the learning 
process more interesting, and enhanced their practical operation experience. 

Teacher Observations: Teaching logs indicated that students showed stronger initiative and 
creativity in practical links, able to more flexibly apply theoretical knowledge to animation 
creation. 

Industry Expert Opinions: Expert reviews unanimously agreed that this teaching reform model 
is close to actual industry needs and helps cultivate animation professionals with modern 
technical application abilities. 

5.3. Achievements and Limitations of the Reform 

5.3.1. Main Achievements 

Improved Technical Application Abilities: The introduction of motion capture technology 
enabled students to have a deeper understanding of complex motion principles and master 
animation production skills in line with industry frontiers. 

Modernized Teaching Content: Curriculum design became more aligned with industry needs, 
enhancing teaching practicality and attractiveness. 

Stimulated Learning Interest: Experiential teaching and project-driven learning significantly 
improved student participation and enthusiasm. 

Enhanced Employment Competitiveness: Students mastering motion capture technology can 
adapt faster to the working environment of the digital animation production field after 
graduation. 

5.3.2. Limitations 

Equipment Resource Constraints: The high cost of motion capture equipment may lead to 
insufficient quantities or high maintenance costs in some institutions. 

Incomplete Teaching Content: Focusing on data collection and application, the course may 
neglect the cultivation of traditional hand-drawn skills and artistic expressiveness. 

High Teacher Training Needs: The reform requires teachers to have both animation teaching 
experience and motion capture technology skills, with some needing additional training to 
adapt to the new model. 

Need for Continuous Evaluation System Optimization: Existing evaluation methods require 
more data support to further improve scientificity and comprehensiveness. 

5.3.3. Improvement Suggestions 

Increase equipment investment and optimize resource allocation; 

Organically combine traditional animation skills with motion capture technology teaching to 
ensure students' comprehensive development; 

Provide professional training for teachers to enhance the technical level of the teaching team; 

Introduce long-term tracking evaluation mechanisms to continuously monitor the actual effects 
of teaching reform and industry feedback. 

6. Future Prospects for Motion Capture Technology Teaching Reform 

6.1. Integration Trends with Traditional Animation Teaching 

Integration of Technology and Art: Motion capture technology emphasizes precise data 
collection and reproduction, while traditional animation teaching values artistic expression and 
creative design. Their future integration will drive animation education from single-skill 
training to comprehensive quality cultivation, retaining the hand-drawn aesthetics and 
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narrative abilities of traditional animation while introducing the precise reproduction of real 
motion principles through motion capture technology to cultivate compound talents with both 
technical and artistic literacy. 

Deepening of Hierarchical Teaching Models: 

Basic Stage: Build on traditional animation teaching to emphasize students' perception and 
creative abilities of motion principles. 

Advanced Stage: Introduce motion capture technology and combine case analysis to help 
students understand the relationship between dynamic data and animation performance. 

Comprehensive Application Stage: Integrate motion capture with traditional animation skills to 
complete the design and production of complex projects. 

Integration of Teaching Resources: Future animation teaching will focus more on cross-
technical and cross-media resource integration, providing open resources for motion capture 
technology through digital platforms while retaining traditional animation case libraries to 
meet the learning needs of students at different levels. 

6.2. Influence of Emerging Technologies (VR, AI, etc.) on Animation Teaching 

Introduction of Virtual Reality (VR) Technology: 

Immersive Teaching Laboratories: Use VR to simulate the dynamic effects of complex 
movements, providing students with barrier-free multi-angle observation. 

Interactive Creation Tools: Combine VR animation creation software to achieve real-time 
design and motion adjustment, improving learning efficiency and creative output capabilities. 

Application of Artificial Intelligence (AI) Technology: 

Intelligent Auxiliary Teaching: Analyze students' works through AI algorithms to provide 
precise feedback and improvement suggestions. 

Motion Synthesis and Optimization: Use AI to generate diverse motion data, expanding 
students' creative inspiration while optimizing noise or error data in motion capture. 

Personalized Learning Paths: Develop individual learning plans based on AI data analysis to 
enhance the pertinence and personalization of teaching. 

Integrated Teaching Model of Cross-Technology Fusion: In the future, motion capture, VR, and 
AI technologies will be deeply integrated in animation teaching, comprehensively improving 
teaching efficiency and learning experience from data collection, animation production, to 
effect presentation. This model will drive animation education toward a technology-driven and 
creativity-oriented direction. 

6.3. Continuous Innovation Paths for Animation Motion Principles Teaching 

Dynamic Update of Teaching Content: With the rapid development of the animation industry 
and emerging technologies, regularly update curriculum content to incorporate the latest 
industry cases and technical applications, ensuring teaching keeps pace with industrial needs. 

Multidisciplinary Integration Strategies: Strengthen the integration of animation motion 
principles teaching with other disciplines such as sports science, psychology, and computer 
science, providing students with a more diversified learning background. Introducing 
interdisciplinary knowledge can enhance students' comprehensive abilities in motion principle 
understanding, animation creation, and technical application. 

Construction of Open Learning Platforms: 

Provide interactive course resources and teaching videos; 

Develop motion capture simulation software for students to experience technical operations 
through virtual equipment; 
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Facilitate communication and cooperation between students, industry experts, and teachers 
through online communities. 

Strengthening Practice-Oriented Teaching Models: Future innovation in animation education 
should place greater emphasis on practicality, combining classroom learning with actual 
production needs through industry-university cooperation and joint projects. Participation in 
real projects allows students to apply theoretical knowledge to practical work, enhancing 
employment competitiveness. 

Cultivation of International Perspectives: Introduce leading international animation 
production processes and technical standards, organize students to participate in international 
animation competitions or projects, and cultivate animation talents with a global vision. 
Promote the alignment of domestic animation teaching with international standards through 
international resource sharing and exchanges. 
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