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Abstract  
This study explores the impact of metaverse on vocational skills training in higher vocational education in my 
country, focusing on practical experience, professional knowledge, innovation ability, and technical proficiency 
and assessing the level of students using metaverse to improve technical and vocational skills. The research 
subjects are students in the audio-visual language course of the digital media art design major at Fuzhou Software 
Vocational and Technical College. A quantitative research method was adopted, using teaching plans, pre-test and 
post-tests, questionnaires, and other tools, and a total of 54 valid questionnaires were collected. The results showed 
a high level: (1) The impact of metaverseon vocational skills training in higher vocational education, focusing on 
practical experience, professional knowledge, innovation ability, and technical proficiency. (2) Vocation skill after 
learning by metaversehigher than before learning by metaverse technology. (3) Students who learn metaverse had 
to qualify the student’s feedback level high. Metaversefosters an interactive learning approach, enhancing 
vocational skills, transforming educational models, and supporting teaching reform while laying the groundwork 
for its broader application in vocational education through curriculum innovation. 
Keywords: Metaverse, Immersive Learning Environment, Vocational Skills, Chinese Higher Education 
1. Introduction  
1.1 Research Background 
With the advent of the metaverse era, a new digital environment is transforming vocational education. Defined as 
an immersive universe merging real and virtual worlds, the metaverse allows users to interact through avatars, thus 
enhancing learning experiences (Tlili et al., 2022; Recker et al., 2021). This innovation fosters new pedagogical 
methods, aiding in developing vocational skills while addressing the limitations of traditional teaching methods 
that often lack practical application (Lam et al., 2020). 
With its unique interactivity and immersive experience, metaverseprovides new perspectives and methods for 
modern teaching, greatly enriching the teaching content and form of vocational education. It simulates the 
operating environment and provides immersive practical training (Tlili et al., 2022). Some vocational schools have 
begun to use virtual reality (VR) and augmented reality (AR) technologies to build virtual training platforms to 
promote the improvement of education quality (Moolenar & Sleegers, 2015; Niemi & Isopahkala, 2015). At the 
same time, the advancement of technologies such as mobile Internet and 5G networks also supports the application 
of metaverse in vocational education (Gastón et al., 2022). The rise and application of metaverse provide 
vocational education students with a more realistic and vivid learning experience and promote improving their 
professional skills (Moolenar & Sleegers, 2015; Niemi & Isopahkala, 2015). 
The use of metaverse in higher vocational schools will help develop students’ technological skills and practical 
professional skills in creating innovation. Therefore, the impact of metaverse on students’ career skills should be 
further studied. 
1.2 Research Questions 
This research, therefore, aims to address the following issues： 
1) How can metaverse enhance students’ vocational skills in higher vocational education in China? 
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2) To What extent does the implementation of Metaverse enhance students’ vocational skills, such as practical 
experience, professional knowledge, and innovative ability, in Chinese Higher Education compared to before its 
implementation? 
3) How can metaverse be used to improve students’ technology and vocational skills qualification in Chinese 
higher vocational education? 
1.3 Research Objective 
1) To study the impact of metaverse on students’ vocational skills in China’s higher vocational education. 
2) To compare the differences before and after implementing metaverse to investigate the extent to which the 
implementation of Metaverse enhances students’ vocational skills, such as practical experience, professional 
knowledge, and innovative ability, in Chinese Higher Education. 
3) To explore the students’ qualifying level about using metaverse to improve technology and vocational skills in 
Chinese higher vocational education. 
1.4 Research Hypotheses 
1) Vocational skills after learning by metaverse are higher than before learning by metaverse technology. 
2) Students who learn metaverse have qualified the students’ feedback level high qualify 
1.5 Research Framework 
This study examines the impact of Metaverse on students’ vocational skills, focusing on independent variables 
like immersive learning environments and enhanced student interaction. The dependent variable, Technical Skills, 
includes professional knowledge, practical experience, and innovation ability. Through literature analysis and a 
combination of pre-tests, post-tests, and surveys, the research evaluates changes in students’ vocational skills 
before and after implementing Metaverse Technology, aiming to contribute to developing a modern vocational 
education system. 
 

Figure 1. Research framework 
 
2. Literature Review  
2.1 Theoretical Framework 
The theoretical framework of this study integrates immersive learning theory and situational teaching theory to 
explore the application of Metaverse in vocational education.  
2.1.1 Immersive Learning Theory 
As Schott and Marshall (2018) noted, Immersive learning theory is a cutting-edge educational approach that 
enhances learner engagement by creating realistic, sensory-rich environments. This method encourages active 
participation and improves knowledge transfer by simulating real-world scenarios, facilitating deeper learning 
(Mikropoulos & Natsis, 2011). Dede (2009) highlights that immersive environments increase learners’ emotional 
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and cognitive investment, enhancing problem-solving capabilities. Technology, particularly VR and AR, is pivotal 
in facilitating immersive experiences, fostering student motivation, and enhancing learning through multi-sensory 
engagement (Csikszentmihalyi, 1990; Allison et al., 2012). Research indicates that such environments improve 
student engagement and innovation skills (Slater & Sanchez-Vives, 2016). The Metaverse is an optimal platform 
for vocational education that provides safe, simulated work environments that enhance practice without real-world 
risk (Freina & Ott, 2015). 
2.1.2 Situational Teaching Theory 
Situational teaching theory, developed from the work of Lave and Wenger (1991), asserts that knowledge 
acquisition is context-dependent and that traditional teaching methods often struggle to connect theory with 
practice. Metaverse addresses this gap by creating immersive environments that foster contextually relevant 
learning, thus improving student engagement and professional skills (Dede, 2009). Situated cognition theory, 
proposed by Brown et al. (1989), further complements this by emphasizing the importance of real-world contexts 
in learning. It promotes experiential learning, wherein students construct knowledge through direct engagement in 
realistic tasks. Dede (2009) also identifies how immersive learning enhances student engagement and motivation 
while bridging the theoretical knowledge and practical application gap. By simulating real work scenarios, 
Metaverse environments enable students to confront industry challenges in a controlled setting, thus fostering 
critical understanding and skill development. 
2.2 Related Research 
International research on the Metaverse in vocational education highlights its transformative potential (Anyanwu 
et al., 2024). Studies indicate that Metaverse significantly enhances students’ learning experiences by providing 
immersive environments that engage learners more effectively than traditional classrooms (Smith & Brow, 2019; 
Brown & Johnson, 2020). This technology allows students to explore and participate in virtual activities, 
stimulating curiosity and improving knowledge retention (Lee & Brown, 2019). Furthermore, vocational 
Institutions are increasingly utilizing VR/AR technologies for skills training, addressing limitations in traditional 
methods by offering realistic simulations for practical experience (Chen et al., 2018; Wang & Li, 2020). For 
instance, nursing students can practice procedures in a risk-free virtual setting (Hampton & Keys, 2017), while 
design students can create in virtual studios (Jingwei et al., 2023). Additionally, the Metaverse fosters innovation 
capabilities by providing a flexible learning space that encourages creative problem-solving and exploration 
(Johnson & Smith, 2018). Overall, integrating Metaverse in vocational education enhances learning outcomes and 
prepares students for future challenges in their respective fields. 
Domestic research on the metaverse in the field of vocational education is developing rapidly, mainly focusing on 
four levels: technology, concepts, educational structure, and educational applications (Chen & Anyanwu, 2025). 
At the technical level, researchers focus on the construction of the metaverse platform and the integration of virtual 
reality (VR) and augmented reality (AR) technologies and find that these technologies can provide a more 
prosperous learning environment and enhance students’ practical ability (Chen, 2022; Wang et al., 2023). 
Furthermore, Shizhe, OZEKI, and TANAKA (2024) suggested that awareness among teachers and students about 
the latest technologies is critical. Their statement indicates the need for more understanding of technology 
integration. At the educational concept level, research shows that metaverse education promotes the shift from 
teacher-centered to student-centered, emphasizing learners’ initiative and autonomy (Zhang et al., 2022). In terms 
of educational structure, research points out that metaverse education can promote the flexibility and openness of 
educational structure, and the curriculum is no longer fixed but flexibly adjusted according to student needs (Zhao 
et al., 2023). At the educational application level, researchers have explored the practical application of metaverse 
in medical education, language learning, and basic education, showing that it can improve learning efficiency and 
interest (Jingwei et al., 2023; Haitao, 2022; Yueming et al., 2022). Although domestic research is relatively 
extensive, it is still in the initial exploration stage and lacks systematicity and depth. In the future, attention should 
be paid to data security and privacy protection (Zhang & Cai, 2023; Liao & Sun, 2023). 
Educators can design more engaging and effective educational models that align with Metaverse by integrating 
these insights. 
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3. Research Methodology  
3.1 Research Design 

 

 

Figure 2. Relation between research objective and research instrument 
 
Figure 2, this study utilizes a quasi-experimental design with a pre-test and post-test approach, assessing the impact 
of Metaverse on students’ vocational skills in digital media art design. The course of audio-visual language, 
particularly the chapter on light and shadow, serves as the focus (pre-test and post-test). Students undergo 
traditional teaching methods prior to implementation, followed by Metaverse-enhanced instruction. Data from 
vocational skills tests and questionnaire surveys will be analyzed quantitatively to evaluate the effects on learning 
experience, practical ability, and innovation capability.  
3.2 Population and Sample Group 
This study mainly studies the practical application of meta-inverse technology in the audio-visual language course 
of the digital media art design major of Fuzhou Software Vocational and Technical College. There are 157 first-
year students majoring in digital media art design in three classrooms. In order to ensure the diversity and 
representativeness of the data and make the research results more universal, we use cluster random sampling to 
select a sample group. The researcher selects the classroom number by himself: classroom 1 = 54 people, classroom 
2 = 54 people, classroom 3 = 49 people, and finally, classroom 1 is selected as the sample group. 
Specific sample information: 
Number of students: 54 people 
Gender ratio: 21 males, 33 females 
Educational background: All are first-year students majoring in digital media art design. 
 
Table1. Population and sample 

Major Population Sample 
Digital media art design major Male Female Male  Female 

53 104 21 33 
Total 157 54 
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3.3 Research Instruments 
3.3.1 Lesson Plan 
The lesson plan consists of five 45-minute sessions designed to assess the impact of metaverse on vocational skills 
in higher education. Each session focuses on specific topics, such as light and shadow, and employs immersive 
virtual environments, interactive discussions, and practical evaluations to enhance students’ professional 
knowledge, innovation abilities, and learning experiences. The development process involved understanding 
students’ needs, designing diverse teaching methods, expert validation, and conducting effective evaluations to 
refine the teaching approach and ensure successful learning outcomes. 
3.3.2 Pre- and Post-Experimental Test 
Pre- and post-experimental tests were conducted to assess the effectiveness of Metaverse on students’ vocational 
skills in higher education. A baseline test of 30 multiple-choice questions was administered before and after the 
intervention, covering topics such as shadows, light nature, and three-point lighting. After collecting test scores 
from students, statistical analysis was performed to evaluate improvements in professional knowledge, technical 
skills, and innovation abilities. 
3.3.3 The Questionnaire 
The questionnaire consists of 18 items across four dimensions: Practical experience (5), Professional knowledge 
(5), Innovation ability (5), and Opinion on metaverse (3). Responses are measured using a 5-point Likert scale (1–
5). Data will be analyzed quantitatively for insights into students’ perceptions. 
3.4 Data Analysis 
Data analysis will adopt quantitative analysis methods, mainly including the following steps: 
3.4.1 Descriptive Statistics 
The questionnaire uses frequency, average, and standard deviation 
3.4.2 Inferential Statistics  
Pre-test and Post-test use a t-test dependent sample. 
4. Findings and Discussion  
4.1 Conclusion 
Objective 1: To study the impact of metaverse on enhancing students’ vocational skills in higher vocational 
education in China. 
Integrating Metaverse into higher vocational education has significantly enhanced students’ professional skills. 
(1) Increased Engagement: 
Using VR/AR resources creates an immersive learning environment, capturing students’ attention and deepening 
their understanding of complex concepts. 
(2) Enhanced Knowledge and Practical Skills:  
Virtual demonstrations enable students to master and apply theoretical knowledge practically, significantly 
improving their understanding and skills in manipulating light and shadow settings. 
(3) Fostering Innovation:  
Virtual group discussions on the Metaverse platform promote collaboration, enhance teamwork, and stimulate 
innovative thinking among students. 
(4) Continuous Improvement through Feedback:  
Real-time feedback and post-class evaluations allow students to identify their strengths and weaknesses, 
facilitating ongoing development of vocational skills. 
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Table 2. Frequency and percentage of gender, age and GPA 
Item Frequency Percentage 
Gender Male 21 38.89 

Female 33 61.11 
Age 18–19 33 61.11 

20–21 21 38.89 
 
 
GPA 

Under 2 6 11.11 
2.1–2.5 16 29.63 
2.6–3.0 26 48.15 
3.1–3.5 2 3.70 
Over 3.5 4 7.41 

  
Table 2, A study was conducted with 54 Digital Media Art and Design students at Fuzhou Software Vocational 
and Technical College, comprising 21 males (39%) and 33 females (61%). The largest age group includes 33 
students aged 18–19 (61.11%), while 21 are aged 20–21 (38.89%). GPA distribution shows that 48.1% of students 
have GPAs between 2.6 and 3.0, indicating a solid academic foundation. This demographic data provides a relevant 
background for evaluating the impact of Metaverse on vocational skills development among these students. 
 
Table 3. Mean, standard deviation, interpretation of the student’s opinions about the before and after use of 
Metaverse to improve technology and vocational skills  

Question M SD Interpretation 
Professional 
Knowledge 

1. The projects or tasks implemented in this course have greatly helped me 
improve and master professional knowledge 

4.07 0.91 High 

2. The projects or tasks implemented in this course enabled me better to grasp 
the core concepts in my professional field and immensely helped me 
understand the technical and theoretical knowledge  

4.02 0.88 High 

3. Through the Metaverse platform, I can more easily acquire and learn 
cutting-edge industry knowledge 

3.83 0.97 High 

4. The virtual experiments and simulations in the Metaverse can enhance my 
ability to apply professional theories in practice 

3.74 0.83 High 

5. In the Metaverse environment, I can more intuitively master the operating 
skills of professional equipment 

3.74 0.83 High 

Practical 
Experience 

6. Metaverse provides me with more opportunities for practical operations and 
enhances my hands-on ability. 

4.04 0.91 High 

7. Through the Metaverse platform, I can simulate the real working 
environment and improve my practical skills. 

3.93 0.82 High 

8. The virtual training projects in the Metaverse help me better understand and 
apply vocational skills. 

4.04 0.85 High 

9. Metaverse allows me to collaborate remotely with classmates and improves 
my teamwork ability. 

4.80 0.77 High 

10. In the Metaverse environment, I can practice operations repeatedly, which 
enhances my practical confidence. 

4.07 0.87 High 

Innovative Ability 11. The interactive and exploratory activities in this course allowed me to 
think more freely and creatively, making it easier to develop innovative ideas. 

3.87 1.01 High 

12. I was able to design and implement innovative solutions in this course, 
which stimulated my creativity 

4.07 0.89 High 

13. On the Metaverse platform, I have more opportunities to participate in 
innovative projects and practical activities 

3.98 0.88 High 

14. The Metaverse platform provides me with a new channel to showcase and 
share my innovative achievements 

3.85 0.96 High 

15. The study of this course encouraged me to explore and learn professional 
knowledge and think critically  

4.15 1.00 High 

Opinion about the 
Use of Metaverse 
Technology 

16. Metaverse makes me more engaged in course learning. 3.67 1.01 High 
17. I am satisfied with the metaverse used in the course. 4.15 0.79 High 
18. I hope to use metaverse in more courses. 4.20 1.09 High 
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Table 4. Average, standard deviation, interpretation of the items 
Items Group M SD Interpretation 
Professional knowledge After 3.88 0.89 High 
Practical Experience After 4.07 0.85 High 
Innovative Ability After 3.99 0.95 High 
Opinion about the Use of Metaverse Technology After 4.01 0.99 High 

 
Table 4, The study shows that applying metaverse in higher vocational education in China has significantly 
improved students’ professional skills. According to the data in Table 3, after adopting metaverse technology, the 
average score of students’ professional knowledge was 3.74–4.07, with a standard deviation of 0.83–0.97, showing 
that students had a relatively consistent understanding of professional knowledge related to metaverse technology. 
The average practical experience score was 3.93–4.80 (SD: 0.77–0.91), and the average score of innovation ability 
was 3.85–4.15 (SD: 0.88–1.01), reflecting students’ positive views on innovation ability. Students had consistent 
cognitive consistency on metaverse technology, with scores ranging from 3.67–4.20 and a standard deviation of 
0.79–1.09.  
Through this teaching plan, the introduction of metaverse has improved students’ interest in learning, knowledge 
mastery, and practical skills. Virtual discussions promote teamwork and innovation, and timely feedback 
mechanisms support the continuous development of skills. Overall, metaverseeffectively combines theory and 
practice. Especially in the digital media art and design major, students studying metaverse show a higher level of 
professional knowledge, with an average score of 3.88–4.07 and a standard deviation of 0.85–0.99. 
Objective 2: To compare the differences before and after implementing metaverseto investigate the extent to which 
the implementation of Metaverse enhances students’ vocational skills, such as practical experience, professional 
knowledge, and innovative ability, in Chinese Higher Education. 
 
Table 5. Average, standard deviation and t-test classified by pre-test and post-test 

Group df M SD t
Pre-Test 53 12.76 2.83 17.02 
Post-Test 53 23.57 3.42

Note. t.05,53=1.67. 
 
Table 5, The data showed that before the introduction of Metaverse technology, the average score of the 54 students 
was 12.76, with a standard deviation of 2.835, indicating that the overall performance level of the students was 
relatively low and concentrated. However, after the introduction of Metaverse technology, the average score of 
the 54 students significantly increased to 23.57, with a standard deviation of 3.424, significant and stable growth 
in all scores. 
Research has shown that Vocabulary skills after learning with metaverse are higher than before learning with 
metaverse technology. 
Objective 3: To explore the students’ qualifying level about using metaverse to improve technology and vocational 
skills in Chinese higher vocational education. 
According to the data, students majoring in Digital Media Art and Design at Fuzhou Software Vocational and 
Technical College, after learning metaverse technology, had a high-level average between 3.88–4.07, a standard 
deviation of 0.85–0.99. 
Practical Experience had a high level and highest average of 4.07 standard deviation of 0.85. See Table 3. 
Table 3 shows, “Students who learn metaverse have to qualify the students’ feedback level high qualify.” 
4.2 Discussion  
Metaverse significantly enhances vocational skills in higher education in China, improving professional 
knowledge (mean 3.88, SD 0.89), practical experience (mean 4.07, SD 0.85), and innovative abilities (mean 3.99, 
SD 0.82). Students’ attitudes also improved (mean 4.01, SD 0.99). This aligns with findings from Slater & 
Sanchez-Vives (2016) and Sheridan (2016), suggesting that such teaching modes improve practical abilities, 
teamwork, and innovative thinking capabilities (Smith & Brown, 2019). Despite the potential challenges, including 
high equipment costs and the necessity for tailored instructional design, Metaverse presents a transformative 
approach to vocational training by simulating real environments where students can practice skills safely. 
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Integrating technology, resources, and instructional design will maximize its benefits, fulfilling the demand for 
practice-oriented training in vocational education. 
Implementing metaverse significantly enhances students’ vocational skills in Chinese higher education. Research 
indicates that students demonstrate improved practical experience, professional knowledge, and innovative ability 
after engaging with metaverse technologies compared to traditional learning methods (Neama et al., 2022; Parks, 
2022). Unlike conventional teaching, which relies on lectures and textbooks, the metaverse technology offers 
immersive environments that facilitate understanding complex concepts through virtual simulations (Chen et al., 
2018). Furthermore, metaverse provides near-real practice scenarios that address the restrictions of physical 
classrooms, allowing students to practice extensively in a safe, low-cost environment, thereby enhancing their 
practical skills (Smith et al., 2021). It also fosters creativity through interactive learning spaces, encouraging 
students to explore problems independently and develop innovative solutions (Zhang et al., 2021). Overall, the 
adoption of metaverse in vocational education aligns educational practices with industry needs, ultimately boosting 
students’ professional competitiveness and preparing them for future challenges 
Introducing Metaverse in Chinese higher vocational education has significantly enhanced students’ attitudes 
towards improving their vocational skills. Research indicates that this technology transforms traditional, didactic 
learning into engaging, interactive experiences, fostering higher student interest and learning efficiency (Li & 
Wang, 2020). Students are more willing to embrace novel learning methods, stimulating their enthusiasm and 
participation, ultimately leading to improved learning outcomes. This positive shift in attitudes is crucial for 
teaching reform in vocational education, as it encourages students to explore the potential of technology, enhancing 
their personal and professional competitiveness. The findings align with previous studies by Wang et al. (2020) 
and Radianti et al. (2020), demonstrating that adapting education to meet students’ learning needs through 
technology can inject innovative momentum into vocational education modernization. The significant 
improvement in students’ attitudes towards Metaverse underscores its potential and prospects in enriching learning 
experiences and reshaping perceptions of technology in education. 
5. Conclusion 
5.1 Summary 
1) Vocational skills after learning by metaverse are higher than before learning by metaverse technology. 
2) Students who learn metaverse have qualified the students’ feedback level high qualify. 
5.2 Future Research 
Future research should expand the sample size of higher vocational colleges for better generalizability and conduct 
longitudinal studies on the long-term impact of metaverse on vocational skill development. Additionally, 
investigating its application across various disciplines and integrating it with innovative teaching methods like 
artificial intelligence or gamification will enhance educational outcomes. Identifying challenges faced by 
educators in implementing metaverse and proposing strategic solutions is also recommended for future studies. 
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