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Abstract 

Objectives: Virtual Reality (VR) is an emerging technology with vast 

potential across various sectors, including education. In the context of 

physical education, VR offers an interactive and engaging learning 

experience, particularly beneficial for students with special needs. This 

study aims to explore the application of VR in delivering physical education 

materials to students with special needs, focusing on program design, 

student experience, and the impact on their physical and social skills. 

Materials and Methods: This research employed a quantitative approach 

with an experimental design to evaluate the effectiveness of VR-based 

learning in physical education for children with special needs. By using this 

design, the study compared learning outcomes between an experimental 

group that utilized VR and a control group that followed conventional 

teaching methods. 

Results: The findings indicate a statistically significant difference between 

the VR-based and traditional learning methods. The analysis revealed a p-

value of less than 0.05, suggesting that VR significantly enhances learning 

outcomes compared to conventional approaches. 

Conclusions: The implementation of VR in physical education presents a 

promising alternative for enhancing the learning experience of students with 

special needs. Understanding how VR can be effectively integrated into 

teaching practices may foster a more inclusive and supportive educational 

environment. Furthermore, the findings provide valuable insights for 

educators and curriculum developers in designing more effective and 

adaptive learning programs. 
 

Keywords: Virtual Reality (VR), Physical Education, Special Needs Students, 

Inclusive Learning, Educational Technology. 
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Introduction 

Physical education plays a vital role in supporting the physical, social, and emotional 

development of children. However, children with special needs—those with physical, 

cognitive, or emotional impairments—often face significant barriers in accessing and 

participating in conventional physical education programs. According to the World Health 

Organization (WHO, 2024), approximately 16% of the global population lives with some 

form of disability, and many of these children remain underserved in physical activity 

settings. Traditional approaches frequently fail to accommodate their unique needs, resulting 

in limited engagement and development. 

In response to these challenges, Virtual Reality (VR) technology has emerged as an 

innovative and adaptive solution (Putri & Indarto, 2024). VR creates immersive, three-

dimensional experiences in digitally constructed environments, fostering a strong sense of 

presence (Anthes et al., 2016) In the context of physical education, VR enables children with 

special needs to engage in interactive simulations that are safe, personalized, and motivating. 

This allows them to develop motor and social skills without the physical or psychological 

limitations of real-world settings. 

A growing body of research supports the integration of VR in educational and 

physical training contexts Romano et al. (2020). Cheng & Tsai (2020) reported that VR 

enhances student engagement and learning outcomes in classroom environments. 

Specifically, Mu (2019) found that children with autism who participated in VR-based 

physical activities demonstrated improvements in both fine and gross motor skills. Similarly, 

Pello & Zega (2024) noted that VR interventions promoted greater independence in daily 

physical tasks among children with special needs. These findings suggest that VR is not 

merely a supportive tool, but a viable pedagogical method for inclusive education. 

Beyond motor skills, VR also supports the development of social competencies. 

Rochmah et al. (2025) demonstrated that children with autism improved their social 

interactions after practicing in VR environments. Additionally, Al Ardha (2022) found that 

VR significantly boosts motivation and participation, particularly for students who struggle in 

traditional educational settings. 

Despite its potential, the application of VR in physical education for children with 

special needs remains limited and faces implementation barriers, such as cost, access, and 

teacher readiness. This study aims to explore the role of VR in promoting inclusive physical 

education and to identify the opportunities and challenges involved in its practical 

application. 
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Materials and Methods 

Study Participants.  

This study focuses on the implementation of Virtual Reality (VR) in physical 

education for children with special needs at the elementary school level. The research 

involved the use of specific VR devices and applications designed to enhance both physical 

and social learning. Data were collected through classroom observations and interviews with 

students and teachers, providing comprehensive insights into their experiences and learning 

outcomes. 

The participants included 60 students with special needs enrolled in inclusive schools. 

They were randomly assigned into two groups: an experimental group that used VR in 

physical education classes, and a control group that followed conventional teaching methods. 

Random selection ensured the generalizability and validity of the study results. 

Study organization.  

A quantitative research approach was employed using an experimental design. This 

design allowed for a systematic comparison between the learning outcomes of students 

exposed to VR-based instruction and those who participated in traditional physical education 

settings. The experimental method was selected to accurately measure the effects of VR on 

the students' performance, engagement, and motivation. 

Statistical analysis.  

Data were analyzed using both descriptive and inferential statistics. Descriptive 

statistics were used to summarize student performance and engagement levels, while 

inferential statistics (e.g., t-tests or ANOVA) were applied to determine significant 

differences between the experimental and control groups. The statistical analysis aimed to 

assess the effectiveness of VR in improving physical skills, student motivation, and 

participation among children with special needs. 

Results 

The VR learning program was designed to enhance the physical, social, and emotional 

development of children with special needs through immersive and interactive experiences. It 

aimed to support students in learning fundamental motor skills across various sports while 

increasing their participation in physical activities. The learning content included diverse 

activities such as running, swimming, and team-based games, each delivered through 

engaging VR simulations that fostered a fun and motivating learning environment. 

Student responses were collected through both observation and questionnaires, 

focusing on levels of engagement, motivation, and enjoyment during the sessions. 
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Table 1. Comparison between Conventional and VR-Based Physical Education 

Variables Method Mean t-value Sig. (p) 

Physical Skills 
VR 8.33 

13.98 0.00 
Conventional 5.30 

Social Skills 
VR 7.93 

7.70 0.00 
Conventional 5.83 

Independence 
VR 7.60 

8.31 0.00 
Conventional 5.00 

 

The analysis revealed that students in the VR group demonstrated significantly higher 

physical skills compared to those in the control group, as indicated by a p-value (Sig.) of less 

than 0.05. Similar significant differences were observed in social skills and independence, 

with the VR group outperforming the conventional group in both aspects. 

Furthermore, qualitative feedback from students indicated that they felt more 

motivated and engaged during VR-based lessons. Many reported feeling more comfortable 

interacting with their peers after participating in the VR sessions. The VR program also 

contributed to improved independence, as students were more likely to initiate and participate 

actively in physical activities. 

Discussion 

The implementation of Virtual Reality (VR) in physical education has demonstrated 

significant benefits in enhancing the physical, social, and emotional development of students 

with special needs. This study found that students in the VR group outperformed those in the 

conventional group in terms of physical skills, social interaction, and independence. These 

findings align with previous studies that emphasize the effectiveness of VR in increasing 

student motivation, engagement, and motor development. 

For example, Mu (2019) found that children with autism who engaged in VR-based 

physical activities showed marked improvements in both fine and gross motor skills. 

Similarly, Cheng & Tsai (2020) reported that the integration of VR technology in classroom 

environments significantly enhanced student engagement and learning outcomes. These 

results support the conclusion that VR can serve not only as a supplementary tool but also as 

a transformative medium in inclusive physical education. 

Despite its positive outcomes, this study also identified several challenges in 

implementing VR-based physical education. One key issue is the limited training available 

for educators in operating and integrating VR tools effectively into their teaching practices. 

As noted by Anthes et al. (2016), the effectiveness of VR is heavily dependent on the 

competence of educators in managing the technology and adapting it to student needs. 
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Additionally, accessibility of VR devices remains a concern, especially in schools with 

limited funding or technological infrastructure. 

To address these issues, it is recommended that schools provide structured training 

programs for educators on the pedagogical use of VR in inclusive education settings. 

Furthermore, ensuring equitable access to devices is critical to prevent the marginalization of 

students with special needs. Al Ardha (2022) also emphasizes the importance of customizing 

VR content to match the diverse abilities of learners, suggesting that partnerships with 

technology developers could enhance the usability and relevance of VR applications for 

physical education. 

Conclusions 

This study demonstrates that the implementation of Virtual Reality (VR) in physical 

education for children with special needs significantly enhances students’ physical abilities, 

social interaction, and independence. Students who participated in VR-based learning 

exhibited higher levels of engagement and motivation compared to those in conventional 

physical education settings. 

The findings suggest that VR can serve as an effective pedagogical tool in inclusive 

education, providing a more immersive, interactive, and adaptive environment for learners 

with diverse needs. By leveraging VR technology, educators can foster a more inclusive 

atmosphere that supports the holistic development of all students, including those with 

physical, cognitive, or emotional challenges. 

However, this study is not without limitations. The sample size was relatively small 

and limited to a specific educational context (inclusion schools), which may affect the 

generalizability of the results. Moreover, the study did not evaluate long-term outcomes or 

potential side effects of extended VR use, such as screen fatigue or sensory overload. 

Additionally, this study focused primarily on student outcomes and did not examine teacher 

readiness or curriculum integration in depth. 
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