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ABSTRACT

Vocational physical education faces challenges including resource limitations, safety risks, and 
rigid teaching models. This study explores virtual reality (VR) as a web-based immersive solution 
to enhance instruction. Empirical results show that VR overcomes spatial constraints by simulating 
realistic environments—such as skiing and martial arts scenarios—and enables personalized learning 
through data-driven feedback. It supports a “pre-class, in-class, post-class” hybrid model, improving 
skill acquisition, focus, and safety. Despite limitations like user discomfort, lack of tactile feedback, and 
high initial costs, VR significantly boosts engagement and teaching efficiency. The study recommends 
policy support, teacher training, and iterative scenario design to promote the sustainable integration 
of VR in vocational physical education.
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INTRODUCTION

The rapid digitalization of education has catalyzed transformative innovations, with virtual 
reality (VR) emerging as a frontier technology capable of redefining pedagogical paradigms. While 
VR has demonstrated remarkable success in healthcare, entertainment, and military training through 
its immersive and interactive environments, its integration into education—particularly physical 
education—remains underexplored (Javvaji et al., 2024; Kuleva, 2024; Saklani, 2023). China's 
latest education plan emphasizes the urgency of embedding emerging technologies like VR into 
curricula to enhance educational equity and quality (Tang et al., 2024; Zhao et al., 2024). However, 
traditional higher vocational physical education faces systemic challenges: Over 60% of vocational 
colleges lack adequate sports facilities, while uniform teaching methods fail to address heterogeneous 
student demographics (Almakaty, 2024; Antoninis et al., 2023; Zheng et al., 2021). Conventional 
demonstration–imitation approaches have led to declining student engagement, with studies reporting 
a 35% reduction in active learning motivation in comparison to technology-enhanced classrooms 
(Lohmann et al., 2021).

Recent advancements in VR offer promising solutions to these issues. Prior research highlights 
VR’s ability to simulate realistic environments for skill practice, personalize learning through 



2

International Journal of Web-Based Learning and Teaching Technologies
Volume 21 • Issue 1 • January-December 2026

adaptive algorithms, and reduce physical risks in training scenarios (Peng et al., 2023; Thompson et 
al., 2022). Yet significant gaps persist. Existing studies often overlook discipline-specific efficacy, 
long-term financial viability, and the integration of physiological metrics to assess learning outcomes 
(Elghobashy et al., 2023). Moreover, challenges such as high implementation costs, technical barriers 
for educators, and motion sickness susceptibility hinder widespread adoption. This study addresses 
these gaps by investigating VR’s multifaceted impact on higher vocational physical education through 
a mixed-methods approach (Elendu et al., 2024; Lucas-Pérez et al., 2024; Taylor et al., 2024).

By analyzing data from 1,200 students and 300 teachers across 50 vocational colleges, this 
research reveals that VR significantly enhances skill acquisition (with a 16.9% improvement over 
traditional methods), reduces cognitive load by 37.1%, and extends focus duration by 49.8%. Notably, 
my findings indicate that VR is associated with a 50–58% reduction in training-related injury risks, 
and preliminary cost-benefit analysis—grounded in these observed safety gains—suggests a potential 
for positive return on investment as early as the third year of implementation. The study also uncovers 
heterogeneous effects across disciplines, emphasizing the need for tailored VR applications. Art 
students thrived in immersive scenarios, while engineering students reported lower satisfaction 
despite prolonged focus, highlighting the interplay between technical complexity and user experience.

Theoretical contributions include bridging disciplinary boundaries between physical education 
and information technology, while practical implications offer actionable strategies for optimizing 
resource utilization, teacher training, and adaptive content design. These findings advocate for VR as 
a transformative tool to advance intelligent, personalized, and inclusive physical education, aligning 
with global trends in educational innovation. By addressing both technological and pedagogical 
challenges, this study provides a robust framework for integrating VR into vocational education 
systems, ultimately fostering safer, more engaging, and more economically sustainable learning 
environments.

LITERATURE REVIEW

The integration of VR into educational frameworks has attracted considerable scholarly 
interest owing to its potential to transform traditional learning paradigms through deeply immersive 
experiences. A systematic review of immersive VR in education highlights its capacity to heighten 
learners’ sense of presence—an effect that reliably correlates with both improved knowledge retention 
and heightened engagement (Radianti et al., 2020). In STEM disciplines, for example, interactive 
VR simulations permit students to explore and manipulate three-dimensional molecular structures, 
thereby strengthening their conceptual understanding and spatial reasoning skills (Brown et al., 
2021). Although such foundational work predates my five-year inclusion criterion, more recent 
investigations continue to underscore VR’s versatility across diverse fields: In second-language 
acquisition, immersive re-creations of historical contexts have been shown to increase contextual 
vocabulary learning by approximately 22% over conventional classroom methods (Childs et al., 2023).

In the realm of higher vocational physical education, VR is particularly well suited to surmount 
the inherent constraints of conventional practical training. By simulating high-risk sporting scenarios—
such as virtual ski courses with dynamically adjustable gradients—students can acquire and refine 
complex motor skills in a controlled, injury-averse environment (Slater & Sanchez-Vives, 2016). 
Empirical evidence suggests that the incorporation of such simulations can reduce injury incidence 
by between 30 and 40% in comparison to traditional field-based drills (Pellas et al., 2020). Beyond 
practical skills, VR also enriches theoretical instruction: Learners who explore reconstructed ancient 
Olympic venues via immersive platforms exhibited a 27% improvement in historical knowledge 
retention versus peers receiving standard lecture-based instruction (Makransky & Petersen, 2021).

Nonetheless, several obstacles continue to hinder widespread adoption. High-fidelity VR systems 
currently demand substantial financial investment—entry-level configurations often exceed USD 
2,000 per unit—while a recent survey indicates that 68% of educators feel insufficiently prepared to 
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