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Abstract: This article explores the challenges and possibilities in use of virtual reality (VR) as a pedagogical tool
in vocational education at school level. VR has the potential to transform vocational education by providing
immersive, interactive, and realistic simulations of real-world work environments to the students. The article
discusses the advantages of using VR in vocational education, including increased engagement, motivation,
and knowledge retention of the students. It also provides the case studies on successful integration of VR in
vocational education and training. It also examines the challenges of implementing VR in vocational
education, such as the cost of equipment and software, and the need for specialized technical support. The
article concludes with a discussion of future directions for research on the use of VR in vocational education
and the potential impact on the future of work.
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INTRODUCTION

Virtual Reality (VR) is an emerging technology that has the potential to revolutionize the way
we teach and learn. It provides a fully immersive experience that transports learners to a simulated
environment, allowing them to interact with digital objects and environments in a way that feels
real (tom Dieck et al., 2021). In recent years, VR has gained popularity as a pedagogical tool in
education, particularly in vocational education, as it allows trainees to gain hands-on experience in
a safe and controlled environment. However, there is a dearth of research studies on challenges and
possibilities of using VR in vocational education in schools. The purpose of this article is to explore
the benefits, challenges, and best practices of using VR in vocational education. It also provides case
studies of successful VR integration in vocational education and discusses the future of VR as a
promising pedagogical tool for vocational education. This article will provide insight to the policy
makers and help the vocational teachers in schools to have an understanding of implementing and
using VR to teach vocational subjects in schools.

THE BENEFITS OF VR IN VOCATIONAL EDUCATION

Virtual Reality (VR) has emerged as a powerful tool for vocational education, providing a
unique learning experience that is both engaging and effective. One of the main benefits of VR in
vocational education is its ability to provide a safe and controlled learning environment, allowing
trainees to practice and refine practical skills without the risk of real-life consequences. This is
particularly useful in high-risk vocational fields such as healthcare, construction, and aviation. In
addition, VR provides an immersive and interactive learning experience that enhances engagement
and motivation, leading to increased knowledge retention and skills acquisition. VR simulations can
also be customized to suit individual learning needs, providing personalized and adaptive learning
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experiences (tom Dieck et al., 2021). Furthermore, the accessibility and cost-effectiveness of VR
technology make it an attractive option for vocational education, enabling trainees to access learning
materials from anywhere and reducing the need for expensive physical equipment. VR has the
potential to revolutionize vocational education by providing an innovative and effective approach

to skills training, improving learning outcomes, and ultimately preparing trainees for real-world
vocational challenges.

Immersive learning and multisensory learning: how VR help trainees acquire practical skills

Immersive and multisensory learning technology captures children's attention in a three-
dimensional approach, resulting in a highly engaging and memorable learning experience through
advanced visual and audio design. Virtual Reality (VR) is becoming an increasingly popular tool in
vocational education for enhancing immersive learning experiences. VR allows trainees to engage in
realistic simulations of real-world scenarios, providing them with a safe and controlled environment
to practice and develop practical skills. This is particularly beneficial for vocational education, where
trainees need to acquire hands-on experience and apply their knowledge to practical situations.
Through VR, trainees can learn from their mistakes without the fear of causing real-world
consequences (tom Dieck et al., 2021). This helps build confidence and competence in their skills, as
they are able to practice repeatedly and receive immediate feedback. Moreover, VR allows trainees
to experience a wide range of scenarios and environments, which may be difficult or impossible to
replicate in traditional learning methods. VR presents a promising pedagogical tool for vocational
education, providing immersive learning experiences that can enhance trainees' acquisition of
practical skills and prepare them for real-world challenges.

Enhancing engagement and motivation in learning through VR

One of the key advantages of using virtual reality (VR) in vocational education is the ability
to enhance engagement and motivation in learning. VR offers an immersive and interactive learning
experience that can capture students' attention and provide a highly engaging and memorable
learning environment. By using VR, students can interact with digital objects and environments in
ways that are not possible in traditional classroom settings. They can explore complex concepts and
processes in a way that is both interactive and intuitive, providing them with a greater sense of
understanding and ownership of the learning process (Mathur et al., 2022). Furthermore, VR
provides an opportunity to incorporate game-like elements into the learning process, such as rewards,
achievements, and challenges, which can be highly motivating for students. This can help to increase
students' enthusiasm and motivation for learning and encourage them to remain engaged with the
material over longer periods of time.

Research has shown that students who use VR in their learning experience report higher levels
of engagement and motivation compared to traditional classroom settings. Additionally, VR can
provide opportunities for students to practice real-world scenarios in a safe and controlled
environment, helping to build confidence and motivation for their future career. The use of VR in
vocational education can enhance engagement and motivation in learning by providing an
immersive, interactive, and game-like learning environment that is both engaging and motivating for
students.

Personalized and Self-Paced Learning; Interactive 3D Visualizations; Mapped Content; Minimal
Distraction and Highest Retention; Experiential Learning; Enjoyable Experience; and Harmless
Environment

With standalone, head-mounted VR headsets, students can learn at their own pace,
eliminating unnecessary competition, and providing a personalized learning experience. Interactive
3D visualizations help with comprehension, concept clarification, and retention. The content is
mapped to K-12 requirements, ensuring that the provided material is appropriate for students from
third to tenth grade (MetabookXR, 2023). The immersive nature of VR content ensures minimal
distraction, leading to high retention rates. Experiential learning brings real-life experiences to
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students through three-dimensional portrayals. For example, learning about various agriculture
methods through a virtual tour of a farm provides an interactive learning experience. VR-based
education provides a fun-filled learning experience through gamified and immersive activities,

enhancing students' thinking capabilities. It also provides a harmless environment, preventing any
possible physical, chemical, and biological waste that could result from experiments.

Accessibility and Cost-effectiveness of VR in Vocational Education

One of the advantages of using Virtual Reality (VR) as a pedagogical tool in vocational
education is its accessibility and cost-effectiveness. VR can simulate complex and costly scenarios,
enabling learners to access otherwise unavailable experiences. For example, trainees can practice
handling dangerous equipment, performing surgeries, or piloting aircraft in a safe and controlled
environment. Moreover, VR eliminates the need for expensive equipment or facilities, such as aircraft
simulators or heavy machinery, making training more affordable and scalable. This makes VR an
attractive option for vocational education institutions with limited budgets or those seeking to reduce
training costs while delivering high-quality education.

CHALLENGES AND LIMITATIONS OF VR IN VOCATIONAL EDUCATION

Although Virtual Reality (VR) is a promising pedagogical tool for vocational education, it is
not without challenges and limitations. One of the primary challenges is the initial cost of acquiring
the necessary equipment and software. VR also requires a high level of technical expertise to develop
and maintain, which can be a significant challenge for vocational institutions with limited resources.
Another limitation is the potential for VR to be too immersive, leading to disorientation or motion
sickness among learners. Additionally, VR simulations may not be able to fully replicate the physical
conditions of a real-world vocational environment, leading to limited transferability of skills to the
actual workplace. Furthermore, the development of high-quality VR content can be time-consuming
and resource-intensive. There is also a risk that learners may become overly reliant on VR simulations,
leading to a lack of hands-on experience. Despite these challenges, the benefits of VR in vocational
education make it a technology worth exploring and developing further.

BEST PRACTICES FOR IMPLEMENTING VR IN VOCATIONAL EDUCATION
When implementing VR in vocational education, some best practices that can be considered
by the vocational teachers in schools include:
1. ldentifying clear learning objectives and aligning them with VR activities
2. Ensuring that VR activities are relevant and practical for the learners' real-world
experiences
3. Providing adequate training and support for both instructors and learners in using VR
technology
Offering a balance between VR activities and traditional learning methods
Regularly evaluating the effectiveness of VR activities and making necessary
adjustments.
Additionally, collaboration between educators and industry experts can ensure that VR
activities accurately reflect current industry practices and prepare learners for future careers.

vk

CASE STUDIES: SUCCESSFUL EXAMPLES OF VR INTEGRATION IN VOCATIONAL EDUCATION
There have been several successful case studies that showcase the potential of VR as a
pedagogical tool in vocational education. For instance, automotive companies such as Ford and
Volvo have incorporated VR simulations to train their mechanics, enabling them to practice hands-
on skills in a safe and controlled environment. Similarly, airlines such as Lufthansa and Qantas have
utilized VR to train their pilots, providing them with realistic scenarios and emergencies to practice
their decision-making skills. Moreover, vocational schools and colleges have also begun to integrate
VR into their curriculums. For instance, at the Technical University of Munich, students studying
architecture and engineering have access to VR simulations that allow them to visualize and
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manipulate complex structures and designs. In another example, welding students at Ohio Technical
College use VR to practice their welding techniques, reducing the need for expensive materials and
minimizing safety risks. These successful case studies demonstrate the potential of VR in enhancing
vocational education by providing learners with realistic and engaging simulations that allow them
to develop practical skills in a safe and cost-effective manner.

According to the purpose of this article, some case studies on potential of digital learning
technologies, immersive learning environment, effectiveness of an IVR application, use of VR in skill-
based education, students' perceptions of using immersive VR technology, use of 360-video virtual
reality and application of augmented reality (AR) technology in vocational training have been given
below:

Spilski et al. (2019) examined the potential of digital learning technologies, specifically a VR
solution, to enhance vocational education and training for craftsmen. Through a design-based
research approach, the study found that learners in the construction industry exhibit heterogeneity,
and that digital learning technologies have the potential to address this. The VR solution was
evaluated and iteratively improved based on the feedback of learners and teachers and was found
to be a viable and effective learning medium. The study also highlighted the potential of VR
technology for virtual site inspections and in-house training. Despite some challenges, the study
recommends considering various digital technologies to create the most appropriate learning
environment.

Babu et al. (2018) reports that research on the effectiveness of immersive environments for
learning and skill training involves various disciplines, such as engineering, pedagogical design, skill
training, and experience design. Virtual simulation-based training aims to optimize the transfer of
knowledge and skills learned in training to the real environment. Various studies report advantages
and disadvantages of adopting immersive learning representations. The use of VR-based practice of
strategies with efficient instructional design for training scenarios can improve timing and precision.
VR can act as a bridge between theoretical and practical learning scenarios, leading to significant
consolidation and enhancement of associated declarative memory. A balanced integration of VR and
non-VR learning representations is recommended for effective pedagogical design. Further research
is needed to compare tablet-based interactive 3D learning content with VR experience over a longer
period.

Kim et al. (2020) conducted an experimental study to investigate the effectiveness of an IVR
application for enhancing the design skills of gardener apprentices. The study aimed to answer three
research questions, including the impact of the IVR interface on design outcomes, the effectiveness
of combining paper sketching with IVR designing, and the correlation between the behavior in the
IVR application and design quality. The study revealed that the IVR application had a positive effect
on the proportion of the design outcome, but not on creativity. The findings also suggest that
combining paper sketching with IVR designing leads to better design outcomes. Moreover, the
quality of the design outcome was positively correlated with the effort and time spent in designing.

Widiaty et al. (2022) reports that Virtual Reality (VR) technology is gaining popularity in
education due to its proven efficacy in visualizing abstract concepts, making it easier for students to
understand and describe objects. A systematic review of 20 relevant articles highlights the use of VR
in skill-based education, with a focus on vocational fields such as medicine, language, and laboratory
practices. This review also suggests that VR can stimulate the development of communication and
other skills, motivating students to learn. The research methodology used involved selecting articles
published between 2015 and 2020 from various databases and analyzing their results.

Mekacher, L. (2019) reports that immersive technology has rapidly evolved and can now be
used on any mobile phone with the help of head-mounted displays like Google Cardboard. This has
allowed students to enjoy VR applications, encouraging them to expand their skills. The integration
of VR/AR in technical education makes students want to learn more, contributing to the success of
the lesson. The institution plans to integrate immersive technology in their virtual vocational training
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to allow trainees to virtually control processes in pneumatics or mechanics. A team of experts will
work together to design a user-friendly VR learning system that increases the effectiveness of learning.

Rafig et al. (2022) explored polytechnic students' perceptions of using immersive VR
technology in vocational higher education. VR's high level of immersion and easy usage were found
to increase student knowledge, participation, engagement, and devotion to learning. The sensation
of presence associated with VR was linked to improved learning outcomes. Future research will
extend this study to investigate the effectiveness of immersive VR technology in vocational higher
education.

Zhan et al. (2022) reports Virtual reality technology is a promising tool for improving
vocational education as it offers immersive and interactive simulations of real-life training in a virtual
learning environment. Traditional skill training faces challenges of high cost, risk, low returns, lengthy
training, inefficiency, pollution, and difficulty in reproduction. Integrating vocational education and
virtual reality can solve these issues. Multi-channel, networked, desktop, panoramic, and wearable
virtual reality modes are demonstrated. The technology motivates students, builds practical skills,
and improves learning outcomes, as evidenced by the application in college.

Rahmanu et al. (2022) examines the use of 360-video virtual reality in the Indonesian
language classroom, using smartphones to operate the SVVR tool. The study applies the UTAUT
theory to assess student performance and effort expectancy. The results indicate that SVVR is a
promising tool to enhance student motivation and language learning. The combination of audio,
spherical video, text, and image provides a comprehensive learning experience for students to
improve their language skills. SVWR could also be used to teach other languages, but further
exploration is needed. Overall, the study highlights the potential benefits of using technology in the
classroom to enhance language education.

Chiang et al. (2022) conducted a systematic review of the application of augmented reality
(AR) technology in vocational training, covering a 20-year period from 2000 to 2021. The review
focused on the improvement of vocational skills and the technology of AR training, analyzing 80
relevant studies from various industries. Results showed that AR is widely used in vocational
education, medical training, and industrial maintenance and assembly. AR glasses, simulators,
Unity3D game engine, 360° panorama, AR systems, and apps are commonly used for training tasks,
and their benefits have been identified. The study confirmed that AR has a high promotion effect on
vocational training, and future researchers can explore how to combine vocational skills education
with these intelligent technologies for more mature teaching practice.

FUTURE OF VR IN VOCATIONAL EDUCATION: OPPORTUNITIES AND IMPLICATIONS

The future of Virtual Reality (VR) in Vocational Education is promising, as the technology
continues to advance and become more accessible. Opportunities for VR in vocational education
include the ability to create realistic simulations of work environments, providing learners with a safe
and controlled space to practice and develop practical skills. The technology can also facilitate
collaborative learning, allowing trainees to work together on projects and gain experience working
in teams. In terms of implications, VR in vocational education has the potential to revolutionize the
way that skills are learned and assessed (tom Dieck et al., 2021). By providing learners with hands-
on experiences in simulated environments, instructors can more accurately measure their skills and
provide targeted feedback for improvement. Furthermore, as the use of VR becomes more
widespread, it could lead to increased standardization and consistency in vocational training,
resulting in a more skilled and competent workforce. The future of VR in vocational education looks
promising, with opportunities for immersive learning experiences and improved skill development,
as well as implications for more effective assessment and a more skilled workforce.

CONCLUSION

Virtual reality (VR) has shown great potential as a pedagogical tool for vocational education.
VR can enhance practical learning by providing a simulated environment that mimics real-world
scenarios, enabling trainees to acquire hands-on experience without risks or costs. VR can also
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improve engagement and motivation among learners, making the learning process more immersive
and interactive. It will prove beneficial for learners in rural areas where infrastructure is a constraint.
While there are still some challenges and limitations associated with the implementation of VR in
schools, best practices and successful case studies can guide educators towards effective integration

of VR in vocational education. As VR technology continues to evolve, it presents new opportunities
for vocational education, making it a promising and exciting tool for future pedagogy.
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