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ABSTRACT

This chapter examines the integration of VR in teaching, focusing on teachers' expe-
riences, perceptions, and challenges. Using a mixed-methods approach, qualitative
data from 156 teachers were analyzed with NLP and Al-driven models. The findings
show that VR enhances student engagement, motivation, and experiential learn-
ing by making abstract concepts accessible and providing risk-free environments
for experimentation. However, challenges such as inequities in access, insufficient
curriculum alignment, and time constraints hinder its adoption. These issues are
compounded by limited technical support and inadequate professional training. The
study identifies gaps in the literature, including the need for longitudinal research to
assess VR’s long-term impacts and standardized frameworks for application design.
Addressing these gaps is vital to understanding VR's potential across diverse contexts.
This chapter contributes to the discourse on VR in education, emphasizing systemic
reforms, professional training, and collaboration among stakeholders to unlock VR’s
transformative potential.
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INTRODUCTION

The rapid advancement of digital technologies has transformed the educational
landscape, offering unprecedented opportunities to enhance teaching and learning
processes. Among these innovations, Virtual Reality (VR) has emerged as a transfor-
mative tool that facilitates immersive, interactive, and experiential learning environ-
ments. By enabling learners to engage deeply with complex concepts, VR improves
cognitive understanding, increases motivation, and fosters long-term retention of
knowledge (Rodriguez, 2024). In fields such as science, engineering, and vocational
training, VR's ability to simulate real-world scenarios has shown significant potential
for bridging the gap between theoretical knowledge and practical application (Rafiq
et al., 2022). However, despite its recognized benefits, the integration of VR into
formal education, particularly in teacher training programs, remains an area that
requires further exploration and development (Melinda & Widjaja, 2022).

In the field of Initial Teacher Education (ITE), VR offers unique pedagogical
advantages, such as allowing both pre-service and in-service teachers to practice
professional skills in simulated environments that closely resemble real-life class-
room dynamics. For instance, VR has been effectively employed to develop skills
like classroom management, differentiated instruction, and crisis response, which
are traditionally challenging to teach through conventional methods (Van der Want
& Visscher, 2024).

Additionally, VR fosters experiential learning by immersing educators in inter-
active scenarios that require problem-solving and decision-making, thus bridging
the gap between theoretical frameworks and practice (Larsen, 2023). However,
the implementation of VR in education is often limited by barriers such as high
implementation costs, technical difficulties, and a lack of alignment with existing
curricular standards (Lawlor et al., 2021).

Despite the growing interest in VR's application in education, most literature
predominantly focuses on pre-service teachers or theoretical analyses. This leaves
a significant gap in understanding the experiences of in-service teachers who are
actively integrating VR into their classrooms (Mystakidis et al., 2021). These edu-
cators may face unique challenges, such as lack of access to appropriate equipment,
limited technical support, and insufficient institutional encouragement (Ortega et
al., 2024; Wang & Li, 2024). Research indicates that professional training programs
tailored to address these challenges are crucial for fostering educators' confidence
and competence in using VR technologies effectively. Furthermore, the lack of
empirical data on how in-service teachers utilized VR underscores the need for re-
search that not only identifies barriers but also explores best practices for successful
implementation (Zhai et al., 2023).
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