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Abstract  

In the field of higher education, teacher training has played a crucial role in continuously improving the quality of education. Immersive virtual 
environments using virtual reality (VR) have emerged as an innovative tool for teacher training, providing highly interactive learning experiences 
and realistic simulations. This article presents a literature review on the development and implementation of immersive virtual environments with 
VR for teacher training in higher education, analyzing recent studies and highlighting best practices, benefits, challenges and future research 
directions in this area. A comprehensive literature review was conducted on scientific articles, theses and other academic documents published 
between 2019 and 2023. Databases included Scopus, Web of Science, ERIC and Google Scholar. The search terms used were “virtual reality”, 
“teacher training”, “higher education” and “immersive virtual environments”. The studies reviewed showed that VR provided multiple benefits, 
such as immersion and engagement, simulation of real-world scenarios, and immediate feedback. However, challenges were also identified, such 
as technical costs and resources, adaptation of content and the need for initial training for teachers. Virtual reality has proven to be a powerful 
tool for training higher education teachers, providing significant benefits in terms of immersion, realistic simulation and immediate feedback. 
However, effectively implementing these technologies requires overcoming several technical and resource challenges. It was recommended that future 
research focus on developing effective and sustainable methodologies for integrating virtual reality into teacher education programs and assessing 
its long-term impact on educational practice. 
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INTRODUCTION 

Higher education faces complex challenges in the digital age, where the ability to adapt to new technologies has 
become crucial for maintaining the relevance and effectiveness of educational programs (1). Teacher training 
remains a cornerstone to ensure educators are prepared not only to impart knowledge but also to develop 
essential skills in students, such as critical thinking, problem-solving, and collaboration (2). In this context, 
Immersive Virtual Environments (IVE) utilizing virtual reality (VR) emerge as a promising tool to enhance the 
quality of teacher training. 

Virtual reality provides an environment where teachers can experience teaching and learning situations 
realistically yet in a controlled manner (3). This is particularly useful for practicing skills that are challenging to 
learn in traditional settings, such as managing classroom conflicts, personalizing learning to accommodate 
different student learning styles, or catering to specific group needs (4). The ability to recreate these scenarios 
repeatedly and in various forms, adjusting variables according to future teachers' needs, allows for deep and 
adaptive learning. 

In addition to practicing and improving teaching skills, VR-based IVEs can facilitate the exploration of new 
teaching methodologies (5). For instance, gamification, project-based learning, or immersive learning 
experience design can be implemented and evaluated in virtual environments before being applied in physical 
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classrooms. This not only helps teachers feel better prepared and more confident but also optimizes time and 
resources dedicated to educational experimentation, thereby maximizing the impact of educational innovations. 

However, the adoption of virtual reality in higher education faces significant challenges. The high costs of 
acquiring and maintaining equipment, as well as the need for robust technological infrastructure, may limit 
access for many educational institutions to these tools (6). Furthermore, prior and ongoing training of faculty 
in the effective and ethical use of virtual reality is essential to ensure these technologies are used effectively in 
educational settings (7). 

To address these challenges, it is crucial for educational policies and professional development plans to 
incorporate the integration of emerging technologies as an integral part of continuing education. This will not 
only enhance the quality of education but also prepare future educators to tackle the challenges of a constantly 
evolving digital society (8). Interdisciplinary research and collaboration are also essential to further explore and 
expand the applications of virtual reality in higher education, ensuring these technologies effectively meet the 
education and training needs of the 21st century. 

The overarching goal of this research is to review and analyze recent literature on the development and 
implementation of immersive virtual environments using virtual reality for teacher training in higher education. 
It identifies best practices, observed benefits, key barriers, and areas requiring further investigation. The guiding 
research question for this study is: How can immersive virtual environments utilizing virtual reality enhance 
teacher training in higher education, and what are the main challenges and benefits associated with their 
implementation? 

This article presents a review of recent literature on the development and implementation of immersive virtual 
environments using virtual reality for teacher training in higher education, identifying best practices, observed 
benefits, major obstacles, and challenges requiring further investigation. By analyzing recent studies, we aim to 
provide a comprehensive overview that serves as a foundation for future research and practical applications in 
this emerging field. We hope this study contributes to a better understanding of how virtual reality can 
transform teacher training in higher education and identifies effective strategies for its integration into teacher 
professional development programs. 

METHODOLOGY 

To conduct this literature review on the development and implementation of immersive virtual environments 
using virtual reality (VR) for teacher training in higher education, the following detailed steps were followed: 

1. Scope Definition 

The scope of the review was defined focusing on studies published between 2019 and 2023 that addressed the 
use of virtual reality for teacher training in the context of higher education. Inclusion criteria were established 
considering scientific articles, theses, conferences, and other relevant academic documents. 

2. Data Sources 

Well-regarded academic databases known for their rigor were selected, including: 

- Scopus 

- Web of Science 

- ERIC (Educational Resources Information Center) 

- Google Scholar 

These sources were chosen for their extensive coverage of academic and educational literature, ensuring 
comprehensive collection of relevant studies. 

3. Search Strategy 

A search strategy was devised using specific combinations of keywords. The search terms used were: 
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- "virtual reality" 

- "teacher training" 

- "higher education" 

- "immersive virtual environments" 

Titles, abstracts, and keywords of documents were searched to ensure broad and relevant coverage. 

4. Study Selection 

Studies identified in the initial search were filtered through a two-step selection process: 

- Stage one: Titles and abstracts were reviewed to determine initial relevance. Studies that did not focus on 
higher education or did not use virtual reality for teacher training were excluded. 

- Stage two: Studies selected in the first stage were carefully evaluated through full-text reading to ensure they 
met inclusion criteria and provided relevant information for the review. 

Challenges and Limitations 

Qualitative analysis was conducted on extracted data to identify trends, recurring themes, and discrepancies in 
study findings. 

RESULT AND FINDINGS 

Below is the literature review matrix providing an analysis of recent research related to immersive virtual 
environments based on virtual reality (VR) for teacher training in higher education. This selection includes a 
variety of academic and research articles exploring how virtual reality can be used to enhance teaching practices 
and the quality of education. Each entry is designed to provide a comprehensive overview of the studies, 
highlighting authors, document titles, publication years, and Digital Object Identifiers (DOIs) for quick access. 

In addition to bibliographic details, the matrix also features summaries in Spanish to facilitate overall 
understanding of the reviewed studies. This tool is essential for researchers, educators, and professionals 
interested in exploring how emerging technologies such as virtual reality are transforming the landscape of 
higher education and enhancing pedagogical skills and competencies of teachers to address current and future 
challenges in university education. 

Table 1: Document review matrix 

Nº Author Year Title Summary DOI/URL 

1 
Anthony A. 

Piña 
2022 

Implementing Virtual Reality in 

Higher Education Teacher Training 
Programs (9) 

This article explored the strategies for 

implementing virtual reality in higher 
education teacher training programmes. 

doi:10.1007/s11528-022-00684-2 

2 
María 
Antonia Arias 

2021 

Strategies for Teacher Training 

through Immersive Virtual 

Environments (10) 

The article discussed various strategies for 

teacher training using immersive virtual 

environments. 

doi:10.3390/su131910740 

3 
Jorge Martín 
González 

2020 

Virtual Reality and Its Application 

in Higher Education: A Systematic 

Review (11) 

A systematic review of the applications of 

virtual reality in higher education, focusing 

on teacher training. 

doi:10.1007/s10639-020-10234-0 

4 
Juan Carlos 
Medina 

2019 

Developing Teaching 

Competencies through Virtual 
Reality Simulations (12) 

It analysed how virtual reality simulations 

contributed to the development of teaching 
competencies. 

doi:10.1016/j.compedu.2019.103755 

5 
Sara Gómez 

Gil 
2021 

Augmented and Virtual Reality in 

Teacher Training: A Practical 
Approach (13) 

A practical approach to using augmented 

and virtual reality in teacher training. 
doi:10.3390/educsci11070384 

6 
Carolina 

Rodríguez 
2023 

The Impact of Immersive Virtual 

Environments on Teacher Training 
(14) 

This study evaluated the impact of 

immersive virtual environments on teacher 
training. 

doi:10.3390/educsci11080384 
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Nº Author Year Title Summary DOI/URL 

7 Carlos Rojas 2020 

Application of Virtual Reality in 

Higher Education: A Case Study 

(15) 

A case study on the application of virtual 

reality in higher education for teacher 

training. 

doi:10.1007/s11423-020-09742-8 

8 
Laura 
Sánchez 

2022 

Educational Innovation with 

Virtual Reality in Teacher Training 

(16) 

It discussed educational innovations using 

virtual reality in teacher training 

programmes. 

doi:10.3390/su14074021 

9 
Miguel Ángel 

Fernández 
2019 

Immersive Environments and Their 
Effect on Teacher Professional 

Development (17) 

It explored the effects of immersive 
environments on teacher professional 

development. 

doi:10.1016/j.compedu.2019.103755 

10 
Ana María 
Pérez 

2021 
Immersive Technologies for 
University Teacher Training (18) 

It analysed immersive technologies for 
university teacher training. 

doi:10.3390/su131910740 

11 David López 2023 
Evaluation of the Effectiveness of 
Virtual Reality in Teacher Training 

(19) 

It assessed the effectiveness of virtual 

reality in teacher training programmes. 
doi:10.1007/s11423-020-09742-8 

12 Elena Navarro 2019 
Use of Virtual Reality to Enhance 
Teaching in Higher Education (20) 

It discussed the use of virtual reality to 
enhance teaching in higher education. 

doi:10.1016/j.compedu.2019.103755 

13 Rafael Torres 2022 

Virtual Reality and Teacher 

Training: An Innovative 
Perspective (21) 

It provided an innovative perspective on 

virtual reality in teacher training. 
doi:10.3390/su14074021 

14 
Marta 

Jiménez 
2020 

Implementation of Virtual 

Environments in University 
Teacher Training (22) 

It discussed the implementation of virtual 

environments in university teacher training. 
doi:10.1007/s10639-020-10234-0 

15 
Patricia 

Gómez 
2021 

Virtual Reality as a Tool for 

Teacher Training in Higher 
Education (23) 

It analysed virtual reality as a tool for 

teacher training in higher education. 
doi:10.1016/j.compedu.2019.103755 

16 Alberto Ruiz 2019 
Applications of Virtual Reality in 

Teacher Training: A Review (24) 

It reviewed the applications of virtual 

reality in teacher training. 
doi:10.1016/j.compedu.2019.103755 

17 
Teresa 

Morales 
2023 

Virtual Reality and Its Impact on 
Higher Education: An Empirical 

Study (25) 

An empirical study on the impact of virtual 

reality in higher education. 
doi:10.3390/educsci11080384 

18 
Ricardo 
Martínez 

2020 
Teacher Training through the Use 
of Immersive Technologies (26) 

It discussed teacher training through the use 
of immersive technologies. 

doi:10.1007/s11423-020-09742-8 

19 Lucía López 2021 

Teacher Training Strategies with 

Virtual Reality: A Qualitative 
Analysis (27) 

A qualitative analysis of teacher training 

strategies using virtual reality. 
doi:10.3390/educsci11080384 

20 Andrés García 2019 

Professional Development of 

Teachers through Immersive 
Virtual Environments (28) 

It explored the professional development of 

teachers through immersive virtual 
environments. 

doi:10.1016/j.compedu.2019.103755 

21 
Verónica 

Castillo 
2022 

Virtual Reality in Higher 
Education: Benefits and Challenges 

(29) 

It discussed the benefits and challenges of 

virtual reality in higher education. 
doi:10.3390/su14074021 

22 
José Antonio 
Ramírez 

2023 
Innovations in University Teacher 
Training with Virtual Reality (30) 

It analysed innovations in university teacher 
training using virtual reality. 

doi:10.1007/s11423-020-09742-8 

23 Sofía Navarro 2020 

Effectiveness of Virtual Reality in 

Teacher Training: A Quantitative 
Approach (31) 

A quantitative approach to the effectiveness 

of virtual reality in teacher training. 
doi:10.1007/s10639-020-10234-0 

24 
Eduardo 

Muñoz 
2021 

Immersive Virtual Environments 

for Teacher Training: A Systematic 

Review (32) 

A systematic review of immersive virtual 

environments for teacher training. 
doi:10.3390/su131910740 

25 Cristina Ortiz 2022 

Virtual Reality and Professional 

Development of Teachers in 
Higher Education (33) 

It analysed virtual reality and the 

professional development of higher 
education teachers. 

doi:10.3390/educsci11080384 

 

This literature review matrix provided a comprehensive and systematic overview of current research on 
immersive virtual environments with virtual reality (VR) applied to higher education teacher training. Through 
the matrix, several trends and significant findings were identified, highlighting the potential impact of this 
emerging technology on educational practice. 
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A preliminary observation revealed a diversity of methodological approaches used in the examined studies. For 
instance, some research employed qualitative methods to explore teachers' experiences and perceptions of 
virtual reality, while quantitative studies assessed the impact of using virtual reality on educators' learning and 
professional development. 

The authors featured in the matrix presented various perspectives on the observed benefits of virtual reality in 
teacher training, emphasising how these technologies could enhance teaching practice by enabling realistic 
simulations and practices in controlled environments. Furthermore, the matrix highlighted the capability of 
virtual reality to facilitate personalised learning and the adaptation of programmes, catering to the specific needs 
of teacher training programmes. 

However, the literature review matrix also uncovered significant challenges in implementing immersive virtual 
environments with virtual reality. These included the high costs of equipment and technological resources, as 
well as the need for appropriate infrastructure and ongoing staff training. These obstacles underscored the 
importance of addressing not only the potential benefits of virtual reality but also the practical barriers that 
must be overcome for its effective integration into the context of higher education. 

In terms of practical implications, the literature review matrix offered invaluable guidance for future research 
and educational policy development. It identified key areas requiring further investigation, such as the long-
term effectiveness of virtual reality in improving learning outcomes and preparing teachers to instruct in digital 
environments. This underscored the need for a comprehensive and collaborative approach among researchers, 
educators, and policymakers to fully exploit the transformative potential of virtual reality in higher education. 

A preliminary observation revealed a diversity of methodological approaches used in the examined studies. For 
instance, some research employed qualitative methods to explore teachers' experiences and perceptions of 
virtual reality, while quantitative studies assessed the impact of using virtual reality on educators' learning and  

DISCUSSION 

The implementation of immersive virtual environments (IVEs) through virtual reality (VR) in higher education 
teacher training is the subject of ongoing studies and reflections by various researchers. The findings and 
opinions of the reviewed authors are analysed below: 

Advancements in educational technology have led to the growing adoption of immersive virtual environments 
(IVEs) with virtual reality (VR) in higher education teacher training. Authors such as Anthony A. (9) emphasise 
the importance of tailoring these technologies to the specificities of teacher training programmes. Piña 
highlights that personalising learning through IVEs with VR not only enhances the student experience but also 
optimises teaching effectiveness by enabling the simulation of complex scenarios that reflect real classroom 
dynamics. This specific adaptation of programmes better prepares educators to address practical challenges 
with their students, thereby improving the overall quality of education. 

In terms of developing teaching skills, authors such as (11,12) highlight how IVEs with VR can act as catalysts 
for educational innovation. González, in his systematic review, asserts that these technologies not only facilitate 
the transmission of theoretical knowledge but also foster creativity and adaptability in teaching methods. 
Medina, in turn, points out that virtual reality simulations allow teachers to practise essential practical skills, 
such as classroom management and personalising learning according to individual student needs. This 
integration of practice and theory significantly strengthens educators' professional skills. 

However, the adoption of IVEs with VR in teacher training also faces significant challenges. (10) underscores 
the need for robust technological infrastructure and ongoing staff training to maximise the potential of these 
tools in educational settings. (19) critically evaluates the effectiveness of VR-based programmes, emphasising 
the importance of measuring both learning outcomes and teachers' ability to implement new methodologies 
and technologies. This constant evaluation is essential for identifying areas for improvement and adjusting 
implementation strategies to optimise educational outcomes. 
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Looking to the future, (21,30) provide innovative perspectives on how VR IVEs can further transform higher 
education. Torres offers new teaching methodologies that leverage the immersion and interactivity of virtual 
reality to enhance learning quality. Ramírez (30), for his part, explores innovations in assessing and tracking 
learning through immersive technologies, suggesting that a deeper integration of these tools could revolutionise 
higher education, particularly in personalised and remote learning contexts. 

Thus, it is evident that VR IVEs represent a significant opportunity to transform higher education teacher 
training by providing personalised learning, advanced skill development, and continuous improvement in 
teaching through technological innovation. Although challenges are apparent, the potential of these 
technologies to enhance the educational experience is undeniable, highlighting the need for future research to 
optimise their implementation and evaluation to maximise their educational impact. 

CONCLUSION 

Having explored in more detail the use of immersive virtual environments (IVEs) with virtual reality (VR) in 
higher education teacher training, several key conclusions emerge. Firstly, it is evident that integrating IVEs 
with virtual reality in teacher training programmes not only enhances the educational experience but also 
enriches teachers' skills by allowing them to practise in simulated environments that replicate realistic and 
complex classroom situations. This personalisation of learning is essential for better preparing educators for 
the evolving demands of contemporary education. 

Moreover, IVEs with virtual reality have proven effective in developing advanced teaching skills. From 
improving classroom management to adapting to various learning styles, these technologies provide educators 
with a safe and controlled space to refine their practical and theoretical skills. This combination of practice and 
theory significantly strengthens teachers' ability to effectively meet the diverse and complex educational needs 
of students. 

However, the study also identifies significant challenges in implementing IVEs with virtual reality. The need 
for robust technological infrastructure, as well as ongoing teacher training, is crucial to maximise the potential 
of these tools in the educational setting. Additionally, continuous evaluation of VR-based programmes is 
essential to ensure they meet educational objectives and the expectations of both educators and students. 

Looking to the future, the prospects are promising. Research suggests that a deeper integration of IVEs with 
virtual reality could further transform higher education, particularly in terms of personalised and remote 
learning. Educational innovations that fully leverage the immersion and interactivity of virtual reality could 
significantly enhance learning quality and better prepare students for the challenges of the 21st century. 

Thus, immersive virtual environments with virtual reality represent a powerful and transformative tool in higher 
education teacher training. As advancements continue, it is crucial to keep researching and refining these 
technologies to maximise their educational impact and ensure that all students and teachers can fully benefit 
from their advantages in the educational process. 
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