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Abstract: Virtual Reality (VR) has emerged as a promising tool for history education,
offering immersive and interactive learning experiences. However, its implementation in
educational settings presents several challenges that remain under-explored. This system-
atic review, conducted using the Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) methodology, aims to identify the main technical, usability, eco-
nomic, psychological, social, and ethical challenges associated with the use of VR in history
teaching. A literature search was performed in the Scopus (Elsevier) database, retrieving
2794 studies, from which a final selection of 14 papers was made based on predefined
eligibility criteria. The findings indicate that interoperability issues, high hardware and
software requirements, and navigation difficulties hinder VR integration. Moreover, usabil-
ity concerns, including complex interfaces and cognitive overload, affect both students and
educators, emphasizing the need for specialized teacher training. Economic barriers, such
as the high cost of VR equipment and software, limit accessibility in resource-constrained
institutions. Additionally, psychological and social challenges, including user discomfort,
confusion between reality and fiction, and ethical concerns, were identified. These find-
ings highlight the necessity of addressing these limitations to optimize VR’s pedagogical
potential in history education. Future research should focus on developing cost-effective
solutions, enhancing usability, and designing comprehensive training programs to facilitate
the effective adoption of VR in educational contexts.

Keywords: virtual reality; systematic review; history education; history didactics; technology

1. Introduction
Students from different educational stages have identified Social Sciences as one of

the most challenging academic areas in terms of comprehension and assimilation. This
difficulty is largely attributed to a teaching methodology that fails to adequately address
the complexity of the content [1]. Instruction often relies heavily on the rote memorization
of dates, names, and facts through lengthy and monotonous presentations [2]. The study
of VanSledright (2011) argues that history instruction follows an excessively traditional
approach, emphasizing memorization and repetition rather than fostering a critical and
in-depth understanding of historical events and processes [3].

In recent years, research in Social Sciences education, as in other fields, has increas-
ingly highlighted the importance of integrating technology into the classroom [4,5]. Conse-
quently, the use of technological tools associated with Information and Communication
Technologies (ICT) has gained considerable prominence over the past decades. These
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tools not only enhance teaching and learning but also foster the development of new
learning environments, pedagogical approaches, and interactive methodologies, thereby
improving accessibility to heritage settings and expanding cultural engagement among
broader segments of the population [6]. The effective integration of heritage education
with emerging technologies has the potential to significantly transform history teaching [7].
The integration of technology into society has led to the emergence of a wide range of
new pedagogical possibilities within the field of education, making its incorporation an
undeniable reality. The study of Huang et al. (2016) [8] emphasizes that this integration
has generated an entirely new landscape, not only for research but also for pedagogical
innovation within the educational domain.

Among the many emerging technologies, Virtual Reality (VR) and Augmented Reality
(AR) stand out, having been highlighted in several prominent international reports, such as
The NMC/CoSN Horizon Report K-12 [9,10] and the Edutrends report by the Educational
Innovation Observatory of the Monterrey Institute of Technology [11,12]. These reports
position VR and AR as some of the most promising technological trends for educational con-
texts in the short to medium term. The growing interest in these technologies is evident from
the increasing number of publications [13–16], reviews [17–19], and meta-analyses [20–23]
that explore their practical applications in recent years.

In the field of history, educators face daily challenges in engaging students with the
subject matter. The methodologies and resources currently employed have undergone
significant transformations in recent years, particularly with the integration of new tech-
nologies into educational environments [24]. In this context, VR and AR technologies are
being specifically developed for museums and heritage sites, offering innovative ways
to explore and interact with historical elements [25]. The adoption of these technologies
represents a key tool, enabling students to access digital scenarios and spaces that would
otherwise be inaccessible [26]. These spaces blend the real world with virtual contexts, pro-
viding essential information for deeper exploration of topics or allowing students to observe
digitally recreated objects and environments [27]. These innovative tools foster interactive
and immersive learning environments, facilitating a more profound understanding of
historical concepts.

VR and AR offer distinct digital experiences that can complement each other. Despite
sharing certain characteristics, VR and AR are often conflated. AR enhances the real
environment by adding virtual content elements [28]. Rather than replacing the real world,
AR complements it with virtual information [29], establishing a spatial connection between
virtual data and the physical environment. In contrast, VR provides a fully immersive
experience within a computer-generated digital environment, allowing users to engage
with an interactive three-dimensional world and experience a range of sensations and
emotions [20]. The key distinction between these two technologies is that AR overlays
virtual information onto the real world, while VR creates a completely digital, independent,
and self-contained environment. It is important to note that, currently, Mixed Reality (MR)
experiences are also being developed. MR integrates both VR and AR, harnessing the
strengths of each technology to their fullest potential. This integration enables the inclusion
of virtual objects within real-world educational environments, utilizing technological tools
that enhance contextualization in the learning process [14].

1.1. VR in Education

Academic research has documented numerous contributions and benefits of VR-based
instruction. The recent proliferation of consumer VR hardware has made a wide range
of experiences, locations, and environments more accessible than ever before [30]. This
technology has proven effective in enhancing learning by enabling students to connect
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theoretical knowledge with practical experiences within a virtual environment. According
to Villena-Taranilla et al. (2022) [20], learning in a virtual world not only facilitates the com-
prehension of complex concepts but also enriches the educational experience by making
it more interactive and engaging. Similarly, Salzman et al. (1999) [31] explained how this
technology promotes complex learning, both in teaching methodologies and academic out-
comes. Their study highlights how immersive experiences improve the understanding of
challenging subjects by providing dynamic and interactive learning opportunities, thereby
optimizing educational processes.

The teaching of history is particularly well-positioned to benefit from this technol-
ogy [32] as it allows students to explore historical sites and environments that would
otherwise be inaccessible in person [26]. In this context, VR technology offers unrestricted
access to both real and digitally reconstructed spaces, eliminating the need for physical
travel and providing continuous availability. This facilitates greater interaction, enabling
engagement from any location and at any time [33]. The publication of Sacristán and
Waeder (2016) compare VR to a time machine, highlighting its ability to virtually recreate
any space and place it within any historical period [34].

1.2. Rationale

To fully understand the impact of VR technology on the educational process, further
research is required to validate or challenge their potential benefits [35]. This presents a
key future challenge: conducting additional studies to gain a deeper understanding of how
history students and educators engage with these technologies [36]. The current scientific
literature on the use of VR in education, particularly in the teaching of history, has tended
to focus on its potential benefits and innovative experiences, neglecting the systematic
analysis of the challenges, limitations, and barriers associated with its implementation [37].
This lack of critical studies hinders a comprehensive understanding of the phenomenon and
limits the development of robust and sustainable pedagogical strategies. In this context, the
aim of the present article is to conduct a systematic literature review to identify, synthesize,
and critically examine these challenges from two perspectives: technical (infrastructure,
accessibility, maintenance) and pedagogical (instructional design, teacher training, class-
room management). Through this analysis, we aim to offer a comprehensive view of the
identified issues, identify current trends in the educational integration of Virtual Reality,
and provide a critical synthesis that will guide future research directions, thus contributing
to the design of more grounded and effective educational proposals.

Therefore, there is a pressing need to identify key elements and challenges that may
influence the implementation of these technologies. However, current research on VR tends
to focus on the analysis of specific applications and motivational aspects [38,39], often
neglecting or overlooking broader educational applications and the potential challenges
associated with their use. This limitation creates a knowledge gap and a research bias,
making it difficult to gain a comprehensive understanding of the pedagogical potential
that these technologies can offer in fields such as history and heritage education.

For technology integration in education to have a meaningful impact, it is essential to
understand how to maximize its potential and apply it effectively to enhance the teaching
and learning of history [40]. Therefore, conducting studies that address existing gaps
and critically analyze the challenges posed by these technologies is crucial to overcoming
their limitations.
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1.3. Research Questions and Purpose

This review aims to identify the most common challenges associated with the appli-
cation of VR in history learning environments. Through a comprehensive analysis of the
recent literature, this study seeks to address the following research questions:

RQ1 What are the most prevalent technical, usability, and economic challenges faced by
educators when integrating VR into history instruction?

RQ2 What psychological, social, and ethical issues emerge from the use of these technolo-
gies in history education?

RQ3 Do history educators require specialized training to effectively use VR technologies?

The purpose of this review is to contribute to the field of VR by addressing gaps
identified in prior studies and reviews. Specifically, the main objective is to highlight the
challenges these technologies present in history and heritage education, offering a more
comprehensive perspective on their implementation.

This work is arranged as follows: in Section 2, we describe the methodology used for
conducting the systematic review, including the criteria for article selection, search strategy,
and analysis process. Section 3 provides a detailed synthesis and discussion of the findings,
categorizing the studies based on key themes and identifying the challenges and limitations
of using VR in history education. Finally, Section 4 concludes the paper by summarizing
the key insights and offering recommendations for further investigation in this area.

2. Methods
This study entailed a comprehensive research process aimed at collecting, analyz-

ing, and synthesizing empirical evidence related to the research questions formulated in
advance. To achieve this, a systematic review of the relevant scientific literature was con-
ducted [41]. The study report was specifically developed in accordance with the guidelines
of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [42].

The study selection was carried out in a multi-stage process in which potentially
eligible studies retrieved from a database search were screened by two independent re-
searchers to obtain details regarding the key characteristics of the included studies. Any
discrepancies were resolved through discussion, mediated by a third researcher to reach a
consensus. Figure 1 illustrates the flow diagram of the data retrieved through the different
stages of this systematic review, detailing the number of records identified, included, and
excluded. In the following, we describe in detail the methodology (according to PRISMA
guidelines in Supplementary Materials) in order to facilitate transparency and complete
reporting of the systematic review.

2.1. Eligibility Criteria

To ensure a consistent selection process, we applied specific inclusion criteria. Ac-
cording to our research scope, studies were included in the review if they met the
following criteria:

1. They were published in peer-reviewed scientific journals. To ensure the reliability
and quality of the research, conference papers, book chapters, and other non-journal
publications were excluded, as they do not necessarily undergo rigorous peer review
process (cr01).

2. The full texts were accessible online or through university library systems. If there
was any doubt regarding a study, the full article was reviewed before making a final
decision on its inclusion or exclusion (cr02).

3. They employed VR (cr03).
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4. They were research studies within the field of history education (cr04).
5. The studies addressed or mentioned challenges, limitations, difficulties, deficiencies,

drawbacks, or similar concepts regarding the use of VR (cr05).

Figure 1. Flowchart of the study selection process.

2.2. Information Source and Search Strategy

A bibliographic search was conducted in July 2024 using the Scopus (Elsevier) database.
To develop the search string, unpublished studies were excluded to ensure that all selected
references had undergone peer review. The search string used was “Virtual Reality” AND
“History” in titles and abstracts, with no time restrictions, resulting in a broad selection
of studies spanning over thirty years. Specifically, this search retrieved 2794 studies. No
duplicate records were identified in the database survey output. No automation tools were
employed in any stage of the process.

Although this systematic review followed a rigorous protocol based on the PRISMA
guidelines, one acknowledged limitation is the specificity of the search string used in the
search equation. This strategy, designed to maximize the relevance of the selected studies,
may have excluded valuable research employing alternative terms such as “immersive
learning”, “heritage education”, or “virtual reality in pedagogy”. Future reviews could
benefit from expanding the search strategy to encompass a broader range of terminology,
allowing for the inclusion of a wider diversity of approaches and experiences related to the
educational use of Virtual Reality in historical contexts.
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2.3. Selection Process and Data Collection

A double screening was carried out with the potentially eligible studies. For each study,
researchers collected the following informationin a data format: title, authors, abstract, date
of publication, doi, document type, and source title. At all stages, any discrepancies were
resolved through discussion, mediated by a third researcher to reach a consensus.

In a first stage, according to the first eligibility criterion (cr01), the two researchers
screened the studies to check if they were published in peer-reviewed scientific journals.
Of the potentially eligible studies, 1720 were excluded by document type, as they were
published as conference papers, reviews, book chapters, books, conference reviews, editori-
als, notes, letters, short surveys or retracted papers. Hence, the sample of articles sought to
retrieval consisted of 1079 articles, all of which were successfully retrieved (in accordance
to eligibility criterion cr02).

By reviewing titles and keywords from the collected data, the two independent re-
searchers examined the studies and identified papers related to hands-on experiences with
VR (cr03) and research related to the field of history education (cr04). After this selection, a
sample of 242 full-text documents were chosen to assess their eligibility.

In the final stage, researchers ensured that the articles met the later established eligibil-
ity criteria (c05). At this point, we look for the outcomes of interest measured in the studies,
or whether they are ineligible because the results for the outcomes of interest were not
reported. To this end, the researchers revised the abstracts (and full text, if necessary) of the
242 studies. A total of 228 articles were excluded for not addressing challenges, limitations,
difficulties, deficiencies, drawbacks, or similar concepts regarding the use of VR (cr05).
Finally, 14 studies were incorporated into the review.

2.4. Data Items and Synthesis Methods

An inductive analysis was conducted with the aim of identifying the data items,
building upon an initial preliminary classification extracted from the selected papers.
This classification, structured around the research questions, was developed by the two
researchers in different iterations to reach a consensus. By tabulating the characteristics
of each study and comparing them against these predefined categories, we ensured a
structured approach to synthesis selection. This method allowed us to identify recurring
themes and patterns, aligning each study with the most relevant analytical framework. The
data items (categories) analyzed in this report were as follows:

• Ethical considerations: Issues related to privacy, informed consent, and the responsible
use of VR in educational contexts.

• Psychological and social impact: Effects of VR on students’ perception, motivation,
and social interaction in learning history.

• Usability challenges (difficulty of use): Technical or cognitive barriers that hinder
effective use of VR by teachers and students.

• Pedagogical aspects: Teaching strategies and methodological approaches that enhance
the use of VR for history education.

• Technical issues (motion and visualization): Technical problems such as latency, graph-
ics quality, or motion sickness that affect the user experience.

• Economic aspects (development and production costs): Costs associated with design-
ing, implementing, and maintaining VR experiences for history education.

• Social and cultural acceptance: Students’ and teachers’ perception and willingness to
integrate VR into history learning.

• Social interaction in virtual environments: Communication and collaboration dynam-
ics among users in history learning experiences within virtual environments.
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3. Results and Discussion
The analysis of studies examining the implementation of VR in history education

highlights several recurring challenges. In the following, we present the results organized
according to the categories identified, aligned with the previously described synthesis
categories. Table 1 summarizes the information described here.

Table 1. Characteristics of the studies included in the review.

Study Implied Categories

Gómez-Galán (2016) [43] Ethical considerations
Psychological and social impact

Bonnett (2004) [44] Usability challenges
Pedagogical aspects

Christopoulos et al. (2024) [38] Technical issues
Usability challenges
Pedagogical aspects

Caron (2023) [45] Technical issues
Economic aspects

Corrales et al. (2024) [7] Psychological and social impact
Social and cultural acceptance

Forsyth (2024) [30] Technical issues

Bárbara and Haahr (2023) [46] Usability challenges

Parong and Mayer (2021) [47] Psychological and social impact

Puggioni et al. (2021) [48] Pedagogical aspects
Pedagogical aspects

Lim D. (2019) [49] Social interaction in virtual environments
Pedagogical aspects

Ramsey (2017) [50] Technical issues

Harley et al. (2016) [51] Technical issues

Allison (2008) [52] Psychological and social impact
Pedagogical aspects

Green (2007) [53] Economic aspects

3.1. Technical Issues

From a technical standpoint, the primary limitations are related to the lack of interop-
erability between platforms and the absence of open standards that would facilitate the
efficient use of VR technologies. These issues are further exacerbated by the substantial
hardware and software requirements needed to ensure proper functionality, which in turn
impacts both accessibility and sustainability in educational settings [44,45,51]. Additionally,
problems with visualization and navigation within virtual environments have been identi-
fied, which can result in disorientation and frustration for users [38]. Based on the findings,
the primary technical issues identified were related to internet access, including downtime,
delays, connectivity problems, and disruptions. Additionally, the energy consumption of
devices was identified as another significant challenge.

3.2. Usability Challenges

Regarding usability, several studies indicate that VR interfaces are often complex
and unintuitive, which makes them challenging to use, particularly for individuals with
no prior experience. This issue poses a significant barrier not only for students but also
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for educators, who require specialized training to effectively incorporate these tools into
their teaching practices [44,52]. Furthermore, some studies suggest that the cognitive load
associated with interacting with these technologies, in addition to physiological discomfort
(such as dizziness and disorientation), may reduce the effectiveness of immersive learning
experiences [38].

It was found that VR applications were difficult to navigate due to non-intuitive and
poorly designed interfaces, complex controls, and ergonomic issues, such as discomfort
caused by the weight of the devices. The user experience can be negatively impacted by a
lack of familiarity with these technologies. Additionally, motion sickness emerged as one
of the most frequently reported difficulties, particularly during extended usage sessions,
which can affect both the comfort and the continuity of learning within VR environments.
This limitation may reduce the effectiveness of immersive experiences and necessitate
adjustments in the design of educational activities to mitigate its adverse effects.

3.3. Psychological and Social Impact

From a psychological and social perspective, several challenges, including anxiety,
frustration, and even fear, have been identified in certain usage contexts, particularly when
virtual environments are not designed to be accessible or user-friendly [7,43]. Moreover,
concerns have been raised about the potential for younger students to confuse reality with
fiction, which raises ethical questions regarding the design and implementation of these
technologies [43].

3.4. Economic Aspect

Economic factors also constitute a significant barrier, as the high costs associated with
the development and acquisition of VR devices and software limit their implementation in
educational institutions with constrained financial resources. This challenge is particularly
relevant for schools and museums, where these technologies could have a substantial im-
pact on learning, but their adoption remains restricted due to budgetary constraints [45,53].
It is clear that high costs have been a persistent issue since the early 2000s. This finan-
cial barrier has hindered museums, schools, and institutions from participating in certain
projects due to the substantial licensing fees associated with the use of VR.

3.5. Pedagogical Aspects

Finally, from a pedagogical perspective, studies indicate a limited curricular integra-
tion of VR, which hinders its adoption as a regular educational tool. In addition, there is a
pressing need for specialized teacher training, as most current teacher education programs
do not typically include VR technology management [48,52].

Another challenge associated with the integration of these technologies is the need for
enhanced teacher training. The review underscores the critical nature of this issue. These
findings are consistent with those of other studies, which highlight similar gaps in the
initial training of history teachers concerning the use of digital resources [54].

3.6. Rest of Categories

The following categories were not analyzed in depth due to their low occurrence in
the reviewed articles, which may compromise the robustness of the findings given the
limited number of studies addressing these topics. Specifically, ethical considerations
(issues related to privacy, informed consent, and the responsible use of VR in educational
contexts), social and cultural acceptance (students’ and teachers’ perception and willing-
ness to integrate VR into history learning), and social interaction in virtual environments
(communication and collaboration dynamics among users in history learning experiences)
were only marginally present in the selected literature. While these aspects are undoubtedly
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relevant to the broader discussion on VR in education, the scarcity of studies exploring
them prevents drawing meaningful conclusions. Future research should further investigate
these dimensions to provide a more comprehensive understanding of their role in the
effective implementation of VR in history education.

4. Conclusions
This study has identified several challenges that hinder the implementation of VR in

history education, highlighting a substantial research gap that requires further attention.
While VR has shown considerable potential in education, its adoption remains constrained
by various obstacles that impede its effective integration into learning environments.

The primary research question (RQ1) of this review was to examine the challenges
and limitations associated with the implementation of VR in history instruction. Among
the main obstacles are technical issues, including a lack of interoperability between sys-
tems, format incompatibilities, and the high hardware and software requirements. These
limitations not only impede accessibility in educational settings with limited resources
but also present significant barriers to maintenance and updates [30,45,51]. In this context,
standardizing platforms and developing more accessible technological solutions could help
alleviate these challenges and promote broader adoption of VR.

Furthermore, usability barriers affecting both students and teachers have been identi-
fied. Factors such as the complexity of interfaces, navigation challenges, and physiological
discomfort—such as disorientation and cognitive overload—can limit the effectiveness of
immersive experiences in the classroom [38]. Therefore, the development of more intuitive
and accessible virtual environments, alongside the optimization of user–system interaction,
is essential to maximize the educational benefits of VR.

From an economic perspective, the high costs of implementation continue to be a
significant barrier. The investment required for the development and acquisition of VR
equipment, along with ongoing maintenance and update expenses, limits its adoption in
educational and heritage institutions with constrained budgets [45,53]. To address this
challenge, it is essential to explore funding models and foster collaborations between
academic and technological entities to facilitate sustainable access to these technologies.

Overall, these findings highlight multiple challenges that must be addressed to ensure
the effective integration of VR in history education. This analysis underscores the need to
develop more accessible and intuitive technologies, as well as to implement educational
strategies that promote their efficient and sustainable use.

The second research question (RQ2) of this study was related to the psychological,
social, and ethical issues of the use of VR in history education. From a psychological and
social perspective, the findings indicate that some students experience frustration, anxiety,
or even fear when interacting with virtual environments, which may adversely affect their
learning process [7,43]. Furthermore, there is a concern that younger students may struggle
to differentiate between reality and fiction, raising ethical questions regarding the design of
virtual scenarios and their potential impact on students’ cognitive development [43].

Finally, the third research question (RQ3) was related to the specialized training
for history educators on the use of VR. Regarding pedagogical barriers, the findings
indicate that the absence of a curricular integration of VR limits its adoption as a regular
educational tool. Furthermore, the need for specialized teacher training is emphasized,
as many educators lack the necessary skills to design and manage VR-based learning
experiences [48,52]. Effective teacher training and the development of VR-adapted teaching
resources are critical for ensuring the successful implementation of VR in the classroom.

From an ethical perspective, although the reviewed literature addresses these issues
marginally, several relevant challenges associated with the use of VR in educational con-
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texts have been identified, particularly with younger students. Some studies caution about
the risk of confusion between reality and fiction in young learners, which could have
implications for their cognitive and emotional development. Additionally, the importance
of establishing informed consent protocols tailored to minors and their legal guardians is
emphasized, ensuring proper protection of user rights. Furthermore, the need to design vir-
tual environments that are accessible, inclusive, and emotionally safe is crucial to minimize
potential adverse effects, such as anxiety or frustration. While these ethical concerns are not
the central focus of the studies analyzed, their identification underscores the importance of
integrating them as cross-cutting issues in future research and educational developments
based on VR.

In the end, this study identifies a research gap concerning the use of VR in history
education. To date, most studies have concentrated on the potential advantages of VR or
specific applications, often neglecting a more in-depth analysis of the challenges associated
with its implementation [38,39]. This lack of systematic investigation into its limitations con-
tributes to a knowledge gap that hinders a comprehensive understanding of its pedagogical
impact and the development of effective strategies to optimize its use.

Therefore, more extensive and detailed research is necessary, not only to validate or
challenge VR’s educational potential, but also to identify practical solutions to the chal-
lenges identified. Understanding how students and teachers interact with this technology,
the difficulties they encounter, and the strategies that can be implemented to enhance its
effectiveness remains a critical area that warrants further investigation. Moreover, future
research could be enriched by adopting theoretical frameworks such as TAM, UTAUT, or
TPACK, which would allow for a more systematic analysis of the factors influencing the
acceptance, integration, and effective use of Virtual Reality in history education.

In conclusion, while VR presents an innovative tool with significant potential for
history education, its effective integration remains contingent upon overcoming substantial
technical, economic, psychological, and pedagogical barriers. Addressing these challenges
will require a multidisciplinary approach that integrates technological development, educa-
tional research, and teacher training, with the aim of transforming VR into an accessible and
effective resource for historical learning. Based on the findings of this systematic review, the
need to continue advancing in several strategic directions is highlighted. Among them, the
importance of developing VR-based educational content that ensures not only its technical
quality but also its historical accuracy and pedagogical value stands out; designing specific
teacher training programs in immersive technologies for curricular integration; optimizing
the usability and accessibility of VR platforms in order to expand their adoption in diverse
contexts; and incorporating robust theoretical frameworks such as TAM, UTAUT, or TPACK
in future studies to more systematically analyze the factors that influence the acceptance
and educational effectiveness of these technologies. Furthermore, future research could
comparatively analyze VR and AR in the context of history education, considering their
different levels of immersion and their specific pedagogical implications. These future
research directions are essential to consolidating the role of VR as a transformative tool in
history education.

Study Implications and Educational Practices

The impact of these technologies on the educational process remains a topic of ongoing
debate. Therefore, to validate or challenge the advantages of VR use, further research in the
field of education is necessary, as existing studies are limited or lack conclusive results [35].
This need also extends to investigating the factors that influence or may impact its usability.

In this context, given the lack of comprehensive studies in this area, our analysis is par-
ticularly valuable. As Oumoumen et al. (2024) emphasize, identifying and understanding
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the challenges associated with these technologies can enhance their effectiveness, efficiency,
and appeal [55]. Thus, our findings are highly relevant for guiding future research and
designing learning experiences that incorporate these technologies, aligning with one of
the fundamental objectives of this study.

Based on the findings of this review, several practical recommendations are proposed
to overcome the main challenges identified in the integration of VR in history education.
First, it is suggested to promote the development of open standards to facilitate interoper-
ability between platforms and devices. Additionally, designing specific teacher training
programs for the pedagogical use of VR is considered a priority, along with improving
the usability of applications through intuitive and ergonomic interfaces. It is also recom-
mended to encourage the creation and adoption of low-cost solutions that allow access
in educational contexts with limited resources. Finally, the progressive integration of VR
experiences into school curricula is advised, using teaching strategies adapted to the char-
acteristics of historical learning. These actions, grounded in the challenges identified, can
significantly contribute to a more effective, equitable, and sustainable implementation of
Virtual Reality in educational settings.

Supplementary Materials: The PRISMA checklist can be downloaded at https://www.mdpi.com/
article/10.3390/app15105589/s1. Reference [56] cited in Supplementary Materials.
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