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Abstract: Extended reality, which encompasses virtual, augmented, and mixed reality, emerges as
an important didactic resource, offering great potential to bring heritage closer to the educational
environment. Heritage education is a challenge for today’s society, contributing to cultural and
social development. Therefore, the aim of this systematic review is to analyze documents related
to heritage in education through extended reality. The search was conducted using Scopus and
Web of Sciences databases, allowing for an international search. We excluded any document that
was not a scientific article published in a journal. A total of 52 documents were analyzed, all of
which were open-access articles. Preliminary results indicate that virtual reality and augmented
reality are utilized in education to work with architectural, historical, archaeological, and musical
heritage. Extended reality has been applied in all the stages of the education system, and in formal
and non-formal settings, thereby demonstrating its versatility. These experiences increase motivation
and academic performance in comparison to less innovative methodologies, which is in line with
other studies on this topic. In conclusion, extended reality has the potential to make a significant
impact on education, particularly when combined with heritage. The creation of multidisciplinary
groups will enhance research in the near future.
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1. Introduction

Technology is a fundamental part of 21st century society. Due to the rapid development
of technology in the modern era, education systems are confronted with the challenge of
updating their methods and resources to achieve inclusive and high-quality education [1].
Thus, there is a need to adapt teaching and learning processes to the possibilities offered by
technology, with the goal of fostering educational innovation [2]. Consequently, extended
reality (XR) appears as a novel didactic resource to support teaching–learning processes [3].

Extended reality (XR), a term that encompasses virtual reality (VR), augmented reality
(AR), and mixed reality (MR), allows users to explore new environments where the physical
and the digital converge. On the one hand, VR immerses users in a fully virtual, computer-
generated environment that replaces the real world, although it can also simulate it. This is
achieved mainly through the use of VR headsets, also known as head-mounted displays
(HMDs) [4]. This type of technology also enables the manipulation of virtual objects [5].
On the other hand, AR combines reality with virtual components, transforming everyday
scenarios by means of digital elements, using devices such as smartphones or tablets [6],
although HMDs can also be used. Therefore, the key difference between VR and AR
lies in the environment accessed: AR modifies our reality, while VR replaces it. Finally,
mixed reality (MR) combines aspects of VR and AR, offering users the option of immersing
themselves either in a fully virtual world or in the real world while interacting with digital
elements [7].
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groups that bring together computer vision experts with specialists in heritage research
and conservation, as well as teachers, can enrich research in this field.

The results of this study also indicate that, despite the existence of scientific literature
on this subject since the beginning of the 21st century, it is only in the last five years that it
has reached its peak. This can be explained, mainly, by the rapid technological evolution
of the devices and the reduction in their cost, which has made them accessible to a wider
public. It is therefore reasonable to posit that this trend will continue to grow, augmented,
and supported by the possibilities offered by artificial intelligence. Furthermore, it can be
concluded that the reference language for research continues to be English. The case of the
Spanish-speaking world is significant as, despite Spanish being the second most spoken
language in the world, of the 11 documents obtained in the search, only one was written in
this language.

Among the limitations of this study, we can point out that, by limiting the search to
scientific articles published in high-impact journals and included in the two most important
research databases, we may have overlooked other significant examples, which, given the
relative novelty of the topic, are mainly shared in other areas of scientific discussion and
exchange of ideas, such as congresses and conferences.

In terms of future research, it would be beneficial to expand the range of works to be
analyzed to gain a more comprehensive understanding of the current state of the field. This
would enable a more nuanced examination of the utilization and evolution of these works.
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Appendix A

The following is a list of the articles that were analyzed in this systematic review of
the literature:

A1. Argyriou, L.; Economou, D.; Bouki, V. Design methodology for 360◦ immersive video
applications: the case study of a cultural heritage virtual tour. Pers. Ubiquit. Comput.
2020, 24, 843–859.

A2. Bozzelli, G.; Raia, A.; Ricciardi, S.; De Nino, M.; Barile, N.; Perrella, M.; Tramontano,
M.; Pagano, A.; Palombini, A. An integrated VR/AR framework for user-centric
interactive experience of cultural heritage: The ArkaeVision project. Digit. Appl.
Archaeol. Cult. Herit. 2019, 15, e00124.

A3. Cai, Y.; Zheng, J.; Zhang, Y.; Wu, X.; Chen, Y.; Tan, B.; Thalmann, N. Madam snake
white: A case study on virtual reality continuum applications for Singaporean culture
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A4. Camilleri, V.; Montebello, M. ARCHie—Augmented reality for cultural heritage in
interactive e-learning. In Proceedings of the eLearning International Conference,
Amsterdam, The Netherlands, 22–25 July 2008; pp. 231–234.

A5. Cerdá, M.J.; Corredor, D.M.; Álvarez, J.F. Educación Patrimonial y aplicaciones de
Arqueología Virtual en museos y yacimientos arqueológicos: Un estudio de caso para
el Museo del Mar de Santa Pola (España). Rev. Int. Humanid. 2022, 15, 1–14.
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