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Abstract: In recent years, the teaching and learning of history have been transformed by the in-
corporation of active methodologies and digital tools. Virtual reality (VR) is one such tool that is
being increasingly used in classrooms. It allows students to visit and experience spaces from other
historical periods, even those that have been lost. However, due to its relatively slow adoption in
formal educational settings, there is still a paucity of scientific references where this type of experience
has been empirically tested to prove its potential benefits. Further research on this issue is therefore
needed. This study presents a comparative analysis of the didactic use of historical heritage from the
Roman period using two different methodological strategies: an educational visit to a museum and a
virtual tour via electronic devices. The main objective is to compare the effectiveness of these two
methods in terms of usability, learning outcomes, and emotional responses. The study was conducted
with 51 primary school teachers in training. Data were collected using two ad hoc questionnaires,
which were based on a previous one. A hybrid analysis methodology was adopted, with SPSS used
for interpreting the quantitative data and Atlas Ti for the qualitative information. The results indicate
that the two methodologies were perceived by future teachers as valuable resources for learning
and teaching history. The emotions they evoked were primarily curiosity, joy, and motivation, with
only minor occurrences of frustration, nervousness, or fear. The experience gained from this first
application will make it possible to extend the study to other educational levels, to enrich the conclu-
sions obtained and to evaluate the potential scope of using this combination of methods to develop
historical competences and improve heritage education.

Keywords: heritage education; virtual reality; higher education; history teaching; technological
innovation; virtual tour; museum; archaeology

1. Introduction

Many students across different educational stages perceive history as a dull subject.
This is because they often associate it with memorizing dates, names, and facts in lengthy
and tedious lectures [1]. Additionally, they may struggle to comprehend the explanations
of events and people that seem distant and lack empathy [2,3].

In recent years, several studies conducted in the same educational field as the present
study have provided enlightening results. After analyzing the experiences of high school
students, it was found that 100% of them consider the subject of history boring, unmotivat-
ing, and uninspiring when the methodology is magisterial-centralist and the expository
strategy predominates [4].

This is why, for at least two decades, there has been an ongoing epistemological
reflection on the teaching of history. The aim is to move beyond the mere knowledge
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nervousness, frustration, or anxiety and high levels of curiosity and joy throughout the use
of both methodologies, to answer what was raised in SO3.

Based on the studies by Davila et al. [35], Oyarzin and Valdés-Leén [36], Mel-
lado et al. [52], Borrego et al. [53], and Bravo et al. [54], it can be concluded that the
study of emotions is a significant trend in recent years in the field of specific didactics.

Although the literature in the field of social sciences, specifically history and geography,
is still scarce, there is already evidence of the positive emotions aroused in students using
ICT in heritage education. This is based on the studies conducted by Jiménez-Palacios
and Cuenca [12], which show that such initiatives improve the classroom climate and
directly enhance learning outcomes among the results of this study. Likewise, when ICT is
incorporated into the classroom through virtual reality experiences, the participants in our
study rated it very positively, showing high acceptance and satisfaction. They positively
valued their training in the management of this technology, and the learning achieved,
finding it easy to use virtual reality and quickly acquiring the necessary skills to use this
tool correctly. Furthermore, the participants considered this methodology to be beneficial
and useful for learning history. It aided in their comprehension of concepts and facilitated
long-term retention. This aligns with the findings of Menjivar et al. [34], who utilized a VR
model that was highly regarded by their participants.

On the contrary, when analyzing other uses of extended reality as in the research
carried out by Piqueras et al. [31], an improvement in academic performance or motivation
with the use of this tool is not shown in the research performed with students in the
third year of primary education. However, it does result in enhanced social integration,
cooperation, and active student participation.

Another innovative approach to education using new technological tools can be
found, for instance, in Egea et al. [55], who suggest using and evaluating a video game
for teaching history. The results are comparable to those of the research presented in
this paper, showing improved learning and student engagement due to the recreational
aspect of this type of experience. Diaz et al. [56] also noted that the presence of non-player
characters (NPCs) in the form of images improved the learning of contents. Additionally;,
Gomez-Carrasco et al. [57] analyzed the use of ICT and mass-media resources by future
English and Spanish teachers, receiving a very positive evaluation.

Finally, it should be noted that the limitations of the present study include the fact
that it has been applied to a small sample size of a single university center. This is because
it is an exploratory study, which will serve to lay the foundations for a larger-scale study
in future research. Precisely, this exploratory nature also explains why the analysis is
of a comparative descriptive type, which is another limitation that will be corrected in
subsequent experiences. The experience acquired in this first work of application and
analysis of the combination of methodologies will allow the extension of the study to other
age groups, educational stages, and qualifications, enriching the conclusions obtained and
assessing the possible scope of the application of this combination of methodologies for the
development of historical competences and the teaching of heritage.
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Appendix A
Item Number Section Question Answer
1 I find it easy to use VR Likert 1/5
2 Ilearn how to use VR easily Likert1/5
3 Usability I am experienced in using VR Likert 1/5
4 I need help from those in charge to be able to carry out the activity Likert1/5
5 I'lack the knowledge to use VR in the classroom Likert1/5
6 Having experience with VR makes the VR methodology more useful Likert 1/5
7 I am very interested in history content Likert 1/5
8 I think that VR can be a useful tool for learning abouthistory Likert 1/5
9 VR makes me understand the concepts related to history better Likert 1/5
10 I think VR makes the class be more attentive and motivated Likert 1/5
11 After the VR experience, I have a rough idea of the dimensions of the Likert 1/5
) archaeological site
12 Learning I think that being able to rotate, observe, and move freely in the different ovens | Likert1/5
and has made me pay more attention than if I were at the site
13 Usefulness [T think it has become clear to me where the site is located Likert 1/5
14 I will use the VR methodology when I become a teacher. Likert 1/5
15 Working with VR methodology in the classroom helps me to have a more Likert 1/5
transversal learning process
16 Using VR in a teaching-learning process helps to develop digital competence Likert 1/5
17 Rate your experience with VR Likert 1/5
18 Nervousness Likert1/5
19 Joy Likert 1/5
20 . Frustration Likert 1/5
21 Emotions Curiosity Likert 1/5
22 Anxiety Likert 1/5
23 Briefly explain your feelings about the experience Open-ended
Item Number Section Question Answer
1 I find it easy to use the visit to the museum Likert 1/5
2 I'learn to move around the museum easily Likert 1/5
3 Usability I have previous experience of visiting museums Likert 1/5
4 I need help from those in charge to be able to carry out the visit Likert 1/5
5 I'lack the knowledge to organize a visit to a historical museum Likert 1/5
6 Having an experience of visiting a museum makes the methodology of visiting | Likert1/5
heritage places more useful
7 I am very interested in history content Likert1/5
8 I think that visiting the museum can be a useful tool for learning about history | Likert1/5
9 Visiting the museum makes me understand the concepts related to history better | Likert1/5
10 I think that visiting a museum makes the class be more attentive and motivated | Likert1/5
11 After the experience in the museum, I have a rough idea of the dimensions of Likert 1/5
) the archaeological site
12 Learning I think that being able to observe the different archaeological materials has made | Likert1/5
and me pay more attention than if I were observing them in VR
13 Usefulness [T think it has become clear to me where these materials are located Likert 1/5
14 I will use the methodology of visiting museums when I become a teacher. Likert 1/5
15 Visits to heritage sites promote more transversal learning Likert 1/5
16 Using visits to heritage sites in a teaching-learning process helps to develop Likert 1/5
digital competence
17 Rate your experience visiting the museum Likert 1/5
18 Nervousness Likert 1/5
19 Joy Likert1/5
20 . Frustration Likert 1/5
21 Emotions Curiosity Likert1/5
22 Anxiety Likert1/5
23 Briefly explain your feelings about the experience Open-ended
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