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Abstract: Cultural heritage is one of the areas where Extended Reality is having a significant impact
nowadays. Although often associated with entertainment, this technology has enormous educational
potential when applied to heritage. Therefore, it is essential to implement monitoring tools in educa-
tional practice to assess its actual effectiveness. This article presents the process of generating and
validating a statistical data collection instrument developed to evaluate a virtual reality experience
created using the archaeological heritage of the ancient Roman city of Augusta Emerita (Mérida,
Spain). It can be easily adapted to evaluate similar experiences. The aim is to gauge the effectiveness
of these experiences as a didactic resource. The questionnaire was subjected to an evaluation of its
three dimensions. Content validity was analyzed through expert judgments, while applicability was
tested by students. Finally, a series of statistical tests were conducted to verify construct reliability
and internal consistency. Based on the results obtained and cross-referenced with the data provided
by the literature, the suitability of this tool for collecting data on usability, learning, and emotions in
virtual reality experiences is confirmed.
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1. Introduction

The dizzying technological advances of recent years need to be accompanied by
practical applications that improve people’s quality of life. In the case of digitization,
modeling, and 3D visualization (understood as extended reality), the dissemination of
cultural heritage is one of the areas where they are having the greatest impact, especially
when applied to historic buildings and sites. But beyond a more playful aspect, the
educational potential of extended reality experiences applied to heritage is enormous.

Heritage-related educational programs have experienced a rapid increase worldwide
since the 1990s [1,2], although it was not until the beginning of this century that their
didactic potential was transferred to the classroom [3]. Thus, museum pieces, historical
buildings, traditions, customs, archaeological remains, or popular stories become highly
effective instruments in the teaching-learning process [4]. European policies have also
helped to expand this concept, especially following the framework agreement signed in
Faro (Portugal) in 2005 [5] and ratified in 2021. In harmony with these lines of action,
heritage education is gaining importance within the Spanish educational system [6] in such
a way that knowledge, respect, valuation, and conservation of heritage are part of the exit
profiles of each stage under the new educational law (LOMLOE).

Therefore, it is essential to implement the use of heritage elements, in general, and
archaeological heritage, in particular, in subjects like social sciences and history in the
degrees of Early Childhood and Primary Education due to its crucial role as one of the
most significant pedagogical resources within these disciplines [7] and its contribution
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that by Barrios and Cosculluela [65] or Herran Gascon et al. [66], indicate a range between
0.7 and 0.9-0.95 as the optimal level of reliability.

Regarding construct validity, the results of KMO = 0.869 should be interpreted sim-
ilarly; being greater than 0.5, which is the standard commonly used as a reference [67]
and the application of Bartlett’s sphericity test allows us to conclude that the designed
questionnaire presents a high degree of validity for the construct.

5. Conclusions

The main objective of this research was to design and validate an instrument for
evaluating the effectiveness of the VR experience that was created expressly by this re-
search group to use the archaeological heritage of Mérida as a didactic resource for higher
education students. The design process has been satisfactory, obtaining a tool that allows
measuring the usability, learning, and emotions of the students participating in the VR
experience. The validation process, in turn, has verified the adequacy of the content,
and the statistical tests carried out guarantee the reliability and validity of the construct.
Among the limitations of this work, it should be mentioned that it was restricted to a
pilot test experience. Replication of the experience will be necessary to consolidate the
results obtained.
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