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Virtual reality (VR) technologies have proven to be effective teaching tools in
higher education, particularly in arts education. Likewise, the analysis of the
assessment that professors make of these technologies helps to understand their
reception and to design strategies for their implementation in universities. In this
work, quantitative research is carried out to analyze the perception of university
arts professors on different technical and didactic aspects of virtual reality (VR), as
well as its limitations and its future projection. Specifically, significant differences
are identified in these evaluations according to the tenure (private or public) of the
university where the professors teach. For this purpose, a validated questionnaire
is used, which was responded by 291 arts professors from 13 different Latin
American countries. The results show low levels of digital skills for the use of VR.
There is also a strong gap between private and public universities with respect to
the digital competence of arts professors and their assessment of VR. It is
suggested that universities increase the necessary equipment to integrate VR
technology in arts education, as well as carry out specific faculty training sessions
on the use of VR technologies and their integration into arts education.

Keywords: virtual reality, arts education, higher education, digital learning
environments, digital competence

INTRODUCTION

Digital technologies have been introduced into the different dimensions of social,
educational, or work life in modern society, characterized as a knowledge and
information society (Kali et al., 2019). This digital revolution has strongly impacted the
world of education because it provides technologies that allow access, processing, and
representation of data with many formative potentialities (Lin et al., 2020; Do-Amaral
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et al., 2023; Neswary & Prahani, 2023). Specifically, virtual reality (VR) has developed
a great growth of its development expectations in recent years (Vergara et al., 2021).
From a technical perspective, VR is a technology that allows the development of virtual
environments in three dimensions where users interact with a certain degree of
immersion. The use of VR technologies in online training environments have proven to
be effective for the acquisition of knowledge and the development of skills related to
interaction and cooperative work in confinement contexts such as the covid-19
pandemic (Setuowati et al., 2023).

A digital learning environment is an environment hosted in a virtual classroom that
carries out learning activities (Veletsianos, 2016). Therefore, the use of digital learning
environments involves the use of digital technologies, like VR, which can generate the
necessary interaction between the learners and the learning objects or the teacher
(Vazquez-Villegas et al., 2023). To the extent that these digital technologies are
mediators of learning in digital learning environments, they can be considered didactic
resources, in this case of a digital type. Although VR technologies can be used in
education in various areas of knowledge, VR applications vary according to the object
of knowledge and the needs of each area (Radianti et al., 2020; Amprasi et al., 2022).

The present work is contextualized in the field of arts education, understood as the set
of techniques, resources and methodologies for the development of different artistic
skills in students, particularly related to painting, sculpture, film, or music (Clapp & Ho,
2022). The specific educational level at which the study is contextualized is the
university level, i.e., higher education. In the case of arts education, VR technologies
help to teach the shapes and proportions linked to artistic works, as well as the formal
differences between different styles and artistic compositions (Zhang et al., 2022). It is
also a useful technology to generate immersive experiences in students that allow them
to visualize artistic works or museums that are far away (Lin et al., 2020; Zhou et al.,
2022; Bachiller et al., 2023). In addition, it has been verified that the use of VR
technologies in artistic education allows increasing some transversal skills, such as
problem-solving and communication skills (Kim et al., 2022).

The successful use of VR in arts education requires the development of a certain level
of digital competence, understood as the set of skills, techniques, and knowledge for the
use of digital technologies with educational applications (Zhao et al., 2021). The
assessment made by professors, in general, of their digital competence for the use of VR
and of the VR technologies themselves, decisively influence their reception and
incorporation into the lessons (Radianti et al., 2020). This has led to the existence of a
fruitful line of research around the assessment of university professors on the didactic
use of VR (Vergara et al., 2021). There are studies that analyze the perception of
professors in specific areas of knowledge about the use of VR. The contextualized
studies in Engineering (Vergara et al., 2022) and Health Sciences (Botden et al., 2008;
Fernandez-Avrias et al., 2023) professors stand out because they are the areas in which
there are more VR designs applied to education (Fernandez-Arias et al., 2023). As far as
it has been possible to explore, there are no studies that analyze the assessment made by
art professors of VR, despite its applicability and the difference between areas of
knowledge regarding the use of VR. This occurs despite the suggestion of the
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specialized literature about reinforcing research in this regard, given that the reception
of some forms of VR, such as immersive VR, among art professors is scarce (Jiawei &
Mokmin, 2023).

Likewise, it has been shown that the identification of influential factors in professors'
perception of digital technologies and their application in the classroom is a fruitful line
of research (Antén-Sancho et al., 2021). This is because it allows a better understanding
of the process of receiving digital technologies in higher education and provides keys to
design strategies aimed at optimal teacher training (Antén-Sancho et al., 2021). Thus,
numerous factors have been identified that influence the assessment of digital
technologies and, specifically, VR. Some of these factors are sociological, such as
gender or age (Botden et al., 2008; Ancheta-Arrabal, 2021; Antén-Sancho, Fernandez-
Avrias, & Vergara, 2023), others involve geographic location and the digitalization level
of the countries (Antén-Sancho et al., 2023), and others are academic, such as the area
of expertise of the professors (Fernandez-Arias et al., 2023). In the specific region of
Latin America, which is precisely the region in which this study is contextualized, a
very influential factor turns out to be the tenure (private or public) of the university in
which the professors teach (Vergara et al., 2022; Ferndndez-Arias et al., 2023). Indeed,
the digitalization process of the different dimensions of social life in Latin America is
intense and growing, but uneven in many ways (Katz et al., 2013; Criado, 2021). One of
these senses is the digitalization of higher education, which is, in general, greater in
private universities than in public ones (Arglelles-Cruz et al., 2021; Romero, 2022).
This fact is explained because private universities have a large proportion of online
students, which forces them to innovate their methodological strategies (Gonzalez-Pérez
et al., 2021). This difference between private and public universities significantly
affects the self-concept of digital competence that professors have, which is, in general,
greater in private universities (Jorge-Vazquez et al., 2021), and to the assessment of
VR, which is higher in private universities (Vergara et al., 2022).

Thus, the general objective of this research is to carry out a quantitative, descriptive and
correlational study on the influence of university tenure on the assessments made by
Latin American university professors of the didactic use of VR and their didactic ability
to use it. Specifically, the following objectives are pursued: (i) measure the perception
that the participating arts professors have about their own skills for the use of VR
technologies in the higher education classroom; (ii) describe the perceptions about the
different dimensions —technical, usability, future projection, and didactic— of the
participating arts professors; (iii) to identify differences in the above perceptions
according to the university tenure —private or public— of the participants; (iv) to analyze
the behavior of possible gender and age gaps in the perceptions expressed by the
participants of each type of university —private or public—.

Literature Review

The gradual but unstoppable incorporation of digital learning environments in higher
education entails the appearance of very important differences in the design of didactic
situations with respect to traditional classes (Alter, 2014). These differences are mainly
based on the renunciation of face-to-face interaction to give greater prominence to
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interaction with the (virtual) learning object (Alter, 2014). The literature reveals that the
use of VR increases student engagement in classroom activities (Vazquez-Villegas et
al., 2023) and that the main formative benefits of the inclusion of digital learning
environments in the specific field of arts education are the increase of students'
motivation and the ease of designing cooperative didactic situations (Quinn, 2011).
From the point of view of art learning, the literature identifies that the most effective
digital learning environments in arts education are environments that allow interactive
simulations of art objects and, particularly, virtual environments (Gonzélez-Zamar et
al., 2020).

In the arts fields, digital resources and specifically VR have been used in the most
diverse disciplines, such as: (i) literature (Chen et al., 2021); (ii) painting (Lin et al.,
2020); (iii) sculpture (Cecotti, 2022); (iv) music (Popp & Murphy, 2022); (v) film (Xie,
2020); and (vi) architecture (Scorpio et al., 2020). It is therefore a mode of expression
that combines specific knowledge, based on techniques and processes, with different
soft skills (Fernandez-Avrias et al., 2022) such as: (i) creativity; (ii) imagination; (iii)
spatial vision; (iv) abstract thinking; (v) bodily expressiveness; or (vi) communication
skills. This combination of skills and knowledge that occurs in art, allows the artist to
question other alternatives and even transform reality in some way. It is here, where VR
plays a fundamental role, as it facilitates the artist to create new alternatives or realities
(Hui et al.,, 2022). Professors related to the different disciplines of art in higher
education should show a predisposition towards the use of digital learning environments
and the incorporation of disruptive technologies into them such as VR in arts education,
because of the didactic benefits they have proven to have for the development of the
above specific competencies (Cabero-Almenara et al., 2022).

For the use of digital learning environments in higher education and for integrating VR
into them, countries need to work to ensure an overall level of digitization that is
sufficient (Antén-Sancho et al., 2023), and professors must acquire the necessary digital
competence (Vergara et al., 2023). As far as it has been possible to analyze, there are no
works that examine the digital competence for the use of VR of arts professors in Latin
America. However, some authors have analyzed the digital competence of university
professors in more restricted geographic areas, such as Latin American countries with a
low level of digitalization (Antén-Sancho et al., 2021), while others have highlighted
the importance of fostering the development of digital competence among arts and
design educators in other geographic regions, such as Africa (Tusiime et al., 2019),
China (Yiping, 2021), or Europe (De-E¢a & Saldanha, 2023). Thus, two areas of
development of digital competence among arts professors have been identified (Tusiime
et al., 2019): (i) the formal environment, specific to the academic training of professors
and their permanent and continuing education; and (ii) the informal environment,
specific to the use of digital tools for communication and other daily activities. In these
two areas of development, it is important that the digital training of arts professors is not
only carried out from a cognitive point of view (acquisition of new knowledge), but also
requires that this knowledge is actively generated, that motivation towards the use of
digital tools in teaching activities is encouraged, and that professors are provided with
tools to evaluate their own process of integrating technologies into their work (Yiping,
2021). The self-concept of digital skills for the use of virtual tools has also been studied
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among Latin American technical education professors (Fernandez-Arias et al., 2022),
which the literature recognizes as better than those corresponding to professors in other
areas such as health sciences (Fernandez-Arias et al., 2023). The preceding literature
also establishes that it is a priority to train arts professors in digital competence to
ensure an adequate process of integration of technologies in arts education (De-Eca &
Saldanha, 2023), as it is for all university faculty to be adequately trained in the design
of materials and the creation of content through digital learning resources (Anton-
Sancho et al., 2021). This suggests the need for studies of self-concept analysis of
digital competence specific to arts professors.

About the professors' assessments of VR seen as a didactic resource in higher education,
the literature includes assessments by engineering professors (Vergara et al., 2022) and
health sciences professors (Vergara et al., 2021). In both cases, professors give high
ratings to VR as a didactic resource for learning in their respective disciplines through
digital learning environments, mainly in its technical, didactic, and usability aspects,
with engineering professors giving higher ratings for the technical aspects of VR
(Vergara et al., 2022). Engineering and health sciences professors also highlight the
existence of limitations for the use of VR in their lectures, mainly the high costs that, in
their opinion, are involved in the use of these technologies and the lack of specific
training for their use by the faculty (Vergara et al., 2022).

An aspect typically discussed in the literature and that affects the purposes of the
present research is that the speed with which public universities are integrating digital
technologies is, in general, lower than that of private universities (Rasimah et al., 2011).
In the case of the Latin American region, a strong gap is identified in the digitization
process of higher education institutions by university tenure, due, in part, to the fact that
private universities have a higher proportion of online or non-face-to-face students than
public universities, which forces the former to have more sophisticated digital learning
environments (Rama, 2014; Fernandez-Arias et al., 2023).

Likewise, in the Latin American and Caribbean region there is a consolidated gender
gap that affects access to and use of digital technologies, which is less frequent in
females (Acosta-Vargas et al., 2018; Garcia-Holgado et al., 2019). This gender gap,
which is originated by strongly rooted social and cultural conventions, also affects the
digital skills of university faculty and their valuations of digital technologies,
particularly VR (Rodriguez-Abitia et al., 2020). The digital age gap, present in many
parts of the world (Marmani, 2022), also affects Latin American faculty (Basantes-
Andrade et al., 2020). Thus, the lesser training in digitization that, in general, older
professors present leads them to give lower evaluations to digital technologies,
especially in terms of their technical aspects (Antén-Sancho et al., 2022).

METHOD
Participants

The participants were chosen by a non-probabilistic convenience sampling process from
among the professors participating in a training course on the didactic use of VR in
higher education given by the authors and repeated every two weeks from January to
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June 2022. In this course the following contents were developed: (i) basic concepts of
VR, technical characteristics, didactic applicability, and types of VR according to the
degree of immersiveness (immersive and non-immersive VR); (ii) digital skills for the
use of VR; and (iii) techno-pedagogical skills, or didactic application of VR
technologies in the higher education classroom. This course was developed in the
master class modality, without the assistants developing practical activities. The
formative course was open to the participation, upon registration, of active professors
from Latin American universities. Therefore, the target population was made up of the
439 professors who registered and attended this training session. After the training, the
attendees received the questionnaire that was used as a research instrument and were
informed about its research purposes, as well as the free, voluntary, and anonymous
nature of their participation. The criteria for inclusion were the following: (i) being a
professor in active teaching at a Latin American university; (ii) being a specialist in arts,
which includes fine, performing, graphic, and audiovisual arts, design, and craft skills,
and teaching in higher education degrees in one of these areas; and (iii) having attended
the training session given by the authors. A total of 302 responses were obtained, of
which 291 were considered valid, in the sense that they were complete responses.

Research variables and hypotheses

The main explanatory variable considered in this study is university tenure, which is
nominal dichotomous and whose possible values are private or public. The following
secondary explanatory variables are also considered: (i) gender —nominal dichotomous,
with values female or male—; and (ii) age —quantitative ordinal-. The following 6
explanatory variables are also defined, all of them measured on a quantitative Likert
scale from 1 to 5: (i) professors' self-concept of digital skills for the didactic use of VR
technologies; (ii) assessment of the technical characteristics of VR; (iii) assessment of
employability of VR technologies in arts education; (iv) level of perceived
disadvantages of VR didactic use in arts education; (v) level of future projection
perceived of the use of VR in arts education; and (vi) assessment of the didactic aspects
of VR in arts education. The values of the Likert scale on which all these variables have
been measured are: 1 — null; 2 — low; 3 — moderate; 4 — high; 5 — very high.

This study aims to verify the following research hypotheses (which are formulated as
null hypotheses):

H1. There are no significant differences between the VR assessments of professors from
private and public universities.

H2. There are no significant differences between private and public universities in terms
of gender gaps in the VR assessments of participating professors.

H3. There are no significant differences between private and public universities in terms
of the behavior of the VR assessments according to the age of the participants.

Instrument

To achieve the purposes of the present research, a previously used and validated
questionnaire on the assessment of university professors about the use of VR in higher
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education has been used (Vergara et al., 2022). This questionnaire consists of 22
questions, which are distributed in 6 families, corresponding to the 6 factors that explain
the questionnaire, according to the exploratory factor analysis performed on the
questionnaire (Vergara et al., 2022). These 6 factors or response families correspond
exactly to the explained variables defined above. The questions in the questionnaire
request the assessment of each of the following aspects or dimensions of VR, which are
presented here, already grouped according to the families identified in the factorial
analysis: (i) digital skills on the use of VR —digital competence, VR knowledge, and
training received on VR use— (3 questions); (ii) usability aspects of VR —interaction,
user experience, and employability— (3 questions); technical aspects of VR —3D design,
immersiveness, and realism— (3 questions); (iv) level of disadvantages of VR use —
costs, space requirements, technical requirements, faculty training requirements, and
technological obsolescence of equipment— (5 questions); (v) future projection of
didactic use of VR —immersive VR, and non-immersive VR— (2 questions); and (vi)
didactic aspects of VR —didactic usefulness, possibilities of implementation in the
professor's university, student acceptance, academic performance, student motivation
increasing, and improvement in the progress of the lectures— (6 questions). All
assessments have been measured on a 1 to 5 Likert scale, where 1 expresses the lowest
rating and 5 corresponds to the highest, for the assessment of each aspect asked about.

Statistical analysis

The distribution of participants by gender, country, and the tenure of their universities
has been analyzed by applying the Pearson goodness-of-fit test to a homogeneous
distribution. Likewise, confirmatory factor analysis has been used to corroborate the
validation of the construct of the instrument and the reliability of the responses has been
computed using Cronbach's alpha, composite reliability (CR), and average variance
extracted (AVE) statistics. The statistical analysis carried out on the responses to the
questionnaire was based on the computation of the main descriptive statistics —of
centralization and variation— of the distributions of the responses and on the application
of mean comparison tests and the computation of linear regression models to test the
statistical significance of the gaps in the responses obtained by university tenure and
gender and to verify the dependence of these responses on the age of the participants.
The t-test for independent samples with Welch's correction without assuming equal
variances was used to test the gaps in the responses by university tenure of the
professors. The multifactor analysis of variance (MANOVA) test was used to analyze
the behavior of the gender gaps in the responses in private and public universities and
whether this behavior is different according to university tenure. Finally, the linear
regression models of the different families of responses with respect to the age of the
participants, both in private and public universities, were computed to analyze the age
gaps in each of the university tenures. All hypothesis testing was performed at the 0.05
level of significance.
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FINDINGS
Distribution of participants

A total of 291 arts professors participated in the study (57.73% females and 42.27%
males), among whom there is a slight but statistically significant majority of females
(chi-square = 6.9588, p-value = 0.0083). The mean age of the participants is 45.91 years
old (sd = 9.86, skewness = 0.06). There are participants from 13 different Latin
American countries: 48 from Argentina, 27 from Bolivia, 33 from Colombia, 3 from
Costa Rica, 18 from Ecuador, 15 from Guatemala, 72 from Mexico, 9 from Dominican
Republic, 9 from Nicaragua, 3 from Panama, 45 from Peru, 3 from Uruguay, and 6 from
Venezuela. The distribution of participants by country is not homogeneous (chi-square
=239.41, p-value < 0.0001).

The distribution of participants by university tenure shows that there is a slight majority
of participants from public universities (59.79%) compared to private universities
(40.21%), this difference being statistically significant (chi-square = 11.1650, p-value =
0.0008). This majority of females versus males occurs in both private universities
(59.0% females and 41.0% males) and public universities (56.9% females and 43.1%
males), without significant differences in the distribution of participants by gender
between the two types of universities (chi-square = 0.1238, p-value = 0.7250). The
mean age of participating professors from private universities is 45.38 years (sd = 9.33,
skewness = 0.27, median = 50). Likewise, the mean age of participants from public
universities is 46.26 (sd =10.21, skewness = —0.07, median age = 49).

Instrument validity

From the Cronbach's alpha, CR, and AVE parameters, it can be deduced that the
theoretical model that emerges from the factor analysis gives rise to a set of families of
questions that have high levels of internal consistency (Table 1). Likewise, the statistics
of the confirmatory factorial analysis confirm this theoretical model, since the
incremental fit indices are adequate (AGFI = 0.7817; NFI = 0.7817; TLI = 0.7485; CFI
= 0.7048; IFI = 0.7081), and the absolute fit indices are also good (GFI = 0.7559;
RMSEA =0.1321; AIC = 1197.0370; chi-square/df = 6.0102).

Table 1
Cronbach's alpha, composite reliability (CR) and average variance extracted (AVE)
parameters of the different families of responses of the questionnaire

Factor Cronbach's alpha CR AVE
Digital skills 0.7778 0.75 0.52
Usability of VR 0.7258 0.72 0.50
Technical aspects 0.8593 0.84 0.65
Disadvantages 0.8445 0.84 0.64
Future projection of VR 0.7922 0.78 0.56
Didactic usefulness of VR 0.7273 0.72 0.51
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Responses

Aurts professors give intermediate ratings (between 3 and 4 out of 5) to the technical,
didactic, and future projection characteristics of VR, ratings that are at the same level as
the perceived disadvantages (Table 2). The usability of the VR reaches a high average
rating (12.36% higher than the level of disadvantages, 9.07% higher than the rating of
the didactic aspects, and 3.02% higher than the rating of the didactic aspects) and the
digital skills are considered low, at an average level, by the participants, although this
family of responses is the one that presents a greater relative dispersion, therefore, a
higher level of dispersion (Table 2).

Table 2

Descriptive statistics of the responses

Factor Mean Std. Deviation Coefficient of variation
(out of 5) (out of 5) (%)

Digital skills 2.77 1.19 42.94

Usability of VR 4.09 0.96 23.57

Technical aspects 3.75 1.04 27.62

Disadvantages 3.64 1.22 33.62

Future projection of VR 3.67 1.04 28.43

Didactic usefulness of VR 3.97 1.02 25.70

There are significant differences between the responses of arts professors from private
and public universities in the variables of digital skills and the valuations of the
technical aspects, usability, and disadvantages of VR, as can be deduced from the t-test
statistics for independent samples (Table 3). Arts professors from private universities
show a level 7.43% above the level of digital skills of professors from public
universities. It is also private university professors who express higher ratings for
usability (5% higher than public university professors) and, above all, for technical
aspects (10.56% higher than public university professors). In addition, arts professors at
private universities give an average rating 4.80% lower than that of professors at public
universities. On the other hand, the ratings of the future projection of the VR and of the
didactic aspects given by the professors at both university tenures are similar (Table 3).
Therefore, the alternative hypothesis of H1 is confirmed (university tenure significantly
influences the evaluations that the participating professors make of the VR).

Table 3
Mean responses (out of 5) and statistics of the t-test test for comparison of means with
Welch correction, when participants are differentiated by university tenure (*p<0.05)

Mean Private (out of 5)  Mean Public (out of 5) t-value  p-value

Skills 2.89 2.69 2.48 0.0132*
Usability 4.21 4.01 3.17 0.0016*
Technical 3.98 3.60 5.62 <0.0001*
Disadvantages 3.54 3.71 —2.66 0.0079*
Future 3.67 3.67 -0.06 0.9486
Didactic 3.96 3.98 -0.40 0.6866
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There are gender gaps in the ratings of the usability and technical aspects of VR and of
the disadvantages of its use, and the behavior of these gender gaps is, moreover,
different according to the university tenure (Table 4). Indeed, in private universities,
female professors give lower ratings of the usability and higher ratings of the technical
aspects than male professors. However, in public universities, female professors rate
usability higher and technical features of VR lower than males. In addition, females in
private universities find fewer disadvantages in the use of VR than males, while, in
public universities, females find a higher level of disadvantages than males.
Consequently, the alternative hypothesis of H2 is confirmed (the university tenure
significantly influences the gender gaps that exist in the evaluations that the
participating professors make of the VR).

Table 4
Mean responses (out of 5) and statistics of the MANOVA test, when the sample is
differentiated by the university tenure of professors and their gender (*p<0.05)

Private Public F-statistic p-value

Female Male Female Male
Skills 2.83 2.98 2.59 2.82 0.2654 0.6066
Usability 4.20 4.23 4.07 3.93 9.1726 0.0025*
Technical 4.03 3.92 3.49 3.73 6.0829 0.0138*
Disadvantages 3.49 3.61 3.90 3.47 17.5645 <0.0001*
Future 3.67 3.66 3.58 3.80 1.8322 0.1764
Didactic 3.89 4.05 3.93 4,03 0.3753 0.5402

The linear regression models of the responses with respect to the age yield R? values
very close to 0, so the linear models explain a small proportion of the variability of the
responses (Table 5 and Table 6). However, increasing or decreasing trends of ratings
with respect to age are guaranteed by the sign, positive or negative, respectively, of the
model slope, since the corresponding p-value is less than 0.05. In public universities,
the ratings admit an age gap (Table 5). Indeed, the ratings given by arts professors
decrease as their age increases in terms of the digital skills expressed and the
assessment of usability, future projection of VR, and of its disadvantages (Table 5).
This gap is not significant in the variables that measure the valuation of the technical
and didactic aspects of VR. This age gap, which is detrimental to older arts professors,
has been corrected in private universities, where the linear regression model does not
find significant dependencies in the evaluations of VR with respect to age, except in the
evaluation of the technical aspects, disadvantages, and future projection of VR, in
which older professors give higher evaluations than younger ones (Table 6). Therefore,
the way in which the assessments depend on age differs if professors teach at private or
public universities, so the alternative hypothesis of H3 is confirmed.
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Table 5
Statistics of the linear regression model of the families of questions with respect to the
age of the participants, among professors from public universities (*p<0.05)

Variable Estimate Error t-value p-value R?
Skl Indep-Torm 3267 02466 T5081<ao00r— 0%
Usabilly ot o737 0207023017 <aooor— 002
T S OIT 0006 oSt 0D o0
Disachanteges  —jobr o445 01891 2r0as<qoo0r— OOV
Fuure Indep o 430002520 17355 <aoo0 — 0%
e I S R
Table 6

Statistics of the linear regression model of the families of questions with respect to the
age of the participants, among professors from private universities (*p<0.05)

Variable Estimate Error t-value p-value R?2
ki indep e 3,200 03032 I0866—<a.0005— %%
Usabilly o e ao090 0728517796 <00t 0002
Teohnical oo sass 02476 14078 <ooor— 04
Disadvartages  —ier o5 07107504 8775 <0000 °%"8
Fuure Indep-Torm 44749 0346012984 <noo0r— %%
Didactc Indep e 42000 0014 —rdes oss0— %%
DISCUSSION

The level of digital skills expressed by arts professors for the use of VR technologies is
low (Table 2). Previous works indicate that the digital competence of arts professors is
insufficient and that it is necessary to increase it through trainings that combine
theoretical training with practical applications and self-assessment activities (De-Eca &
Saldanha, 2023). In other works where the digital competence of university professors
in general is studied, it is concluded that faculty skills for the use of digital technologies
are intermediate or low, but the results obtained here are below the results exposed by
the literature for university faculty (Anton-Sancho et al., 2021) and are notably lower
than the results offered by professors in technical areas (Fernandez-Arias et al., 2022).
Comparing the results obtained here with those of other works that specifically analyze
the digital skills of professors for the use of VR technologies in other areas of
knowledge —the literature mainly analyzes professors of Engineering (Vergara et al.,
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2022) and Health Sciences (Vergara et al., 2021) — it can be deduced that arts professors
are also those who present less developed digital skills for the use of VR.

On the other hand, the ratings that Latin American arts professors offer on the technical,
didactic and usability characteristics of VR and on its future projection are intermediate
(between 3 and 4 points out of 5) (Table 2). There is a significant gap in the VR
assessments analyzed by university tenure of the participating arts professors (Table 3).
This proves that the null hypothesis H1 (no existence of gaps by university tenure in the
VR assessment) should be rejected and the corresponding alternative hypothesis
(existence of gaps by university tenure in the VR assessment) should be assumed.
Professors from private universities express better digital skills than their colleagues
from public universities. This can be explained by the greater degree of digitization of
private universities in the region compared to public universities (Arglielles-Cruz et al.,
2021; Romero, 2022). Consequently, they also express higher ratings of the technical
and usability aspects of VR, as these variables are positively correlated with digital
skills. Arts professors from private universities also express lower ratings of the level of
disadvantages of VR than those from public universities (Table 3). The literature finds
that this is not a fact specific to arts professors, but that the same phenomenon occurs,
for example, with engineering professors, although the latter's assessments of VR do not
depend so much on the digital skills expressed (Vergara et al., 2022). Consequently,
there must be some other factor, beyond digital competence, that explains the gap in the
ratings of VR given by arts professors from private and public universities. In this
sense, the literature indicates that, in the specific region in which this work is developed
—Latin America and the Caribbean—, the main reason would be that digital technologies
are more weakly implemented in public universities than in private universities, whose
commitment to digitization is greater (Rasimah et al., 2011; Rama, 2014).

The behavior of the gender gap in the assessments of VR, which, in general, occurs in
terms of access and use of digital technologies (Acosta-Vargas et al., 2018; Garcia-
Holgado et al., 2019), is different according to the university tenure of the participating
arts professors. This proves that the null hypothesis H2 (no differences in the gender
gaps) should be rejected and the alternative hypothesis (existence of differences in the
gender gaps between private and public universities) is therefore assumed. Specifically,
in private universities females value more the didactic aspects and less the usability of
VR than males, but in public universities, it is the males who rate more the technical
aspects of VR and less the usability (Table 4). Therefore, the digital gap in terms of
knowledge, use, and assessment of technical aspects is detrimental to females in public
universities, as had already been observed in the literature among university faculty in
general (Rodriguez-Abitia et al., 2020) and technical (Vergara et al., 2022) or health
(Vergara et al., 2021) in particular. The main novelty of this study lies in the finding
that this different behavior of gender gaps between private and public universities
occurs among arts professors, concentrating mainly on the technical aspects of VR.
Probably, these differences in the behavior of the gender gaps are once again because
the greater digitization of private universities has also led to a greater effort in training
professors in digital skills compared to public universities (Arglelles-Cruz et al., 2021;
Romero, 2022). This training is the one that has probably led to a correction of the
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gender gaps that, within the region, favor the males in terms of access to digital
technologies (Ancheta-Arrabal et al., 2021).

It has also been shown that in Latin American public universities a detrimental digital
gap persists for older arts professors (Table 5), something that has been corrected in
private universities in the same region (Table 6). Therefore, the null hypothesis H3 (no
differences in the age gaps) is rejected and the alternative hypothesis (existence of
differences in the age gaps between private and public universities) is assumed. This
constitutes a new original result of the present study that had not been explored in the
preceding literature, although the presence of a detrimental digital divide for older
professors in terms of digital competence (Basantes-Andrade et al., 2020), and the
assessment of digital technologies in the Latin American region (Antén-Sancho et al.,
2022) had been noted.

CONCLUSION

There is a strong gap between private and public universities with respect to arts
professors' self-concept of digital competence and their assessments of VR
technologies. Specifically, arts professors from private universities rate 10.6% higher
the technical aspects, 5.0% higher the usability features, and 5.0% lower the
disadvantages of VR than their colleagues from private universities, with the former's
digital skills for VR use being 7.4% higher. These ratings differ by gender and age of
arts professors, so that the behavior of these gender and age gaps is different in private
and public universities. Therefore, the null hypotheses H1, H2, and H3 posed in the
study should be rejected and the corresponding alternative hypotheses (respectively,
existence of gaps by university tenure in VR assessments; differences in gender gaps in
VR assessments by university tenure; and differences in age gaps in VR assessments by
university tenure) should be assumed. Specifically, in public universities persist, both a
gender gap that penalizes females in terms of rating the technical aspects of VR, and an
age gap that penalizes older professors. Both gaps have been corrected in private
universities.

It is suggested that universities increase the necessary equipment to integrate VR tools
in arts education lectures. It is also recommended to carry out specific training sessions
for professors on the use of VR technologies and their integration in arts education
lectures. The increase in the digital training of arts professors will favor the reception of
educational technologies such as VR. It is suggested that this training incorporate
practical activities, to promote the development of techno-pedagogical skills of
professors. Finally, it is recommended that universities design implementation plans for
digital technologies, such as VR, providing specific implementation protocols to
professors, to encourage their use in lessons.
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