
Citation: Antón-Sancho, Á.;

Fernández-Arias, P.; Vergara, D.

Virtual Reality in Health Science

Education: Professors’ Perceptions.

Multimodal Technol. Interact. 2022, 6,

110. https://doi.org/10.3390/

mti6120110

Academic Editor: Stephan Schlögl

Received: 6 November 2022

Accepted: 12 December 2022

Published: 14 December 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Multimodal Technologies 
and Interaction

Article

Virtual Reality in Health Science Education:
Professors’ Perceptions
Álvaro Antón-Sancho , Pablo Fernández-Arias and Diego Vergara *

Technology, Instruction, and Design in Engineering and Education Research Group, Catholic University of Ávila,
C/Canteros s/n, 05005 Ávila, Spain
* Correspondence: diego.vergara@ucavila.es

Abstract: Virtual reality (VR) is a simulated experience in a three-dimensional (3D) computer-
simulated world. Recent advances in technology position VR as a multipurpose technology in the
healthcare sector and as a critical component in achieving Health 4.0. In this article, descriptive and
correlationally quantitative research is carried out on the assessments made by Latin American health
sciences university professors on the didactic use of virtual reality technologies. The main objective
was to analyze the differences in the perceptions expressed by the public or private tenure of the
universities where the professors teach. In addition, gender and age gaps were identified in the
assessments obtained from each of the types of universities. The results reveal that Latin American
health science professors at private universities have a higher selfconcept of their digital skills for the
use of virtual reality in the lectures. This greater selfconcept also leads to a reduction in the gender
and age gaps in the participating private universities with respect to the public counterparts. It is
advisable to increase both faculty training in the didactic use of virtual reality and funding for its use,
mainly in public universities.

Keywords: healthcare simulators; virtual reality; professors’ opinion; didactic tool; digital resource;
education; universities; gender gap; digital gap

1. Introduction

In 2015, with the start of the commercialization of different virtual reality (VR) devices,
VR technology was positioned as one of the technologies with the highest expectations for
development. However, the progress experienced in recent years by other technologies,
such as augmented reality (AR) [1,2] or robotics [3], and the various drawbacks for its
implementation, have gradually reduced the expectations of VR implementation [4]. In
2020, after the pandemic originated by COVID-19 [5], VR technology has increasing de-
velopment expectations [6] and positions itself as the reference technology for developing
the “Metaverse” [7].

Technically, VR is a computer-generated digital environment that offers three-dimensional
visual opportunities with which users can interact [8,9]. This technology provides near-real
and/or believable experiences in a synthetic or virtual form [10]. VR technology can be
divided based on the immersion level (i.e., immersive and nonimmersive) [11]. Immersive
VR typically requires the use of a headset, such as the Meta Quest 2®, the HTC Vive Pro®,
or PlayStation VR® (PSVR), which are compatible with peripherals such as Leap Motion®,
a device that allows the user’s movements to be identified, or a full-room display that
encloses the user, referred to as a cave automatic virtual environment (CAVE) [12]. Non-
immersive VR, on the other hand, offers users a computer-generated world that typically
uses a desktop or projector. Recent advances in VR technology [13] make the creation and
development of VR applications feasible, and consequently, the presence of the technology
is increasing every day in the main economic sectors (industry, health, education, etc.).

But there is one sector of economic activity in which VR technology is of particular
interest due to the variety of applications that can be developed: the health sector [14–16].
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In this sector, VR is positioned as a reference for multiple purposes [17,18], being a fun-
damental component of smart healthcare [19], also known as Health 4.0 [20]. Some other
applications of Health 4.0 are the following: (i) the personalization of implants [21,22] and
digital hospitals [23]; (ii) treatment monitoring [24]; (iii) augmented reality [25–27]; (iv) the
internet of things [2,28]; (v) QR code systems [29], and (vi) the healthcare metaverse [7].

The emergence of virtual simulation applications related to the healthcare sector is con-
tinuous and is linked to the technical progress in VR. Figure 1 shows the different clinical
and technical applications of VR currently being used in the healthcare sector, as well as the
main references that develop them. Among the applications of VR in healthcare, it is worth
highlighting (i) oral health [21,30], (ii) the treatment of diseases, disorders, disabilities,
syndromes, and addictions [14,31–39], (iii) the treatment of injuries [18,40], (iv) prepara-
tion for surgical interventions [41], (v) the treatment of psychological problems [14,42–44],
(vi) the improvement of the social and psychological skills of health personnel and pa-
tients [45–49], (vii) wellness and health care [17,50–59], (viii) training and education [60–74],
(ix) rehabilitation [14,75–80], (x) environmental barriers [81], and (xi) pediatrics [82–84].
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In recent years, there has been a shift in digital education, with the incorporation of
VR applications into lectures in the various fields of higher education knowledge [85]. In
engineering and construction, VR has positioned itself as a relevant technology, both for the
development of technical projects [86] and in the development of education and training
programs [86,87]. In medical health education, the most significant increase in virtuality
occurred after the COVID-19 pandemic [5], which forced a transition from traditional
educational practice [88] to online education [89–92], generating negative psychological
consequences in its students [5,32]. Along with this multimodal (face-to-face and distance)
pedagogical shift, there is increasing evidence that simulation improves competency [93],
attitude, and behavior [94], especially in comparison with traditional didactic methods or
the absence of simulation training. To aid this, innovative technologies, such as VR [95,96],
are becoming ubiquitous and available for classroom use [97,98].

A simple indicator of this growing use of VR is the number of research papers including
the term VR as the focus of the research. From a simple consultation of SCOPUS on the
number of articles including in the title, abstract, or keyword for the words (data collected in
September 2022) (i) “Virtual Reality” AND “Health” or (ii) “Virtual Reality” AND “Health”
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AND “Education, Figure 2 was obtained. This way, a clear growing trend is revealed
(Figure 2). Between 1993 and 2021, a total of 7336 papers in the SCOPUS database includes
“virtual reality” AND “Health” in the title, abstract, or keywords, and 3284 of them also
include “Education”, which is approximately 45% of the total published papers. Since 2015,
the speed of the increases in the results of both searches has increased significantly and
incrementally each year, increasing by four times (the number of published papers) between
the years 2015 and 2021. In addition, the growth in the number of articles, including the
term “Education” follows a similar trend to that of the total number of articles responding
to the search “Virtual Reality” AND “Health”, suggesting that research on VR applications
in health education parallels the development of VR applications in healthcare.

Multimodal Technol. Interact. 2022, 6, x FOR PEER REVIEW 3 of 20 
 

 

A simple indicator of this growing use of VR is the number of research papers includ-
ing the term VR as the focus of the research. From a simple consultation of SCOPUS on the 
number of articles including in the title, abstract, or keyword for the words (data collected 
in September 2022) (i) “Virtual Reality” AND “Health” or (ii) “Virtual Reality” AND 
“Health” AND “Education, Figure 2 was obtained. This way, a clear growing trend is re-
vealed (Figure 2). Between 1993 and 2021, a total of 7336 papers in the SCOPUS database 
includes “virtual reality” AND “Health” in the title, abstract, or keywords, and 3284 of them 
also include “Education”, which is approximately 45% of the total published papers. Since 
2015, the speed of the increases in the results of both searches has increased significantly 
and incrementally each year, increasing by four times (the number of published papers) 
between the years 2015 and 2021. In addition, the growth in the number of articles, including 
the term “Education” follows a similar trend to that of the total number of articles respond-
ing to the search “Virtual Reality” AND “Health”, suggesting that research on VR applica-
tions in health education parallels the development of VR applications in healthcare. 

 
Figure 2. Number of research papers indexed in SCOPUS related to virtual reality, health, and ed-
ucation (data collected in September 2022). 

VR technologies allow three-dimensional simulations that have proven to be useful 
both in the training of physicians [99] and nurses [100] because these simulations can be 
adapted to realistic clinical care situations and to the recreation of complex processes, for 
example, surgery, generating an immersive experience. The specialized literature has 
abundantly proven that the use of VR in health education is didactically effective because 
it increases the knowledge and academic performance of students when compared with 
traditional methodologies based on the master class and with other forms of digital edu-
cation, both online and face-to-face [101,102]. Some studies indicate that the didactic ef-
fectiveness of VR applied to health education is mainly focused on the versatility of this 
type of technology when designing interactive practical situations [103]. In this sense, both 
the professors and students of the health sciences highlight the importance of the technical 
and usability aspects of VR: (i) the capacity of these technologies to perform 3D simula-
tions that allow for the realistic recreation of anatomical objects [104,105]; (ii) the realism 
of the simulations generated [106–108]; (iii) the immersive [109] and interactive [109,110] 
possibilities that these technologies offer; (iv) the user experience, which is highlighted 
mainly by students, among whom the use of VR represents a motivational incentive to-
wards learning [102,111,112]. 

Figure 2. Number of research papers indexed in SCOPUS related to virtual reality, health, and
education (data collected in September 2022).

VR technologies allow three-dimensional simulations that have proven to be useful
both in the training of physicians [99] and nurses [100] because these simulations can
be adapted to realistic clinical care situations and to the recreation of complex processes,
for example, surgery, generating an immersive experience. The specialized literature
has abundantly proven that the use of VR in health education is didactically effective
because it increases the knowledge and academic performance of students when compared
with traditional methodologies based on the master class and with other forms of digital
education, both online and face-to-face [101,102]. Some studies indicate that the didactic
effectiveness of VR applied to health education is mainly focused on the versatility of this
type of technology when designing interactive practical situations [103]. In this sense, both
the professors and students of the health sciences highlight the importance of the technical
and usability aspects of VR: (i) the capacity of these technologies to perform 3D simulations
that allow for the realistic recreation of anatomical objects [104,105]; (ii) the realism of
the simulations generated [106–108]; (iii) the immersive [109] and interactive [109,110]
possibilities that these technologies offer; (iv) the user experience, which is highlighted
mainly by students, among whom the use of VR represents a motivational incentive
towards learning [102,111,112].

In addition to the technical and usability aspects, health science professors give high
ratings to the didactic employability of VR in lectures due to the versatility of these tech-
nologies when used with different methodological perspectives [113,114]. It has been
proven, for example, that the use of VR technologies in health science education and used
within educational gamification dynamics gives very satisfactory academic results among
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students [104]. The specialized literature also identifies the limitations of the use of VR in
health education. Some studies identify that the use of these technologies for a prolonged
period, e.g., a 3D video to acquire physical exploration skills, can cause symptoms of
simulator sickness in some users, which is not observed when conventional resources or
2D videos are used [115,116]. Other studies point out the danger that virtual simulations
may end up replacing the practical training load for health sciences students, which would
be detrimental to the development of the competencies and skills that healthcare personnel
must develop and that require interaction between the student and the professor and the
student’s performance in real hospitals and clinics [117]. Likewise, health sciences students
themselves give higher ratings to VR as a training tool when the professor is present and
participates as an active element in the learning process [118].

However, there are two disadvantages to the didactic use of VR in health education
that appear most frequently in the literature: (i) the requirements posed by its use in terms
of the development of technical skills on the part of the professors and students [86,119],
and (ii) the heavy economic investment involved in the equipment required to integrate VR
technologies in the classroom [113,117]. From the point of view of cost, there are studies
that, while recognizing the initial outlay involved in equipping health education with VR
technologies, there is no real increase in the cost of training students since the use of VR
results in significant savings in materials and the use of laboratories [109,120]. Thus, it
could be said that the implementation of VR technologies is economically efficient when
applied in health education [121,122]. Health sciences professors also point out some other
disadvantages that VR (applied to health education) may have, such as the need for large
spaces [123]. Regarding digital competence, it is essential for professors to develop a high
level of digital skills to exploit all the didactic potential of VR [124] and for students to
increase their own digital competencies [125]. In contrast, the literature reports abundant
works in which university professors state that their digital skills are limited and can be
improved, regardless of the professor’s area of expertise [126,127]. In particular, health
sciences professors admit that their digital skills are insufficient, in general, for undertaking
the task of integrating VR technologies into their lectures and that they need to increase
their training in this regard [128,129].

Despite the disadvantages of VR and its limitations, the literature attributes a solid
future projection for the use of VR technologies in health higher education [130]. This future
projection, however, is mainly conditioned to technological advances in VR development
that allow for the sharing of simulated clinical experiences [108]. Likewise, professors
suggest the need to integrate VR tools into the curricula of medicine, nursing, and dentistry
to advance the introduction of these technologies in the lectures [98].

In the Latin American and Caribbean region, which is precisely where this study is lo-
cated, the COVID-19 pandemic led to the accelerated development of certain health-related
technologies aimed at responding to emergency situations that arose [131]. Thus, according
to data from the Inter-American Development Bank, the companies most specialized in
the use of “Industry 4.0” technologies used artificial intelligence to identify hot spots of
virus incidence and prevent contagion and designed platforms to monitor the movements
of people and chatbots to respond to medical consultations, as well as utilized 3D printing
to make up for the absence of masks or respirators [131].

Specific studies on the implementation of VR in health education in Latin America are
scarce, but two main ideas are very clear: (i) the need for Latin American countries and their
universities to develop specific training programs on digital health, in general, for their teach-
ing staff [132], and (ii) the convenience of establishing international cooperation programs
and projects for the receipt of economic funds and technical and human capital by Latin
American universities [133]. After the COVID-19 pandemic, Latin American universities
carried out an intense effort to digitize their teaching processes, which has been uneven in
different countries and areas of knowledge [134]. The literature shows that, in the specific
region of Latin America, the ownership (private or public) of the university exerts a strong
influence on the digital skills of the faculty and on the assessments expressed about the use
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of digital teaching resources. Specifically, professors at private universities are, in general,
better prepared digitally than those at public universities and show more favorable opinions
about the use of resources, such as VR, in their lectures [126]. The assessment of the use of
VR has been studied in detail within a population of professors of higher technical education
in Latin America, and it has been concluded that professors from private universities give a
higher value to the didactic aspects of VR and its usability as a teaching resource than their
colleagues from public universities, although they also find a greater degree of disadvantages
than the latter [126]. Moreover, the digital gender gap, which frequently penalizes females in
the field of digitization [135,136], is less intense among faculty at private universities than
among those at public universities [126]. The literature attributes these gaps to differences
in the funding of both types of centers and to the fact that Latin American private universi-
ties are more at the forefront of the implementation of digital learning environments since
the proportion of their student body that attends online classes is higher than in public
universities [137,138]. However, as far as it has been possible to explore, there has been no
similar study carried out on a population of professors within the health sciences, so this is
an original and novel contribution provided by the present work.

Considering the scientific interest in the use of VR in health and education (exposed
above), this article carries out descriptive and correlationally quantitative research on the
assessments made by university professors of the health sciences on the didactic use of
VR technologies. The main objective was to analyze the differences in the perceptions
expressed by the public or private ownership of the universities where the professors teach.

2. Materials and Methods
2.1. Participants

The sample of the participants in the study was selected by means of a nonprobabilistic
convenience sampling process. The authors gave a training lecture on the didactic use of
VR technologies in higher education, which was repeated every two weeks from January
to June 2022, aimed at university professors from different Latin American countries. The
contents of the initial training carried out were the following: (i) notions of VR, basic
concepts, types of VR, and taxonomies, including the distinction between immersive and
nonimmersive VR, (ii) the technical characteristics of VR, and (iii) the presentation of real
VR didactic tools and the educational experiences carried out with them. Consequently, it
can be assumed that the participants had homogeneous and sufficient knowledge of the
basic concepts of VR.

The potential population was formed by those professors enrolled and attending the
training, to whom the research purpose of this project was explained, and who were sent
the questionnaire used as an instrument through a GoogleForms® link. The criteria for
inclusion in the study were as follows: (i) being a specialist in one of the areas of the health
sciences, which includes the different subareas included in the 72nd area of the UNESCO
International Standard Classification of Education (ISCED) [139], medicine, nursing, or
dental services and being an active university professor at a Latin American university in
one of these fields, and (ii) having attended a training talk on the didactic use of VR given
by the authors. A total of 274 responses to the questionnaire were obtained, of which 270
were considered valid.

Among the participants, there were slightly more than twice as many females as males
(68.15% females versus 31.85% males), which implies the existence of a certain gender
bias, given that the distribution of the participants is not homogeneous (chi-square = 35.57,
df = 1, p-value < 0.0001). The mean age was 50.22 years, with a standard deviation of 10.66
and skewness to the left of –0.31. The median age was 50 years. As can be seen in Figure 3,
among the participants, there are representatives from 14 Latin American and Caribbean
countries, although the most represented are Argentina, Chile, Mexico, and Peru, which
account for 76.30% of the sample. The distribution of participants by country is also not
homogeneous (chi-square = 369.54, df = 13, p-value < 0.0001).
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Among the participants, 52.22% teach at private universities and 47.78% at public univer-
sities, which represents a homogeneous distribution by university tenure (chi-square = 0.5333,
df = 1, p-value = 0.4652). In both types of universities, the sample is made up of mostly fe-
males (Figure 4). Although this majority is larger in the case of private universities, the gen-
der bias in the sample is similar in both private and public universities (chi-square = 3.2663,
df = 1, p-value = 0.0707). The mean age in private universities (46.60 years, with a standard
deviation of 10.41) is almost 8 years lower than that of the participants in public universities
(54.19 years, with a standard deviation of 9.48). Also, the left skewness of the ages of
private university participants (−0.28, Figure 4a) is slightly higher than that of the public
university professors (−0.26, Figure 4b).
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2.2. Objectives and Variables

The general objective of this paper is to analyze the assessment of Latin American
university professors in the health sciences about the didactic use of VR technologies.
Specifically, the following specific objectives are pursued: (i) to study the existence of
differences in health sciences professors’ assessments of VR technologies by university
tenure; (ii) to identify gender gaps in the assessments of VR between health sciences
professors from private and public universities; (iii) to analyze the influence of age on the
assessments of the participating professors from private and public universities.

To achieve the above objectives, the main explanatory variable considered was the
participants’ university tenure, which is a dichotomous variable for which the possible
values are private or public. As secondary explanatory variables, the gender and age of the
participants were considered. Gender is a dichotomous variable for which the values are
female or male. Age is an ordinal quantitative variable. In addition, the following explained
variables are defined (Figure 5): (i) participants’ selfperception of digital competence for the
use of VR; (ii) an assessment of the technical aspects of VR technologies; (iii) the usability
of VR in the classroom; (iv) the perceived drawbacks of VR use; (v) the perceived future
projection of the use of VR technologies in the classroom, and (vi) didactic interest in the use
of VR in the classroom. All explained variables are ordinally quantitative and were measured
on a Likert scale from 1 to 5: 1—null; 2—low; 3—moderate; 4—high; 5—very high.
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2.3. Instrument

For this research, a validated questionnaire on the assessment of the use of VR tech-
nologies in higher education was used [126]. The questionnaire consists of 22 questions
that ask for a rating of the aspect of VR indicated in each of them on a Likert scale from
1 to 5, where 1 expresses the lowest rating and 5 corresponds to the highest. The factor
analysis identifies 6 factors or families of questions that explain the questionnaire, which
correspond to the 6 explained variables defined in this study.

Specifically, the different factors studied by the questionnaire, with their corresponding
items, are the following: (i) digital skills for the use of VR (3 items)–selfperception of digital
competence, level of knowledge of VR, and assessment of the training received on VR
use; (ii) assessment of the technical aspects of VR (3 items)–3D design, immersiveness, and
realism; (iii) assessment of the usability of VR (3 items)–interaction, user experience, and
employability; (iv) disadvantages of VR (5 items)–costs, space limitations, human and tech-
nical resource requirements, teacher training needs, and equipment obsolescence; (v) future
projection of VR in health science education (2 items)–future projection of immersive and
nonimmersive virtual reality; and (vi) the didactic aspects of VR (6 items)–didactic useful-
ness, possibility for your university to implement VR technologies, expected acceptance by
students, expected improvement in academic performance, motivation, and improvement
in lecture delivery. Considering the values of the Cronbach’s alpha parameters that have
been computed, all of which are greater than 0.70 (Table 1), it can be deduced that all the
families of questions that have been defined enjoy good levels of internal reliability [140].

Table 1. Cronbach’s alpha parameters of the different factors of the questionnaire.

Factor Cronbach’s Alpha

Competence 0.7799
Technical aspects 0.8537
Usability of VR 0.7923
Disadvantages 0.7915

Future 0.8032
Didactic usefulness of VR 0.8121

The confirmatory factor analysis (CFA) statistics [141] computed confirm the theoreti-
cal model just defined and validated by the factor analysis [126]. Indeed, the incremental fit
indices are good (AGFI = 0.7253; NFI = 0.7271; TLI = 0.8163; CFI = 0.7729; IFI = 0.7758), and



Multimodal Technol. Interact. 2022, 6, 110 9 of 20

the absolute fit indices are also appropriate (GFI = 0.7894; RMSEA = 0.1120; AIC = 961.5221;
chi-square/df = 4.3481).

2.4. Design and Statistical Analysis

In this work, quantitative descriptive research was carried out based on the responses
of the participating health sciences professors to the questionnaire used as an instrument.
The research was structured in the following phases (Figure 6): (i) the formulation of
the objectives and definition of the research variables; (ii) the sampling and collection of
the responses to the questionnaire; (iii) the statistical analysis of the data obtained, and
(iv) drawing conclusions.
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For the statistical analysis, descriptive statistics were obtained for the responses to
the different factors that explain the questionnaire. Since the sample size exceeds 50 par-
ticipants, the parametric t-test was chosen to be used to compare the mean responses of
the professors from private and public universities. To analyze the existence of gender
gaps in each of these types of universities, the multifactor analysis of variance (MANOVA)
test was used. Finally, linear regression models were computed for each of the factors
of the questionnaire with respect to age, among the participants from private and public
universities, to analyze the influence of the age of the health sciences professors at each
type of university on the assessments of VR. All statistical tests were performed at the
0.05 level of significance.

3. Results

The participating health sciences professors gave very high ratings to the use of VR
technologies in the classroom, mainly in terms of their usability and didactic usability and,
slightly below this, their technical aspects (Table 2). However, the average level of perceived
disadvantages is intermediate–high, although the variation in the responses for the factor
measuring disadvantages is the second highest of all factors (46.42%, Table 2). The mean
selfconcept regarding digital competence for the use of VR technologies is intermediate–low,
this factor being the one with the highest variation relative to the mean (43.46%, Table 2)
and the only one for which the responses show positive, although weak, asymmetry. All
the other factors show moderate left skewness (Table 2).



Multimodal Technol. Interact. 2022, 6, 110 10 of 20

Table 2. Descriptive statistics of the responses (270 participants).

Factor Mean
(Out of 5)

Std. Deviation
(Out of 5)

Coefficient of
Variation (%) Skewness

Competence 2.60 1.13 43.46 0.15
Technical aspects 3.94 0.98 24.83 −0.69
Usability of VR 4.16 0.90 21.54 −1.13
Disadvantages 3.60 1.24 34.48 −0.46

Future 3.89 0.91 23.39 −0.40
Didactic usefulness of VR 4.07 0.99 24.39 −0.89

From the Pearson correlation coefficients computed between the responses to the
different factors of the questionnaire, we deduce the following observations (Table 3):
(i) the only negative correlation is between the factors of selfperception of digital compe-
tence and assessment of technical aspects, indicating that a higher rating of technical aspects
leads to a lower selfconcept of digital competence; (ii) the level of perceived disadvantages
is positively correlated, mainly, with participants’ selfconcept of digital competence, so
that a higher selfperception of digital competence leads the participants to identify with a
higher degree of the possible disadvantages of using VR; (iii) the strongest correlation is
between the factors valuing the technical aspects and usability, indicating that participants
link the employability of VR in the classroom to technical features, such as 3D design,
realism, and immersiveness, and (iv) valuing the didactic usefulness of VR technologies is
moderately correlated with all the other factors analyzed. All the correlation coefficients
indicated in Table 3 are statistically significant.

Table 3. Pearson correlation coefficients of the responses to the different factors of the questionnaire
(270 participants).

Competence Technical Usability Disadvantages Future Didactic

Competence 1 −0.12 0.15 0.15 0.06 0.26
Technical 1 0.58 0.03 0.13 0.20
Usability 1 0.14 0.09 0.34

Disadvantages 1 0.05 0.36
Future 1 0.17

Didactic 1

The two-sample bilateral t-test does not allow for assumptions that there are significant
differences between the mean responses to the factors of selfconcept of digital competence,
technical aspects, usability, and the disadvantages of VR between Latin American professors
from private and public universities (Table 4). However, significant differences by university
tenure were identified in terms of the future perception of VR and the assessment of its
didactic usability in the health sciences. Specifically, participating professors from public
universities rate the future projection of VR technologies 5% higher than their colleagues
from private universities, but it is the Latin American professors from private universities
who rate its didactic applicability in lectures more highly; they rate it 3% higher than Latin
American professors from public universities (Table 4).

Although there are significant gaps between Latin American private and public uni-
versities in the assessment of the didactic aspects and the future projection of VR, no gender
differences were identified between the two types of universities (Table 5). In contrast,
there are gender gaps in the ratings of selfconcept of digital competence, usability, and
the difficulties of using VR (Table 5). While the selfconcept of digital competence of Latin
American private university professors is approximately homogeneous between females
and males, in Latin American public universities, these competence scores are 25.83%
higher in males than in females.
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In the participating private universities, females rate VR usability 7.29% higher than
males, while in the participating public universities, there is hardly any difference between
females and males. Latin American female professors from public universities rate the level
of the disadvantages of VR use 13.29% higher than males, while in the participating private
universities, males gave the highest score to the disadvantages of VR, although the difference
to females is small (4.76%). The linear regression model performed on the responses of the
participating private university professors reveals that age is not a significant explanatory
variable for any of the factors in the questionnaire, except for the factor on the assessment of
the didactic usefulness of VR (Table 6). However, even in this case, the slope is positive but
very close to 0, indicating that the assessment of the didactic use of VR grows very weakly
as the age of the participating health sciences professor increases.

Table 4. Mean responses (out of five) and the statistics of the bilateral t-test for the comparison of the means
for independent samples when participants are differentiated by their university tenure (270 participants).

Mean Private (Out of 5) Mean Public (Out of 5) t p-Value

Competence 2.57 2.63 −0.7281 0.4667
Technical 3.98 3.89 0.9414 0.3468
Usability 4.19 4.13 1.3267 0.1850

Disadvantages 3.61 3.59 0.3721 0.7099
Future 3.80 3.99 −2.4982 0.0128 *

Didactic 4.13 4.01 2.4112 0.0160 *

* p < 0.05.

Table 5. Mean responses (out of 5) and the statistics of the MANOVA test for the comparison of
means when participants are differentiated by their university tenure and gender (270 participants).

Private Public
MANOVA F MANOVA p-Value

Female Male Female Male

Competence 2.58 2.54 2.40 3.02 15.3584 0.0001 *
Technical 4.10 3.67 4.02 3.67 0.2683 0.6046
Usability 4.27 3.98 4.12 4.15 5.1734 0.0232 *

Disadvantages 3.57 3.74 3.75 3.31 17.5445 <0.0001 *
Future 3.80 3.80 3.93 4.10 1.0393 0.3085

Didactic 4.16 4.05 4.06 3.92 0.1168 0.7325

* p < 0.005.

Table 6. Statistics of the linear regression model of the different factors of the questionnaire with
respect to the age of the participants among the professors from private universities (270 participants).

Variable Estimate Std. Error F-Statistic p-Value

Competence Slope 0.0064 0.0050
1.6610 0.1982Independent term 2.2723 0.2364

Technical aspects Slope −0.0040 0.0042
0.9415 0.3325Independent term 4.1717 0.1988

Usability of VR Slope −0.0019 0.0040
0.2194 0.6397Independent term 4.2778 0.1887

Disadvantages Slope −0.0061 0.0043
2.0580 0.1519Independent term 3.8957 0.2031

Future
Slope 0.0012 0.0054

0.0486 0.8256Independent term 3.7426 0.2566

Didactic usefulness
Slope 0.0070 0.0030

5.5980 0.0182 *Independent term 3.8011 0.1414

* p < 0.05.
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In Latin American public universities, on the other hand, age is an explanatory variable
for the ratings of the technical aspects, employability, and disadvantages of the didactic use
of VR in health sciences lectures (Table 7). For the three factors indicated, the slope of the
linear regression model is positive but very close to 0. Consequently, as the age of Latin
American professors at public universities increases, the assessment of the technical aspects
and usability of VR increases slightly, but so does the level of the perceived disadvantages.

Table 7. Statistics of the linear regression model of the different factors of the questionnaire with
respect to the age of the participants among the professors from public universities (270 participants).

Variable Estimate Std. Error F-Statistic p-Value

Competence Slope −0.0086 0.0065
1.7670 0.1845Independent term 3.0931 0.3552

Technical aspects Slope 0.0215 0.0056
14.6100 0.0002 *Independent term 2.7241 0.3100

Usability of VR Slope 0.0112 0.0051
4.8020 0.0290 *Independent term 3.5268 0.2802

Disadvantages Slope 0.0126 0.0054
5.3580 0.0209 *Independent term 2.9027 0.2997

Future
Slope 0.0073 0.0057

1.2720 0.2050Independent term 3.5969 0.3158

Didactic usefulness
Slope 0.0018 0.0041

0.1907 0.6620Independent term 3.9100 0.2272

* p < 0.05.

4. Discussion

Latin American health sciences professors report having an intermediate or low self-
concept of digital skills (Table 2). This fact shows that there are no significant differences
between health sciences faculty and higher education faculty (in general) in the Latin
American region in terms of their selfperception of digital skills [123–127,136]. Likewise,
this observation supports the results of previous studies analyzing the selfconcept of digital
competence in specific populations of health sciences faculty, which conclude a need to
strengthen these digital skills [33,127,128]. However, the variation observed here around
the assessment of the selfconcept of digital competence responses (43.46%, Table 2) is the
largest of the variations present in the families of responses analyzed, suggesting that there
are important differences in the selfconcept of digital skills among participating health
sciences faculty. This aspect has not been observed previously in faculty from other ar-
eas [126], so it is suggested that a study be conducted to check whether there are differences
between the dispersions of the responses on the selfconcept of digital competence among
faculty from different areas of knowledge. This would make it possible to confirm whether
the dispersion observed here is a phenomenon specific to the area of health sciences and, if
so, to identify the underlying reasons for this phenomenon.

Despite expressing a selfconcept of digital competence that could be improved, the
participating professors gave high or very high ratings to the use of VR in their lec-
tures (Table 2). In this sense, the highest ratings were obtained for the aspects of us-
ability in the classroom and didactic usefulness. These results are in line with previous
works [46,47,67–74,99–102,113,114], with the exception of the works that focus on profes-
sors in engineering areas that also highlight the technical aspects of VR, which is explained
by the area of specialization of the professors [116,126]. The level of the perceived disad-
vantages of VR is intermediate–high, which is lower in any case than the assessment of
VR tools (Table 2). This observation is in line with previous work focused on professors in
other fields [126] or on higher education faculty in general [114–118,142].

Moreover, the high ratings of VR and the intermediate–high ratings of its disadvan-
tages are compatible observations, given that the literature shows that there are some
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limitations of VR, such as the technical and human capital requirements, space needs,
and faculty training, which are persistent disadvantages, but for which professors do not
understand as detracting from the effectiveness of using VR [86,113,117,119]. This fact
could explain why the factor valuing disadvantages is weakly correlated with the rest of
the factors analyzed (Table 3).

In this study, it has been observed that Latin American health sciences professors
at public universities perceive a greater future projection for VR than those in private
universities (Table 4). This may be explained by the fact that it is precisely in public uni-
versities where there is less implementation of digital technologies [137,138]. However,
no significant differences were found by university tenure in the selfconcept of digital
competence of health sciences faculty or in the didactic assessment of VR (Table 4). These
results differ from those found in previous work on engineering faculty populations,
in which the faculty from private universities rated VR significantly higher in terms of
its didactic aspects and employability in the classroom than their colleagues from pub-
lic universities [126]. This proves, therefore, that the area of knowledge is an explana-
tory variable of VR ratings, as has already been observed in more restricted geograph-
ical contexts than the one studied here [142]. It also suggests the need for digital fac-
ulty training to be specifically focused on the specific didactic needs of each knowledge
area [33,60,66,114].

It has also been shown that the digital gender gap behaves differently among Latin
American health sciences professors in private and public universities. Specifically, in the
participating public universities, there is a strong gender gap that disadvantages females in
terms of their selfperception of digital skills (Table 5). This is consistent with the results
on the digital gender gap that have been observed, in general, in Latin American univer-
sities [135,136] and with the results obtained among professors in technical areas [126],
which identify a wider gender gap in the faculty of public universities. Likewise, it has
been found here that, in the participating public universities, there is a certain digital age
gap among Latin American health sciences professors (Table 6) that is not found in private
universities (Table 7).

This observation is consistent with the results of previous work [126]. In some works,
the generation to which the professors belong had been identified as an explanatory
variable of the assessments that university professors, in general, make of VR, but without
distinguishing by university tenure [142]. Here it has been found that this observation
is not made in the same way in Latin American private and public universities, at least
among health sciences faculty. This may be due, again, to the different level of digitization
that both types of centers have [137,138].

5. Limitations and Lines of Future Research

The quantitative nature of this research limits the scope of its results in the sense that
the methodology itself prevents the identification of the reasons for some of the results
obtained, such as gender gaps. Consequently, we suggest a qualitative study to complete
the analysis carried out here, identifying the reasons for the gender and age gaps found
and the reasons for the observed low selfconcept of digital competence of Latin American
health sciences professors. In addition, the initial training provided on VR was general and
not specifically aimed at the health sciences area. It is suggested that an analogous study
be carried out, starting with training specifically on VR in health science education, which
would probably generate greater optimism in the participants regarding the didactic use of
VR technologies.

Likewise, it would be interesting to extend the sample of participants to other geo-
graphical regions and other areas of knowledge so that a differential analysis of the results
can be carried out. Likewise, a study should be carried out to evaluate, by means of a
specific, validated, and appropriate instrument, the real digital competence of professors,
to compare the level of concordance between the selfconcept of their digital skills and their
actual digital competence. Finally, it would be useful to complete the results with those
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resulting from the experience expressed by health sciences students regarding the use of
VR technologies.

6. Conclusions

The novel results of the present research relate to the description of the Latin American
health sciences professors’ assessment of VR as a didactic resource. Specifically, these
professors give high ratings to VR but identify a high level of disadvantages in its use and
a low selfconcept of their digital competence. The aspects of VR most valued by Latin
American health sciences professors are its user experience characteristics and its didactic
employability, unlike, for example, what was found in other studies with engineering
professors, whose best ratings correspond to the technical characteristics of VR. In addition,
there is a strong inequality in the selfconcept of digital skills expressed by professors.
Regarding the mean ratings of VR, there are no significant differences between Latin
American health sciences professors from private or public universities, although health
sciences professors from public universities see a higher projection for the future use of
VR in university teaching than their colleagues from private universities. The behavior of
gender and age gaps in the perceptions of VR was different in the participating private and
public universities. There is a wider gender gap among public university professors that
disadvantages females and a digital age gap that favors younger professors among public
university professors, which does not occur in private universities.

Finally, it is recommended that universities increase the digital training of health
sciences faculty and that this training be oriented in two directions: (i) work with digital
tools such as VR, and (ii) carrying out an approach to this training that is specific to health
sciences and to the development of the technopedagogical skills of its faculty.
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