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Abstract. The experiences that the COVID-19 pandemic brought led
educational institutions to use disruptive technologies that guaranteed
continuity of learning in the face of any adverse scenario, ranging from
the conceptual to the experiential. This article aims to describe how the
metaverse contributed to university education, and through these
factors the success of its application was evidenced. For which a
systematic review of the literature was developed. The research is
exploratory-descriptive level. A total of 738 documents from the Scopus,
ERIC, Taylor & Francis, and Google Scholar databases were reviewed,
from which 16 articles were finally extracted. The content analysis
technique was used through the Atlas Ti software. With this, it was
obtained as a result that the type of metaverse used to a greater extent
was virtual reality. Likewise, the areas of study in which they were
applied to a greater extent are in education: medicine, engineering and
administration. In addition, the factors that evidenced the improvement
in university education as an effect of the application of the metaverse
are academic performance and interaction between students. It is
concluded that, given the pandemic scenario and the need to continue
the teaching-learning process considering the limitations offered by the
virtual modality in which experiential learning is not developed, it led
to the development of learning scenarios through the metaverse.
However, it will be necessary to reduce the gaps in terms of teaching
skills, create teaching scenarios in the virtual world, use and evaluate
them permanently.

Keywords: metaverse; virtual reality; augmented reality; university
education; COVID-19

1. Introduction

The scenario of the COVID-19 pandemic made us rethink the work that had
been carried out in higher education (Acevedo-Duque et al., 2021; Chura, 2022).
Given technological tools were hardly used in education before the pandemic,
social isolation required teachers and students to adapt to their use (Delgado et
al., 2021; Diaz et al., 2021). This new context triggered an acceleration in the
adoption of innovative and disruptive technologies in different fields (Cruz et
al., 2022; George-Reyes et al., 2023; Sdnchez et al., 2022). Higher education is a
sector in which its immersed processes are constantly changing, which makes it
a favorable field for the application of disruptive technologies (Zuhiga et al.,
2021); the same ones that contribute to the refinement and improvement of study
plans and strategies and set challenges for teachers and students (Arceo &
Tirado, 2022). That is why new active methodologies in virtual pedagogy must
be innovated and implemented, inserting disruptive technologies with
collaborative platforms into online education (Romero & Hormaza, 2022).

Virtual education admits a permanent update as technological advances are
developed and new forms and learning environments are created (Martinez et
al., 2019); although in recent years innovation in educational technologies has
been extensive, there are still problems in the communication processes that lead
to the appropriation of knowledge (Castro et al., 2021). The world of digital
transformation has given rise to an accentuated management of technologies
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with the assertion of optimizing the teaching and learning process, particularly
that corresponding to the creation of immersive, multisensory 3D or metaverse
ecosystems (Barrdez-Herrera, 2022; Gonzalez & Manjon, 2022; Reyes, 2022).
These scenarios offer a repertoire on a three-dimensional contour in the
opportunity and possibility in which it is afforded to reproduce an unknown
and unique ecosystem, wherein learning emerges (Bricefio, 2022; Luna, 2022).

The creation of a virtual learning environment mediated by a metaverse allows
the student to be motivated and familiar with the way characters are created and
presented (Moreno & Raul, 2016; Pérez & Crespo, 2022). The metaverse is
conceptualized as fictional constructions in which the participants interact
through avatars, trying to reproduce real life in a virtual metaphor environment,
without space-time limitations (Felip, 2023; Gonzélez et al., 2022; Hurtado-
Chong et al., 2022; Vidal, 2022). The metaverse is a record of the life of its users,
where they interact in a mirror world with augmented reality and virtual reality;
this space is oriented toward reality, but focused more on the virtual (Quiroz,
2022). In addition, the metaverse supposes the development of a network of
virtual environments in which users can carry out different activities in an
immersive way (Arias & Alexandra, 2016; Buitrago & Yesid, 2016; Herrero, 2023;
Ramallal et al., 2022). Immersion refers to the subjective reaction users
experience when immersed in a virtual environment, such that the brain
behaves in a similar way as when it is in the real world (Celis & Maria, 2016;
Ortega-Rodriguez, 2022). Another feature of the metaverse is linked to the
persistence or ability of the metaverse to allow users to stay in it for a longer
time (Li, 2022). Since the meaning of the metaverse goes far beyond the
association with three-dimensional virtual worlds, certain categories or types of
metaverses found in the network are developed (Florido & Oswaldo, 2016;
Pelaez, 2014). It is possible to identify at least four different types: augmented
reality, virtual reality, lifelogging and mirror world (Mendiola, 2022; Sénchez et
al., 2022).

Augmented reality superimposes images, 3D models, or other computationally
generated information onto a real image (Cabero-Almenara et al., 2021; Carrillo
& Vera, 2022; Pérez et al., 2021); it is capable of complementing perception and
interaction by providing the user with a real scenario augmented with
additional computer-generated information (Barrera, 2021;Mufioz -Hernandez et
al., 2020). While "lifelogging" or life record, consists of capturing data on human
activity in real time (Rincén et al., 2019), recording behavioral information and
storing it for knowledge extraction in a later state or context (Climent-Pérez et
al., 2020). So we also have the type of metaverse called mirror world that makes
it possible to access the reflected real world through the provision and
integration of information taken from the external environment (Mujica-Sequera,
2022); it can be recognized through virtual map applications and modeling using
GPS technology, such as Google Earth, Google Maps, Naver Maps, and Airbnb
(Gémez et al., 2022). Finally, virtual reality is about immersive technology that
seeks to create the complete immersion of the user in a totally virtual world,
simulated and alien to their real or physical environment (Mariscal et al., 2020;
Portela, 2022). These alternative realities make it possible to leave the classroom
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and learn from what is seen, that is, it is discovery-based learning (Alvarado et
al., 2019; Tzancoff et al., 2019). However, one of its limitations is related to the
digital divide, because its use requires mid-range mobile devices and internet
connectivity in educational institutions, and there is a lack of digital literacy
among teachers and students (Reyes, 2020).

Taking the above as a reference, this article shows the findings and results of the

systematic review of the literature, which seeks to explore the contributions of

the metaverse to university education, in the context of COVID-19. For which

the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-

Analyses) methodology was used, which led to the identification, projection,

choice and inclusion of scientific articles for the systematic review. Based on the

above, the following research questions were defined:

e RQ1: What types of metaverse were used to a greater extent in university
education, in the context of COVID-19?

e RQ2: In what areas and fields of study of university education was the
metaverse used to a greater extent, in the context of COVID-19?

e RQ3: What factors evidenced the success of the application of the metaverse
in university education, in the context of COVID-19?

2. Literature Review

Considering the metaverse and higher education as study variables, it is
significant to refer to some studies that define the current context in which both
variables are linked. Gonzales et al. (2022), in their research work on the
metaverse in higher education, point out that the metaverse is a fictitious
construction in which the participants interact through avatars created by
themselves trying to reproduce participation or real life. In the same line of
opinion, Ruiz-Campo (2022) establishes that the main characteristic of the
metaverse is that the creation of images is required, combining fantasy and
multimedia technology with extensions of the real world. Thus, when linking it
with higher education, Barraéz-Herrera (2022), in his study on the metaverse in
virtual education, affirms that metaverses are by themselves simulated
immersive 3D media in real time, whose ecosystem is adequately adapted to
host audiovisual notifications, which result in imposing configurations in
training or pedagogical places. In this regard, Anacona et al. (2019) point out
that higher education is looking for strategies to use the metaverse in order to
achieve greater interaction between students and learning resources, in such a
way that the contexts managed in the past are able to evolve.

3. Methodology

The research level is exploratory-descriptive. It is exploratory because it is
intended to obtain or acquire information from examining findings or results of
scientific publications related to the contribution of the metaverse in university
education in the context of COVID-19. An exploratory type of research is when it
is intended to acquire a first approach to the situation that arises as a problem,
supported by documentary type analysis (Contreras, 2021; Munguia et al., 2019).
It is also descriptive because it is intended to characterize aspects obtained in
response to how the metaverse contributed to university education in the
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context of COVID-19. Descriptive research is used to expose aspects or
characteristics of a particular subject, which contributes to achieving the
researcher's study objectives (Tarodo et al., 2020). Likewise, the type of research
is theoretical since it is intended to contribute to existing knowledge about how
the metaverse contributed to university education, in a defined context or
period. Theoretical research has the purpose of supporting and collaborating in
future studies, generating knowledge (Bardales, 2021), regarding the application
of the metaverse in post-pandemic or hybrid teaching scenarios.

3.1 Study objectives

In accordance with the research questions, and considering the methodological
aspects indicated in the previous section, the objectives of the study to be
achieved in this systematic literature review are:

e Objective 1: Determine the types of metaverses that were used to a
greater extent in university education, in the context of COVID-19.

e Objective 2: Determine the areas and fields of study of university
education in which the metaverse was used to a greater extent, in the
context of COVID-19.

e Objective 3: Determine the factors that evidenced the success of the
application of the metaverse in university education, in the context of
COVID-19.

3.2 Data collection instrument

The instrument used for data collection, due to the nature of the article, was
scientific documents that demonstrate coherence and agreement with the subject
of study, and was structured based on the criteria established in the PRISMA
declaration, through which the identification and selection of scientific articles
eligible for the phase of analysis and synthesis of findings was achieved. The
PRISMA declaration contributes to the selection of data or bibliographic
references linked to the research questions, for which it is necessary to define a
search strategy, as well as the inclusion and exclusion criteria of the study
(Yepes-Nuiiez et al., 2021). It should be noted that a systematic review is a form
of research that compiles and provides a summary on a specific topic aimed at
answering one or a set of research questions that must be developed according
to a pre-established design (Eguia, 2014). Unlike narrative or bibliographic
reviews, it is not necessary to establish a rigorous protocol; it is mainly used to
determine the background and theoretical foundation of what has been done or
not in a certain investigation (Grijalva et al., 2019).

3.3 Data collection procedure

The scientific articles selected for analysis in this systematic review were
extracted from the Scopus, ERIC, Taylor & Francis, and Google Scholar
databases. The selection criteria for the databases were , first of all those that
contain documentation related to the subject of study, in this case on the
metaverse in higher education. It should be noted that there are many databases
that only contain scientific documentation of a specific area of knowledge such
as medicine, social sciences or engineering. The second criterion was that the
databases provide open access to scientific documentation. Also here it is
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specified that not all databases provide this privilege to their readers. This is
how the databases were chosen, and, taking into account the research questions,
it was possible to extract the keywords with which the search for bibliographical
references was generated through the search equations. Table 1 shows the search
equations for each database, always considering the keywords. Once the
keywords and the possible relationships between them have been determined
using the "AND" and "OR" Boolean operators, the search equations will be
structured (Chamorro-Atalaya et al.,, 2023;Gelvis-Salamanca et al., 2021). In
addition, these search equations optimize the selection process of articles, which
will require inclusion and exclusion criteria to establish if they are eligible for the
systematic review process (Castellanos-Dominguez et al., 2020).

Table 1: Search equation

Database Search equation

((TITLE-ABS-KEY (metaverse) OR TITLE-ABS-KEY
metaverso))) AND ((TITLE-ABS-KEY(tipo) OR TITLE-ABS-KEY
type) OR TITLE-ABS-KEY (herramienta) OR TITLE-ABS-KEY
tool) OR TITLE-ABS-KEY (componentes) OR TITLE-ABS-KEY
components)))) AND ((TITLE-ABS-KEY (educacién) OR TITLE-
ABS-KEY (education))

(
(
SCOPUS E
(

((((metaverse) OR (metaverso))) AND (((tipo) OR (type) OR
ERIC (herramienta) OR (tool) OR (componentes) OR (components))))
AND (((educacion) OR (education)))

[[AIL: "metaverse"] OR [All: "metaverso"]] AND [[All: "tipo"] OR
[AIL: "type"] OR [All: "herramienta"] OR [All: "tool"] OR [AIL
Taylor & Francis | "componentes"] OR [All: "components"]] AND [[All: "educacién"]
OR [AlL: "education"]]

(((("metaverse") OR ("metaverso"))) AND ((("tipo") OR ("type")
OR ("herramienta") OR ("tool") OR ("componentes') OR
("components")))) AND ((("educacién universitaria") OR
("University education")))

Google Scholar

Table 2 shows the inclusion (IC) and exclusion (EC) criteria that were applied to
the bibliographic references obtained from the search equation, with which it
was possible to reduce bias and suppress irrelevant and low-quality studies.
These criteria are defined with the purpose of delimiting the search for
bibliographic references and that, through their processing, it will be able to
answer the research questions (Chamorro-Atalaya et al., 2023; Serhan & Yahaya,
2022).

Table 2: Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria
IC1: Publications made in the EC1: Publications made in the field of
university field primary and secondary education
IC2: Peer-reviewed scientific journal EC2: Publication of theses, conference
publications articles, gray literature
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IC3: Open access publication EC3: Articles that only show the summary or
require a payment for full download

IC4: Articles published between the ] )
years 2020 to 2023 EC4: Articles published before the year 2020

3.4 Critical review and data extraction

Figure 1 shows the process followed as part of the critical review and data
extraction, which included four stages: identification, screening, eligibility, and
inclusion of the scientific articles to be considered as part of the systematic
review process. The identification stage covered the bibliographic references
obtained from the use of the search equations in the aforementioned databases.
The selection stage included a review of the titles and abstracts of the identified
bibliographic references. The eligibility stage included the application of
inclusion and exclusion criteria to the bibliographic references that passed the
selection stage. Finally, in the inclusion stage, an exhaustive review of each and
every one of the scientific articles that passed the eligibility test was carried out,
thus establishing that there are 16 scientific articles to be analyzed and a
synthesis of their findings.

SCOPUS ERIC TAYLOR & GOOGLE
(n=64) (n=9) FRANCIS SCHOLAR
(n=213) {n=440)

l h Y A4

Total articles after excuding duplicates = 585

Identified

Cause of exclusion

Articles whose title and
abstract are not linked to the
research study = 338

h 4

Projected items to be eligible =250

Projection

Publications excludad
according to “inclusion and
exclusion criteria”

Y

F1=31;EI = 47; E3 = §2;

v E4=71
;'E. Articles after applving the "inclusion and
? exclusion criteria” criteria =19
éj Cause of exclusion
- Publications that do not
strictly focus on the research
questions = 3
E h §
E Articesincduded for synthesis and review =16

Figure 1: Extraction process of scientific articles according to the PRISMA declaration

3.5 Study sample

After making use of the guidelines established in the PRISMA
declaration, as well as after applying the inclusion and exclusion criteria
with the purpose of reducing any possibility of bias in the selection of the
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bibliographic references to be reviewed, the sample study is made up of
16 scientific articles. En la Tabla 3 se muestran los articulos que forman
parte de la muestra de estudio, detallando el titulo, asi como el pais en
que se realiz6 la investigacion.

Table 3. Scientific articles considered for the systematic review

Reference

Title of the scientific article

Country where the
study was carried
out

Yong et al. (2022)

A study on the possibility of a
change in culture and arts education
curriculum by shooting
‘Metaclassroom’ in the COVID-19
pandemic era.

Republic of Korea

Chen et al. (2022)

On application of metaverse in
medical education via platform of
medical electronic journals: a case
study of Journal of Trauma and
Emergency Electronic Version.

China

Pezzutti et al. (2020)

Virtual worlds and immersive
learning in higher education

Peru

Teng et al. (2022)

Factors affecting learners” adoption
of an educational metaverse
platform: an empirical study based
on an extended UTAUT model.

China

Rivadeneira and
Toledo (2020)

Non-immersive 3d learning
environment to support the
computer component.

Colombia

Almarzougqi et al.
(2022)

Prediction of user’s intention to use
metaverse system in medical
education: a hybrid SEM-ML
learning approach.

United Arab
Emirates

Jovanovic¢ and
Milosavljevi¢ (2022)

Vortex metaverse platform for
gamified collaborative learning

Serbian

Pregowska et al.
(2022)

Information and communication
technologies combined with mixed
reality as supporting tools in
medical education.

Poland

Diaz et al. (2020)

Virtual world as a resource for
hybrid education.

Colombia

Lee and Hwang
(2022)

Technology-enhanced education
through VR-making and metaverse-
linking to foster teacher readiness
and sustainable learning

Republic of Korea

Lozano-Duréan et al.
(2023)

Training scientific communication
skills on medical imaging within the
virtual world second life: perception
of biomedical engineering students.

Spain

Lee et al. (2023)

Comparative case study of
teamwork on Zoom and Gather
Town.

Republic of Korea
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Sunardi et al. (2022)

Acceptance of augmented reality in
video conference based learning
during COVID-19 pandemic in
higher education.

Indonesia

Ramesh et al. (2022)

Holographic elysium of a 4D
ophthalmic anatomical and
pathological metaverse with
extended reality / mixed reality.

India

Diaz (2020)

Virtual world as a complement to
hybrid and mobile learning.

Colombia

Agustini et al. (2023)

Applying gamification technique
and virtual reality for prehistoric
learning toward the metaverse.

Indonesia

4. Results

In an initial analysis of the articles included for the data processing phase of the
systematic review, Figure 2 shows the percentage distribution of scientific
articles by year of publication, in which, out of a total of 16 bibliographic
references, 25.0% were published in 2020, 56.25% in 2022 and 18.75% in 2023.

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

Percentage of articles eligible for the
systematic review

56.25%

25.00%

2020 2022

Year of publication of the scientific article

18.75%

2023

Figure 2: Percentage distribution of articles included in the systematic review by year

of publication

The results obtained from the systematic review of the literature are presented
below, in accordance with the three research questions defined in the

introduction section.

4.1 Types of metaverses used in university education, in the context of

COVID-19

In order to categorize the results found in the scientific articles included for the
systematic review, regarding the types of metaverses that were used in
university education, this study followed Gonzalez et al. (2022) who defined
four types of metaverses: augmented reality, lifelogging, mirror world and
virtual reality. Based on Figure 3, it is shown that of the total articles reviewed,
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68.75% used "virtual reality," 25.0% used "augmented reality," and 6.25% used
the "lifelogging" metaverse.

100.00%
90.00%
50.00%
70.00%
60.00%
50.00%
40.00%

30.00%

Percentage of metaverse types

20.00%
10.00%

0.00%

68.75%

Virtual reality

25.00%
6.25%
Aungmented reality Lifelogging

Figure 3: Percentage distribution by type of metaverse used in university education

Likewise, in order to extract more information and knowledge of the types of
metaverses used in university education, Table 4 specifies which tools were
used for the application of each of the different types of metaverse; managing to
identify that, of the total articles reviewed, 68.75% used "computers" as a tool,
25.0% used extended reality "glasses" and 6.25% used "Smartphone.

Table 4: Types of metaverses used in university education

Metaverse type Tool Reference
Rivadeneira and Toledo (2019), Diaz et
al. (2020), Diaz (2020), Pezzutti et al.
Computer (2020), Lee and Hwang (2022), Teng et al.
Virtual reality (2022), Yong et al. (2022), Agustini et al.
(2023), Lozano-Durén et al. (2023),
Chen et al. (2022), Jovanovi¢ and
Glasses . -
Milosavljevi¢ (2022)
Smartphone Almarzouqi et al. (2022)
Augmented reality Computer Sunardi et al. (2022)
P k 1. (2022), R h etal.
Glasses regowska et al. (2022), Ramesh et a
(2022)
Lifelogging Computer Lee et al. (2023)
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Based on what was stated in the previous paragraph, Table 5 was obtained,
which represents the results obtained from the cross-table analysis between the
type of metaverse and the tools that were used in the field of university
education in the context of the COVID-19. As such, it was possible to identify
that research with metaverse of the "virtual reality" type was developed to a
greater extent, representing 68.75% of the total articles reviewed, of which
56.25% used computers as a tool to apply the metaverse in university education,
while 12.50% used extended reality glasses. It was also possible to identify that,
of the 25.0% who used the "augmented reality" metaverse, they to a greater
extent used glasses; the same percentage used computers and smartphones, both
representing 6.25% of the total results published in the context of COVID-19.

Table 5: Cross-table analysis between the type of metaverse and the tool used

Metaverse type
Tool Total
Augmented Reality| Lifelogging |Virtual Reality
Computer 6.25% 6.25% 56.25% 68.75%
Glasses 12.50% 0.0% 12.50% 25.0%
Smartphone 6.25% 0.0% 0.0% 6.25%
Total 25.0% 6.25% 68.75% 100.0%

4.2 Areas and fields of study of university education in which the metaverse
was used, in the context of COVID-19
In Figure 4 it can be seen that 31.25% of the reviewed articles focused their

research on the "Medicine" area, 18.75% on "Engineering," the same percentage
on the "Administration" area, 12.5% on the area of "Art and communication,"
6.25% in the area of "Language and culture," 6.25% in the area of "Education"
and the same percentage in the area of "History." It is important to point out that
some publications show that their study was not only applied to a specific area,
but rather that they cover two areas of knowledge.

Language and
Culture

6.25ﬁ

Artand
Communication

12.50%

Education
6.25%

Administration
18.75%

Engineering
18.75%

Figure 4: Percentage distribution of articles reviewed by area in which the research
was carried out
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Thus, the results were also categorized in relation to the teaching modality,
since, although the study focused on the context of COVID-19, not all the
investigations focused on a specific teaching modality, for which it was found
that 62.5% of the reviewed scientific articles used the metaverse as an application
for teaching in its virtual modality and 37.5% used the metaverse as an
application for teaching in its face-to-face modality. Table 6 details the result of
categorizing the scientific articles reviewed by teaching modality, area and

specialty in which the metaverse was applied.

Table 6: Cross table analysis between the type of metaverse and the tool used

;l:;;:;il;;g Study area Field of study Reference
Artand Performing arts Yong et al. (2022)
Communication Communication Pezzutti et al. (2020)
Marketing Teng et al. (2022)
Administration Rivadeneira and
Accounting Toledo (2019), Sunardi
et al. (2022)
Industrial
Virtual Computing Sunardi et al. (2022)
Engineering Computer science
Systems Diaz et al. (2020), Diaz
(2020)
Medicine Biomedical Lozano(—zl?);;)an etal
History History Agustini et al. (2022)
Education Education Lee et al. (2023)
Software .,
Engineering Telecommunications Jovanovi¢ and
; Milosavljevi¢, 2022
Electronics
Almarzouqi et al.
.. 2022), Chen et al.
General medicine (20(22), P)regowska etal.
Face-to-Face Medicine (2022)
Pharmacy Pregowska et al. (2022)
Ophthalmology Ramesh et al. (2022)
Language and English Lee and Hwang (2022)
culture

Referring to the categorization seen in Table 6, it is evident that of the total
scientific articles reviewed, in the "face-to-face teaching modality" the area with
the highest percentage of research publications that have used the metaverse in
the context of COVID-19 is "Medicine" and whose fields of study on which the
publications focused were Medicine in general, Pharmacy and Ophthalmology.
In the "virtual teaching modality," the study area with the highest percentage of
research publications that have used the metaverse in the context of COVID-19 is
"Administration" with the study areas of Marketing and Accounting.
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4.3 Factors that evidenced improvement in university education as an effect of
the application of the metaverse, in the context of COVID-19

Regarding the factors that evidenced on improvement or contribution in
university education as an effect of the application of the metaverse in the
context of COVID-19, three categories were identified: academic performance,
interaction between students, and student satisfaction. However, to a greater
extent, the scientific articles reviewed showed that they focused their studies on
the academic performance factor when using the metaverse, representing 62.5%,
while those that focused their studies on the interaction factor and improvement
of communication skills between students through the application of the
metaverse represent 37.5%. Table 7 shows the categorization of the reviewed
articles by factor showing the improvement when applying the metaverse.

Table 7: Factors that show the contribution of the metaverse in university education

Factor that
shows Result achieved Reference
improvement
They obtained a positive impact on teaching
and Iearm.ng by 1mplem.ent1ng a meta- Yong et al. (2022)
classroom in a new educational curriculum
in the field of culture and art.
They managed to improve the learning of
medical s.tudents- using 3D g.lasses -for Chen et al. (2022)
complete immersion and thus innovating
traditional medicine.
They had a positive impact on student Pezzutti et al.
teaching, thanks to immersive learning. (2020)
They had. a positive impact on the teaching Teng et al. (2022)
and learning of students.
Achieved a positive impact on student | Rivadeneira and
. academic performance. Toledo (2020)
Academic ;
They determined that the wuse of the .
performance . Almarzougqi et al.
metaverse  greatly influences student (2022)
learning.
They determined that the wuse of the | Jovanovi¢and
metaverse significantly influences student Milosavljevi¢
learning. (2022)
They determined that the wuse of the
. Pregowska et al.
metaverse influences the performance and
. . (2022)
understanding of student learning.
They determined that the wuse of the
metaYerse has a positive impact on student Diaz et al. (2020)
learning and is a great complement to
traditional teaching.
They had a positive impact on teaching | Lee and Hwang
students. (2022)
Interaction They obtained a positive impact on
between communication  skills and  scientific | Lozano-Duran et
students and information which was attractive and al. (2023)
communication | appropriate for students.
improvement They had a positive impact on student-to- | Lee et al. (2023)
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student interaction by using the metaverse as

a tool.
Made a significant impact on student Sunardi et al.
performance, habits, and interactions. (2022)

They determined that the wuse of the
metaverse has a positive impact in an
immersive environment through 3D glasses.
They obtained a significant impact on the
learning interaction with the students.

They obtained a positive impact on the
interaction of students in the investing
world.

Ramesh et al.
(2022)

Diaz (2020)

Agustini et al.
(2022)

5. Discussion

In relation to the types of metaverses used in university education, it was
identified that, to a greater extent, in the context of COVID-19, the research
focused on the use of virtual reality, compared to other types of metaverses such
as augmented reality and lifelogging. In this regard, Lepez (2022) points out that
the metaverse can provide a more immersive and enriching learning experience
for students through virtual reality. Likewise, Gonzélez et al. (2022), affirm in
their article on the metaverse in higher education that, without a doubt, the new
educational models that include the metaverse as a learning tool are focused on
virtual reality devices, the same ones that provide immersive experiences of time
and space, a very particular characteristic of this type of metaverse.

In relation to the areas and fields of study of university education in which the
metaverse was used, it was identified that, to a greater extent, the investigations
were carried out in the study area of "Medicine," "Engineering" and
"Administration." However, when categorizing the studies in the face-to-face
and virtual teaching modality, it was obtained that, in the context of COVID-19,
the applications of the metaverse in the virtual teaching modality focused to a
greater extent on the "Administration" area where in the fields of study were
Marketing and Accounting. In this regard, George-Reyes et al. (2023) point out
in their study on the metaverse in education 4.0, that the area showing an
increase in studies in which the metaverse is used is Economics and Marketing,
since it contributes in generating a vehicle for new ways of making a product or
service known. Likewise, in the same line, Alfaisal et al. (2022), obtained that,
although the metaverse could be applied to any area of study, they specified
that, of the articles reviewed as part of their systematic review, the metaverse
was used to a greater extent in medical education, aviation training and tourism
education.

Regarding the factors that showed a positive impact on university education as
an effect of the application of the metaverse, three categories could be identified:
academic performance, interaction between students and student satisfaction.
However, to a greater extent, the scientific articles reviewed showed that, in the
context of COVID-19, they focused their studies on the "academic performance"
factor when using the metaverse. In this regard, Lopez-Belmonte et al. (2023)
developed a systematic review on the metaverse in education, in the context of
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the pandemic, in which they were able to determine that the factors on which
the different studies focus are the impact on the improvement of learning and
the "interaction, communication and student motivation for the use of the
metaverse.” In the same line, as part of a systematic review of the literature on
the use of metaverses in distance learning due to the health emergency caused
by COVID-19, Onggirawan et al. (2023) concluded that the various applications
in general contribute to an improvement in student learning, improving in their
abilities to address real-world problems. his further supports what was
determined in this systematic review, George-Reyes et al. (2023) conclude that
the metaverse has contributed to education by improving the interaction
between students, leading to instances that go beyond communication processes,
transforming digital spaces into almost real scenarios from permanent
interaction and immersion.

6. Conclusion

From the results obtained, regarding the type of metaverse that was used in
university education in the context of COVID-19, it is concluded that, to a
greater extent, the investigations made use of virtual reality; this due to its high
degree of capacity immersion in time and space. Likewise, the areas of study
where research related to metaverse applications in university education was
carried out were identified to be very diverse. There were no restrictions on its
use due to any specialty; however, if we focus on the context of COVID-19, the
systematic review found that, to a greater extent, the research was carried out in
the areas of medical education, engineering and administration, developing both
in the face-to-face and virtual teaching modality. Finally, it is concluded that the
factor that showed an improvement in university education as an effect of the
application of the metaverse was, to a greater extent, academic performance,
while to a lesser extent it was the interaction between students and their
communication, as well as student satisfaction with respect to learning using the
metaverse. As a final implication of the study, it is concluded that the scenario of
the COVID-19 pandemic and the need to continue the teaching-learning process
under the limitations offered by the traditional virtual modality, in which
experiential learning is not developed, led to the development of learning
scenarios through the metaverse; however, it will be necessary to reduce the
gaps regarding teachers’ competencies, to create teaching scenarios in the
virtual world, use it and evaluate it permanently.

7. Limitation of the Study

This study was limited to giving an approach from a more academic than
technological perspective, so it is considered that its limitations were not
addressing the types of platforms and their characteristics that support the
development of the metaverse, such as Second Life, Roblox or Zepeto among
others. This implies that future investigations focus their studies on addressing
the implications of implementing the metaverse in the teaching-learning process.

8. References
Acevedo-Duque, A., Gonzalez-Diaz, R. R., Gonzéalez-Delard, C., & Diaz, L. S. (2021).
Teleworking as an emerging strategy in University education in times of

http:/ /ijlter.org/index.php/ijlter



221

pandemic. Social Science Journal, 27(3), 460-476.
https://doi.org/10.31876/1cs.v27i3.36782

Aguirre, Y. G. C. (2022). Impact of video games and the pandemic on family
communication relationships. Metaverse Journal and Education, 1(1), 19-32.
https:/ / metaversoyeducacion.com/index.php/rme/article/view/9

Agustini, K., Putrama, 1. M., Wahyuni, D. S., & Mertayasa, 1. N. E. (2023). Applying
gamification technique and virtual reality for prehistoric learning toward the
metaverse. International Journal of Information and Education Technology, 13(2),
247-256. http:/ /doi.org/10.18178/ijiet.2023.13.2.1802

Alfaisal, R, Hashim, H., & Azizan, U. H. (2022). Metaverse system adoption in
education: A systematic literature review. Journal of Computers in Education.
http:/ /doi.org/10.1007 / s40692-022-00256-6

Almarzouqi, A., Aburayya, A., & Salloum, S. A. (2022). Prediction of user’s intention to
use metaverse system in medical education: A hybrid SEM-ML learning
approach. IEEE Access, 10, 43421-43434.
http:/ /doi.org/10.1109/ ACCESS.2022.3169285

Alvarado, Y., Jofré, N., Rosas, M., & Guerrero R., (2019). Virtual reality and augmented
reality applications to support the teaching of technical drawing. Teaching and
Learning of Computer Engineering, 1(9), 65-74.
https:/ /dialnet.unirioja.es/servlet/articulo?codigo=7183579

Anacona, J. D, Millan, E. E., & Gémez, C. A. (2019). Application of metaverses and the
virtual reality in teaching. Between Science and Engineering, 13(25), 59-67.
http:/ /doi.org/10.31908 /19098367.4015

Arceo, F. D. B., & Tirado, M. C. B. (2022). Curriculum challenges in times of pandemic:
Disruptive innovation and technologies for inclusion and social justice. Electronic
Journal of Educational Research, 24(10), 1-12.
https:/ /doi.org/10.24320/REDIE.2022.24.E10.4500

Arias, B., & Alexandra, J. (2016). Second life a metaverse world for learning the English
language.  MSc.  Thesis, University of La Sabana , Colombia.
http:/ /hdl.handle.net/10818 /28512

Bardales, J. M. D. (2021). Scientific research: Its importance in the training of researchers.
Latin  Science  Multidisciplinary ~ Scientific ~ Journal,  5(3),  2385-2386.
https:/ /doi.org/10.37811/cl_rcm.v5i3.476

Barrdez-Herrera, D. P. (2022). Metaverses in the context of virtual education.
Technological-Educational Journal Teachers 2.0, 13(1), 11-19.
https://doi.org/10.37843 /rted.v13i1.300

Barrera, L. G. M. (2021). Development of an augmented reality mobile application for the
Science Museum of the University of La Salle. BS. Thesis, Faculty of Engineering, La
Salle University, Colombia.
https:/ /ciencia.lasalle.edu.co/ing_automatizacion/802/

Bricefio, M. A. M. (2022). Challenges of education and learning in the metaverse.
Challenges, 13(1), 7-8. https:/ /doi.org/10.37711/ desafios.2022.13.1.368

Buitrago, M., & Yesid, H. (2023). Learning photography through the metaverse Second Life.
MSc. Thesis, University of La Sabana, Colombia.
http:/ /hdl.handle.net/10818/26263

Cabero-Almenara, J., Vazquez-Cano, E., Villota-Oyarvide, W. R., & Lépez-Meneses, E.
(2021). Innovation in the University classroom through augmented reality.
Analysis from the perspective of the Spanish and Latin American students.
Educare Electronic Journal, 25(3), 1-17. https:/ /doi.org/10.15359/ree.25-3.1

Carrillo J. J. M., & Vera, W. O. Z. (2022). Augmented reality in educational mobile
applications. RISTI, (E47), 77-94.

http:/ /ijlter.org/index.php/ijlter



222

https:/ /www.proquest.com/openview/bc45532d2257aa185c29{8£ff6893f0/1.pd
f?pg-origsite=gscholar&cbl=1006393

Castellanos-Dominguez, Y. Z., Cruz, M. C.,, Jiménez, L. T., & Solano, J. A. (2020).
Bacteriological contamination in cell phones of health workers in a clinical
setting: A systematic review. Duazary, 17(2), 32-44.
https:/ /doi.org/10.21676/2389783x.3231

Castro, Y. G, Duran, O. M., & Zamudio M. T. (2021). Disruptive technologies in virtual
education. Redipe Newsletter Journal, 10(7), 185-200.
https://doi.org/10.36260/rbr.v10i7.1357

Celis, V, & Maria, J. (2016). Digital educational resources based on metaverse to strengthen the
learning of design techniques and implementation of residential electrical installations.
MSec. Thesis, University of La Sabana, Colombia.
http:/ /hdl.handle.net/10818/28241

Chamorro-Atalaya O., Gamarra-Bustillos, C., Alejos-Ipanaque, R., Aquije-Cardenas, G.,
Medina-Bedén, Y., More-Sanchez, V., Farfan-Aguilar, J., & Zevallos-Vera, E.
(2023). Social networks and their contribution in the university educational field:
Systematic review. International Journal of Information and Education Technology,
13(2), 399-408. https:/ /doi.org/10.18178/ijiet.2023.13.2.1819

Chamorro-Atalaya O., Morales-Romero, G., Quispe-Andia, A., Quispe-Guia, S., Guia-
Altamirano, T., Auqui-Ramos, E., Linares-Sanchez, G., Sandoval-Nizama, G., &
Arévalo-Tuesta, J. A. (2023). Contribution of augmented reality in teaching and
learning, in the midst of COVID-19: Systematic review. International Journal of
Learning, Teaching and Educational Research, 22(2), 302-322.
https:/ /doi.org/10.26803/ijlter.22.2.17

Chen, Y., Lin, W., & Chen, G. (2022). On application of metaverse in medical education
via platform of medical electronic journals: A case study of Journal of Trauma
and Emergency Electronic Version. International Journal of Advanced Scientific
Research & Development, 1, 1-19. http:/ /doi.org/10.2139/ssrn.4052566

Climent-Pérez, P., Spinsante, S., Mihailidis, A., & Florez-Revuelta F. (2020). A review on
video-based active and assisted living technologies for automated lifelogging.
Expert Systems with Applications, 139.
https://doi.org/10.1016/j.eswa.2019.112847

Contreras, M. A. (2021). Socio-educational intervention with adolescent offenders:
Strategic orientations, areas of application and difficulties. An exploratory-
descriptive literature review. Journal of Social Sciences of the Iberoamerican
University, 1(2), 1-44. https:/ /doi.org/10.48102/if.2021.v1.n2.36

Cruz, A.1, Herndndez, M. M. C. M., Bautista, L. I. C. E. M., & Luna, L. L. E. P. (2022). Use
of electronic devices in work activities during the COVID-19 pandemic. Proc.
International ~ Research ~ Congress Academia  Journals Mexico City 2022.
https:/ /staticl.squarespace.com/ static/55564587e4b0d1d3fbledabb/t/63265da8
b150c5655765435e /1663458733004 / Tomo+03+-

Delgado, W. A., Bautista, K. J. G., & Camacho, L. M. (2021). ICT and its support in
University education in time of pandemic: A facto-theoretical foundation.
Conrad Journal, 17(78), 201-206.
https:/ /conrado.ucf.edu.cu/index.php/conrado/article/view /1665

Diaz, J. E. M. (2020). Virtual world as a complement to hybrid and mobile learning.
International Journal of Emerging Technologies in Learning, 15(22), 267-274.
http:/ /doi.org/10.3991/ijet.v15i22.14393

Diaz, J. E. M., Saldafia, C. A. D., & Avila, C. A. R. (2020). Virtual world as a resource for
hybrid education. International Journal of Emerging Technologies, 15(15), 94-109.
https:/ /doi.org/10.3991/ijet.v15i15.13025

http:/ /ijlter.org/index.php/ijlter



223

Diaz, L. C. S, Garcia, J. E. S., Alvarado, G. del P. P., & Verges 1. Y. (2021). Challenges of
university education in the face of virtuality in times of the pandemic. Social
Science Journal, 27(special 4), 32-48. https:/ /doi.org/10.31876/rcs.v27i.36992

Eguia, R. A. (2014). Systematic review, narrative review or meta-analysis?. Journal of the
Spanish ~ Pain  Society, 21(6), 359-360. https://dx.doi.org/10.4321/51134-
80462014000600010

Felip, M. ]J. C. (2023). The metaverse in educational parameters: An ethical reflection.
Journal of Neuroeducation, 3(2), 57-73. https:/ /doi.org/10.1344/joned.v3i2.40776

Florido, M., & Oswaldo, E. (2016). Experiential learning of concepts related to electrical energy
through a digital educational resource based on metaverses. MSc. Thesis, University of
La Sabana, Colombia. http:/ /hdl.handle.net/10818 /26110

Gelvis-Salamanca, L. A., Osorio-Caro, C. A., Riafio-Casallas, M. 1., & Rojas-Berrio, S.
(2021). Guidelines, standards and editorial norms of systematic reviews of the

literature in administration. Framework, 17(2), 74-89.
https:/ /doi.org/10.18041/1900-3803 / entramado.2.7682

George-Reyes, C. E., Ramirez-Montoya, M. S., & Loépez-Caudana, E. O. (2023).
Imbrication of the Metaverse in the complexity of education 4.0: Approach from
an analysis of the literature. Pixel-Bit, Media and Education Journal, 66, 199-237.
https://doi.org/10.12795/ pixelbit.97337

Goémez, O. Y. A, Ortiz, O. L. O., & Angulo J. G. M. (2022). The convergence of learnings
in the metaverse. Inter-American Journal of Research, Education and Pedagogy. 15(2),
385-398. https:/ /doi.org/10.15332/25005421.7879

Gonzalez, A. T., & Manjon, B. F. (2022). Didactic and technological trends in a context of
the COVID-19 pandemic and post-pandemic. Working Papers, Carolina
Foundation, (68), 1-29. https:/ /www.fundacioncarolina.es/wp-
content/uploads/2022/06/DT_FC_68.pdf

Gonzélez, M. D. C. O., Garzén, J. F. P., Carrillo, Y. Q., & Alarcon, J. C. O. (2022). The
Metaverse in Higher Education in Mexico. Digital Journal of Information
Technologies and Systems, 6(6), 25-31.
https:/ /redtis.org/index.php/Redtis/article/ view /112

Grijalva, P. K., Cornejo, G. E., Gomez, R. R., Real, K. P, & Fernandez, A. (2019).
Collaborative tools for systematic reviews. Spaces Journal, 40(25).
https:/ /www.revistaespacios.com/al9v40n25/19402509.html

Herrero, C. T. (2023). The metaverse as a marketing space. BS. Thesis, Faculty of Economics
& Business, Burgos of University, Spain. http://hdl.handle.net/10259/7400

Hurtado-Chong, G., Bautista-Blanco, L. Y., Martinez-Robles, M. A A, & Reyes-Reyes, F.
E. (2022). Virtual laboratory of pneumatics in the metaverse for engineering
education. Proc. XV Ibero-American Congress of Mechanical Engineering.
https:/ /doi.org/10.5944 /bicim2022.087

Jovanovi¢ A., & Milosavljevié, A. (2022). Vortex metaverse platform for gamified
collaborative learning. Electronics (Switzerland), 11(3), 317-337.
http:/ /doi.org/10.3390/ electronics11030317

Lee, H. J., & Hwang, Y. (2022). Technology-enhanced education through VR-making
and metaverse-linking to foster teacher readiness and sustainable learning.
Sustainability (Switzerland), 14(8), 1-21. http:/ /doi.org/10.3390/su14084786

Lee, Y., Jung, J. H, Kim, H,, Jung, M., & Lee, S. S. (2023). Comparative case study of
teamwork on Zoom and Gather. Town. Sustainability (Switzerland), 15(2), 1-19.
http:/ /doi.org/10.3390/s5u15021629

Lepez, C. O. (2022). Metaverse and education: A panoramic review. Metaverse Basic and
Applied Research, 1(2), 1-7. http:/ /doi.org/10.56294 / mr20222

http:/ /ijlter.org/index.php/ijlter



224

Li, Y. (2022). The metaverse in the field of games: A systematic review of the literature. MSc.
Thesis, Faculty of Economics & Business, Zaragoza of University, Spain, 2022.
https:/ /zaguan.unizar.es/record/120302

Lopez-Belmonte, J., Pozo-Sanchez, S., Moreno-Guerrero, A. J., & Lampropoulos, G.
(2023). Metaverse in education: A systematic review. RED, 23(73), 1-25.
http://doi.org/10.6018/red.511421

Lozano-Durédn, A., Rudolphi-Solero, T., Nava-Baro, E., Ruiz-Gémez, M., & Sendra-
Portero, F. (2023). Training scientific communication skills on medical imaging
within the virtual world second life: Perception of biomedical engineering

students. International Journal of Environmental Research and Public Health, 20(3), 1-
16. http:/ /doi.org/10.3390/ ijerph20031697

Mariscal, G., Jiménez, E., Vivas-Urias, M. D., Redondo-Duarte, S., & Moreno-Pérez, S.
(2020). Virtual reality simulation-based learning. Education in the Knowledge
Society, 21, 1-15. https:/ /doi.org/10.14201/eks.23004

Martinez, K. S. P., Patifio, I. R, & Mosqueda, S. S. L. (2019). Level of knowledge of
Disruptive Technologies in Higher Education in students of the Autonomous
University of Nuevo Leon. VinculaTegica, 1, 527-536.
http:/ /www.web.facpya.uanl.mx/ Vinculategica/vinculategica_5/45%20PEREZ
_RODRIGUEZ_LUNA.pdf

Mendiola, M. S. (2022). The metaverse: The door to a new era of digital education?.
Research in Medical Education, 11(42), 5-8.
https:/ /doi.org/10.22201/fm.20075057e.2022.42.22436

Moreno, R., & Ratul, N. (2016). Citizenship skills strengthened with a metaverse. M. Sc.
Thesis, University of La Sabana, Colombia. http://hdl.handle.net/10818 /26178
Mujica-Sequera, R. M. (2022). The metaverse as a transcomplex scenario of

technoeducation. Technological-Educational Journal Teachers 2.0, 13(1), 20-28.
https:/ /doi.org/10.37843 /rted.v13i1.268

Munguia, I. A. C, Lozano, A. M., & Marin, F. A. M. (2019). Research seedbed:
Educational strategy to promote technological innovation. RIDE, 10(19), 1-25.
https:/ /doi.org/10.23913 /ride.v10i19.505

Muiioz-Hernandez, H., Canabal-Guzman, ]. D., & Galarcio-Guevara, D. E. (2020).
Augmented reality for education of financial mathematics. An application to

improve university academic performance. Revista Cientifica Profundidad
Construyendo Futuro, 12(12), 37-44. https:/ /doi.org/10.22463 /24221783.2634

Onggirawan, C. A,, Kho, J. M., Kartiwa, A. P., Anderies, & Gunawan, A. A. S. (2023).
Systematic literature review: The adaptation of distance learning process during
the COVID-19 pandemic using virtual educational spaces in metaverse. Procedia
Computer Science, 216, 274-283. http:/ /doi.org/10.1016/j.procs.2022.12.137

Ortega-Rodriguez, P. J. (2022). From extended reality to the metaverse: A critical
reflection on contributions to education. Interuniversity Journal. 34(2), 189-208.
https://doi.org/10.14201/ teri.27864

Page, M. ., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D,,
... & Alonso-Fernandez, S. (2021). The PRISMA 2020 statement: An updated
guideline for reporting systematic reviews. Spanish Journal of Cardiology, 74(9),
790-799. https:/ /doi.org/10.1016/j.recesp.2021.06.016

Pelaez, A. P. (2014). Role of the Metaverse Worlds as an alternative for the generation of key
conditions in the construction of Personal Learning Environments. M. Sc. Thesis,
University of La Sabana, Colombia. http:/ /hdl.handle.net/10818 /11724

Pérez, S. M., Robles, B. F., & Osuna, J. B. (2021). Augmented reality as a resource for
training in  higher  education. Virtual ~ Campus,  10(1),  9-19.
http:/ /uajournals.com/ ojs/index.php/campusvirtuales/article/ view /644

http:/ /ijlter.org/index.php/ijlter



225

Pérez, X. O. P. & Crespo, E. J. R. (2022). ICT's in education in contexts of technological
disruption. Reciamuc, 6(1), 139-148.
https:/ /doi.org/10.26820/reciamuc/6.(1).enero.2022.139-148

Pezzutti, R. J. A., Cardenas, C. M. L., Mesias, C. D. E,, Lira, L. A. N., & Dumont J. R. D.
(2020). Virtual worlds and immersive learning in higher education. Purposes and
Representations, 8(1), e430. http:/ /doi.org/10.20511/ pyr2020.v8n1.430

Pineda-Luna, O. (2022). Metaverse and copy-paste education: The invasion of digital
platforms.  Paulo  Freire.  Critical = Pedagogy  Journal,  1(28), 36-54.
https:/ /doi.org/10.25074/07195532.28.2355

Portela S. G. (2022). The metaverse and its influence on the future of the tourism sector. B. S.
Thesis, Faculty of Commerce and Tourism, Complutense University of Madrid,
Spain. https:/ /eprints.ucm.es/id/eprint/ 73342/

Pregowska, A., Osial, M., Dolega-Dolegowski, D., Kolecki, R., & Proniewska, K. (2022).
Information and communication technologies combined with mixed reality as
supporting tools in medical education. Electronics (Switzerland), 11(22), 3778-
3795. http:/ /doi.org/10.3390/ electronics11223778

Quiroz, M. Q. G. (2022). Informetric analysis of the metaverse in Spanish-speaking
channels and  videos on  YouTube.  Podium,  (41),  141-156.
https:/ /doi.org/10.31095/ podium.2022.41.9

Ramallal, P. M., Wasaldua, J. S, & Mondaza, M. R. (2022). Metaverses and virtual
worlds, an alternative to knowledge transfer. the offf-2020 case. Fonseca Journal of
Communication, (24), 87-107. https:/ /doi.org/10.14201/fjc.28287

Ramesh, P. V, Joshua, T., Ray, P., Devadas, A. K, Raj, P. M, Ramesh, S. V, Ramesh, M. K,
& Rajasekaran, R. (2022). Holographic Elysium of a 4D ophthalmic anatomical
and pathological metaverse with extended reality/mixed reality. BMC
Ophthalmology, 70(8), 3116-3121. http:/ /dx.doi.org/ 10.4103/ijo.1JO_120_22

Reyes, A. M. T. (2022). From the digitization to the metaverse: The digital gaps in the
social Colombian organizations. Otra Economia , 15(28), 110-124.
https:/ /www .revistaotraeconomia.org/index.php/otraeconomia/ article/ view/
14987

Reyes, C. E. G. (2020). Perception of high school students about using Metaverse in
augmented reality learning experiences in mathematics. Pixel-Bit- Media and
Education Journal, (58), 143-159. https:/ /doi.org/10.12795/ pixelbit.74367

Rincén, A. G., Quecano, L. I. V., & Rico, J. A. C. (2019). Digit@! Synergy: Contributions to
Virtual Higher Education. Colombia: Asturias University Corporation.
https:/ /www .researchgate.net/publication/338263960

Rivadeneira, D. X. R., & Toledo, J. A. J. (2020). Non-immersive 3D learning environment
to support the computer component. Advances in Engineering Research, 17(1), 1-
13. http://doi.org/10.18041/1794-4953 / avances.2.5491

Romero, W. Z., & Hormaza, J. A. M. (2022). Impact of disruptive technologies on the
teaching-learning process: UTM online case. UISRAEL Scientific Journal, 9(1), 29-
47. https:/ /doi.org/10.35290/rcui.v9n1.2022.513

Ruiz-Campo, S., Matias-Batalla, D. D., Boronat-Clavijo, B., & Acevedo-Duque, A. (2023).
Metaverses as teaching tool in higher education instructors training. Latin
American Journal of  Educational Technology, 22(1), 135-153.
https:/ /doi.org/10.17398 /1695-288X.22.1.135

Sanchez, C. M. C,, Leén, L. A. G, Yanes, R. C. A, & Oloriz M. A. G. (2022). Metaverse:
The future of medicine in a virtual world. Metaverse Basic and Applied Research,
1(4), 1-7. https:/ /doi.org/10.56294 / mr20224

Sanchez, I. C. P., Morales, L. D. G., & Reyes, C. E. G. (2022). The metaverse, virtual world
for social good and the promotion of immersive learning. Pedagogy - Educational

http:/ /ijlter.org/index.php/ijlter



226

Miscellaneous, 1, 1-4. https:/ /pedagogia.ubp.edu.ar/wp-
content/uploads/2022/07 /N48_art2.pdf

Serhan S. A. L., & Yahaya, N. (2022). A systematic review and trend analysis of personal
learning environments research,” International Journal of Information and
Education Technology, 12(1), 43-53. https:/ /doi.org/10.18178 /ijiet.2022.12.1.1585

Sunardi, S., Ramadhan, A., Abdurachman, E., Trisetyarso, A., & Zarlis M. (2022).
Acceptance of augmented reality in video conference based learning during
COVID-19 pandemic in higher education. Bulletin of Electrical Engineering and
Informatics, 11(6), 3598-3608. http:/ /doi.org/10.11591/ eei.v11i6.4035

Tarodo, P. V., Denegri, A., Iglesias, 1, & Lagunas P. (2020). Psychoanalysis and
Qualitative Research. Study on the effects of social inequality in the construction
of adolescent subjectivity. Proc. XII International Congress of Research and
Professional Practice in Psychology. XXVII Research Conference. XVI Meeting of
Researchers in Psychology of MERCOSUR. 1I Occupational Therapy Research Meeting.
II Music Therapy Meeting. https:/ /www.aacademica.org/000-007 /576

Teng, Z., Cai, Y., Gao, Y., Zhang, X., & Li, X. (2022). Factors affecting learners” adoption
of an educational metaverse platform: An empirical study based on an extended
UTAUT model. Mobile Information Systems, 2022, 1-15.
http:/ /dx.doi.org/10.1155/2022 /5479215

Tzancoff, C. M. B., Fava, L. A., Schiavoni, M. A., & Martin E. S. (2019). Interactive
applications using augmented reality and virtual reality. Proc. XXI Workshop of
Researchers in Computer Science (WICC 2019).
http:/ /sedici.unlp.edu.ar/handle/10915/77323

Vidal, M. R. G. (2022). Acquisition of virtual estates in the metaverse and its problems in
real estate law. Private Law Notebooks, 4), 53-79.
https:/ / dialnet.unirioja.es/servlet/articulo?codigo=8720524

Yong, Y. ], Lee, J. H, & Kim, Y. S. (2022). A study on the possibility of a change in
culture and arts education curriculum by shooting ‘Metaclassroom’ in the
COVID-19 pandemic era. Cypriot Journal of Educational Science, 17(5), 1603-1621.
https:/ /doi.org/10.18844/ cjes.v17i5.7239

Zuiiga, K. M., Rodriguez, A. R., & Velazquez R. V. (2021). Technologies and disruptive
innovation in higher education. Scientific Series of the University of Informatics
Sciences, 14(3), 177-186.
https:/ /publicaciones.uci.cu/index.php/serie/ article/ view /765

http:/ /ijlter.org/index.php/ijlter



