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Abstract—Virtual worlds in higher education have opened new possibilities
for innovation in the teaching-learning process. In this sense, the description of
the integration of this emerging technology with hybrid and mobile learning mod-
els is presented, which seeks to streamline and make flexible the access to infor-
mation to the student and teacher inside and outside the classroom, intending that
pedagogical didactics were more inclusive and participatory. With this in mind,
a virtual world was developed as a digital tool for teaching support to students
and teachers of the Faculty of Systems Engineering of the University of Cundi-
namarca, with a view to establishing its viability to be implemented and to
demonstrate its potential as an academic resource that motivates students in their
training and the teacher to develop new digital skills and competences.

Keywords—Auvatar, Digital tools, Emerging technologies, Metaverse; Moodle,
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1 Introduction

The virtual worlds or metaverses appears for the first time in the novel Snow Crash,
published in 1992 by cyberpunk writer Neal Stephenson. [1] For [2] virtual worlds are
virtual spaces for real-world recreation where users, normally under an avatar or a pseu-
donym, interact with other users in endless everyday situations. [3] defines metaverses
as virtual environments also known as MultiUser Virtual Environments (MUVE),
which have a format that derives from Massive Multiplayer Online Role-Playing Games
(MMORPG) although unlike these, no they have a priori an objective or goal to meet
as happens in a video game. As indicated [4] virtual worlds are fictitious constructions
in which participants interact through avatars created by themselves trying to reproduce
participation or real life in a virtual metaphor environment without space-time limita-
tions.

The concept of virtual world goes beyond commercial and entertainment, which is
intended to develop in the future, they are true virtual societies, where digital users or
avatars are our alter ego, creating artificial communities in a digital environment that
gives way to what [5] points out as digital artificial life. Consequently, the main char-
acteristic of metaverses is based on the fact that they are created in the image and like-
ness not only of the programmer, but of the user, where fantasy, science fiction and
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multimedia technology combine to create fantasy and/or exotic settings, whose physical
laws may or may not exist, or simply establish another extension of the real world in
which we live, experiencing in the third person interactivity and immersion in a digital
space that has no limit, exploring new experiences with a digital alter ego.

For [6] the metaverse is an immersive, three-dimensional, virtual and also multi-user
online environment, which allows people to relate to each other, socially and econom-
ically, regardless of their location, using computer tools such as personified agents and
simulation. Under this definition, it is observed that the metaverse is a virtual world to
explore, where the user can interact in different ways through his avatar, exploring var-
ious contexts, even leading a double life.

As a particular case, the use of virtual worlds in higher education [7] has been a
recurring theme for several years, allowing the teacher and student to explore new meth-
ods for teaching-learning process, where ICT and emerging technologies [8], [9] take a
leading role in this regard, maintaining as a main premise the interactivity and immer-
sion that are fundamental in this process. For this, the virtual worlds market has been
diversifying into augmented reality applications, mirror worlds, metaverses and Life-
logging-type platforms; which can be proprietary or free, so that their developments
and applications are diverse, ranging from industrial and commercial, through leisure,
to education at its different levels and modalities.

2 Characteristics of a Virtual World

There are three fundamental characteristics of the virtual world established by [10],
which are interactivity, embodiment and persistence; which have remained in force to
date with certain adjustments as the technology evolves, as explained below based on
the experience of the research carried out: Interactivity. The user is able to communicate
with others and interact with the metaverse. This type of action is carried out through
the implementation of a social network within the virtual world. Corporeity. It consists
of the presence of an avatar over that space that has limits, in which it is subject to
certain laws and has limited resources within the virtual world. Persistence. The pro-
gram continues to function and develop even though its members are not connected. In
addition, the position, conversations, property objects, etc., are saved and will be re-
trieved once the user is reconnected to the virtual world.

The virtual worlds versus traditional ICTs take students to an environment outside
the conventional classroom, where the video game environment is no stranger to them,
so their approach to this type of digital tool motivates them to inquire and thus takes
advantage to bring it closer to learning [11] and knowledge in a more fun, enjoyable,
interactive and immersive way. In addition, there are advantages of simulation in a vir-
tual world contributing to cyberculture's own knowledge and learning, as [12] points
out, where the visual aspect and the possibility of change in real time through the action
of avatars, It is a great aid to short-term memory by amplifying imagination, individual
and collective intelligence
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3 Virtual Worlds and Emerging Technologies

Emerging technologies offer various pedagogical tools [13] at the service of educa-
tion, which tend to change the traditional paradigm of the teaching-learning process
within the classroom. Thus, the development of virtual worlds integrated with teaching
tools such as Blended-Learning, Mobile-Learning and the Flipped Classroom, among
others, all belonging to emerging technologies and pedagogy respectively, open up end-
less possibilities for face-to-face, virtual and distance teaching, thus enabling a greater
approach to the student and teacher to new educational proposals [14], [15]. Conse-
quently, one aspect to consider regarding the management of virtual worlds is that it
provides the student with a new study tool that integrates mobile technology and learn-
ing platforms, enabling the teacher to use new teaching methods and means.

It is worth noting the importance of the avatar in the virtual world, since it contrib-
utes, as [16] affirms, to the students acquiring skills on technological and virtual tools,
which promotes the inclusion of the student in the society of the information. As for the
development of the virtual world project, it was based on the OpenSimulator multiplat-
form. This platform is characterized by being free software under BSD license, which
does not imply any cost to the developer. In addition, it offers a unique and flexible
environment for the teacher interested in teaching using ICT, cooperative work, simu-
lation and business training. [17] OpenSimulator allows those who navigate it to de-
velop and practice skills based on the exploration of new experiences and ideas. Sup-
ports multiple clients and protocols - Accesses the same world at the same time through
multiple protocols, as well as supports inworld scripts using several different languages,
including LSL / OSSL, C #, and VB.NET. [18]

As for the OpenSimulator server, it is divided into two components according to
[19]: Back-end data services: consisting of user accounts, login service, assets and in-
ventory; Simulator server: it can host unlimited virtual environments called regions.
There are two modes available, which are standalone and grid. In standalone mode,
these two components are combined into a single OpenSimulator process.

Based on the above characteristics, the basic skills that an avatar can perform in the
virtual world are: walking, changing appearance, flying and interacting with certain
objects of the metaverse, such as chairs and boards. In addition, it allows communica-
tion via social chat with other nearby avatars, among other resources, as well as tele-
porting from one point to another of the university facilities. This metaverse facilitates
remote or virtual classes, where the teacher can upload various pedagogical resources
that can be consulted by the student via the web in the first instance or by a mobile
device having the virtual world at hand on their computer. With this in mind, mobile
learning is combined with hybrid learning whose pedagogical resource is the inverted
class [20].

In order for the virtual worlds to be fully exploited, prior training was required,
where the user knew the resources available to a certain class, thus tending to make the
teaching-learning process much more dynamic and interactive than the traditional one.
In this sense, once the ability to manipulate the avatar has been acquired, the user, apart
from moving around the university facilities, can interact with other colleagues through
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the internal social network to share academic information, thereby promoting collabo-
rative learning, or surfing the Internet through hyperlinks arranged in the system that
direct you to certain topics selected by the teacher.

4 Method

For the development of the virtual world, the agile SCRUM methodology [21] was
used, characterized in that the work team can undertake problems in an adaptive way,
committing to the delivery of products with the maximum possible value under an in-
cremental iterative approach, which It facilitates optimizing the predictability and con-
trol of risk in each phase. In this sense, four roles were defined: Project Manager, Scrum
Master, Product Owner and Scrum Team. In each development or iteration cycle
(sprint) it ended with the delivery of an operational part of the product. [22]

The project manager assumed the role of software architect who represented those
interested in the final product. The Scrum Master had the responsibility of maintaining
harmony within the research group, ensuring that technical and administrative impedi-
ments did not affect the project. The product owner was the person who assumed the
role of functional analyst, whose task was to capture and streamline the project idea.
As for the Scrum Team, it played the role of making the client's project proposal a
reality, which in this case was the University of Cundinamarca through the development
of the product in a self-managed, self-organized and multifunctional way.

5 Results

There are certain particularities of the virtual worlds that make them attractive to
students and teachers, since they are seen as an ideal space for the ubiquitous teaching-
learning process, in which it is combined with other forms of digital learning such as
mobile, hybrid and micro-learning, where the traditional pedagogical model changes
from being static to dynamic represented in the inverted class and collaborative with
the student being the center of this process.

A peculiarity of the developed virtual world is that you can implement various ICT
resources raised specifically by the teacher, where the student has them at hand facili-
tating their learning. Likewise, QR codes can be incorporated to access the university's
virtual classroom and applications available in the Google Play Store. The virtual world
acts as an integrating element of the inverted and collaborative class [23], hybrid learn-
ing and mobile learning, where workshops and evaluations formulated on the virtual
platform could be consulted either through a mobile device or computer.

With the digital resources that the virtual world has for the student in conjunction
with the university's virtual Moodle platform, it facilitates their learning not only
through the use of a computer, but also through any mobile device, facilitating the train-
ing process inside and outside of the classroom synchronously and asynchronously [24]
With this result, a contribution is made to the change in the paradigm of traditional
education [25], which converges to a flexible, dynamic, participatory and collaborative
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model mediated by ICT and emerging technologies, in this particular case from the
perspective of virtual worlds.

There are some technological and pedagogical challenges [26],[27] that must be
taken into account when implementing a virtual world in a subject, such as:

e The digital resources to be implemented in the metaverse must be designed, planned
and/or contributed by the teacher to the administrator of the virtual world.

e Have good internet connectivity so that the metaverse does not slow down or dis-
connect.

¢ In pedagogical terms, learning in a metaverse is student-based, which encourages
self-learning and collaborative learning, among others, which act as an essential
component of the pedagogical model of the inverted class.

e The teacher can create the assessments directly on the virtual platform, or in another
digital resource that can be added to the virtual world directly as an image tag and
hyperlink.

o In the case of mobile learning, the use of applications installed on smartphones
makes it easier to manage digital resources for the development of specific tasks
inside or outside the classroom, which can eventually be combined with the
metaverse.

e The teacher can create various digital resources [28] under the Learning by doing
model, in which he can take advantage of the metaverse integrated social network to
promote different types of participatory exercises.

e The integration of the teaching-learning process of the traditional classroom with
technology must be gradual and methodical on the part of the teacher, since the latter
acts as a mediator, guide or facilitator who accompanies the student in his training.

o A virtual world allows the incorporation of various content for learning in different
formats. Therefore, the limit of creativity is subject to the teacher.

e The virtual world is characterized by its persistence, understood in the sense that the
environment where the student interacts will continue to exist and develop even
when not connected. That said, rules of digital coexistence called netiquettes [29]
must be established, where the use of the lexicon and respect for the other, must be
applied from the first moment of interaction of the participants.

6 Conclusion

Virtual worlds allow the exploration of new educational practices based on consoli-
dated or in the process of being pedagogical models, promoted by emerging technolo-
gies and ICTs. The pedagogical and methodological richness that encompasses
metaverses makes them ideal for both teacher and student in terms of interactivity and
management of digital resources, which can be adjusted to the needs of a subject, in
addition to its scalability in modify and implement other ICT tools that are required as
the case may be, and even expand the metaverse by creating new regions, thereby di-
versifying its spectrum of applications according to academic, research or leisure needs.
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One aspect to consider when interacting with a metaverse by a neophyte teacher, is
that it will be cumbersome at the beginning, however, with the interaction and practice,
you can adapt to it. As for the student, he is more prepared to interact with the virtual
world, which is why it is easier for him to manage the digital resources that are available
in the metaverse. As [30] affirms, with adequate knowledge about the platform, students
and teachers can carry out a single curriculum, a curricular and methodological adapta-
tion for all students. Regarding the acceptance of the virtual world by students, its de-
gree of interactivity against digital resources and navigability within it is highlighted,
where types of learning such as mobile and hybrid combined with pedagogies can be
exploited by the teacher. as the inverted and collaborative class among others, thus
tending to make the teaching-learning process much more dynamic and participatory,
thus breaking the paradigm of the teacher-centered master class, prompting it to adopt
a change of attitude and aptitude towards to work and interaction with emerging tech-
nologies and pedagogies.
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