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Abstract

The article presents the process of conceptualization, design, and production
of immersive resources, as well as the results of their implementation and eval-
uation of an experience with immersive technologies at Tecnologico de Mon-
terrey. Educational innovation is presented in the form of technology-aid “time
travel” to provide students with an evolutionary vision of the origin of the con-
cepts of Citizenship and Democracy. Immersive learning allows the students
to have the feeling of being part of a physical environment and to get involved
in their own learning processes under the supervision of the teaching team. To
travel to the past, a 360" resource on Greek civilization was designed, which
allowed us to delve into Athens in the 5 century BC. Giving visual context to
the physical space of the emergence of the concepts reviewed in the Citizenship
and Democracy course. The results of the evaluation of the experience show a
satisfactory evaluation of 4.87/5 in the opinions about the perception of learn-
ing. The authors concluded that the educational innovation allowed to observe
a high motivation for learning and that thanks to a perception of presence in
three-dimensional environments of classical Greece, the transformation of the
learning of Citizenship and Democracy was supported.
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1. Introduction

The educational innovation “Welcome to Athens” has the purpose of “literally”
taking the student into the physical and sociocultural environment of the ancient
Greece through virtual reality. This immersive resource allows the possibility of
traveling 2500 years into the past and entering the streets of ancient Athens. In
addition to the 3D visual support, the various tours are accompanied by auditory
information that describes the main characteristics that give context to the emer-
gence of the concepts of Citizenship and Democracy. This resource shows the ge-
ographical position of Athens, its temples, buildings and democratic institutions,
dwellings, political, social, and cultural activities of its population. It ends with a
visual and informative representation of the fall of Greek civilization highlighting
its main contributions to humanity.

Within the framework of the Flexible Digital Model of Tecnologico de Monter-
rey, this experience took place during the February - June 2021 semester for the
course “Citizenship and Democracy”. Due to the conditions of the Covid-19 pan-
demic, the dynamics were carried out remotely via Zoom. Immersive learning has
a positive impact on student motivation, achieving active participation in the ac-
quisition of knowledge, skills, attitudes, and values [1].

Citizenship and Democracy is an intermediate level general education course
that offers the student elements of historical information and analysis to under-
stand and evaluate, from a critical perspective, the state of the communities of
which they are part, in terms of democratic life and citizen participation [2]. As
Maiztegui (2008) [3] explains, citizenship is a historical concept inscribed in spe-
cific circumstances, whether they are social, economic, political and/or cultural.
Therefore, its meaning varies according to the reinterpretation of human needs
and the formal recognition of human rights. The concepts of citizenship and de-
mocracy have their roots in the anthropological and social conception of the
Greek culture of the 5™ century BC. [4]

Immersive technology-based learning allows students to have an experiential,
active and flexible learning experience in contexts of difficult access or high risk
through virtual environments in which they can develop skills and apply their
learning easily and safely [5].

We can question whether virtual reality is a vehicle that allows the transfer of
knowledge. In this sense, Brown et al (1989) [6] point out that the use of virtual
reality combines sensations to generate a perception of presence on site within an
environment, allowing interaction with content, environments and 3D situations
predisposing the person to carry out critical analysis and to make decisions in

everyday life.
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However, as Gdndara and Rodriguez (2021) [7] explain, the student’s experi-
ence not only concerns to immersive learning technologies, but it is also mediated
by the nature of the educational activities and by the efficiency with which learn-
ing can be transferred between the real world and the virtual world. They can pro-
pitiate the integration of theory and practice in settings that feel next to authentic
to students and in which they can experience a sense of presence.

2. Methodology

As shown in Figure 1, the general process for the development of immersive
learning experiences can be summarized in five phases: 1) Conceptual definition; 2)
Instructional design of immersive activities and resources; 3) Development of the

immersive resource; 4) Delivery and training; 5) Evaluation of the experience.

Process
Next steps

Evaluation of ?

Delivery of the
immersive
resource and
training for its
use

the immersive
learning
experience

Figure 1. General process for developing immersive learning experiences.

The process begins with the conceptual definition, where the instructional de-
signer works hand in hand with the teacher in several work sessions called “idea-
tion phase”. The objective is to identify the difficulty in the teaching-learning pro-
cess to define an immersive resource proposal and achieve an impact on the teach-
ing process. In its conceptual definition, “Welcome to Athens” arose with the pur-
pose of fostering diverse conceptual, procedural, and attitudinal competencies in
students. Among them, knowing the origin of the concepts of Citizenship and
Democracy and the conditions of the environment in which they arose, under-
standing their limitations and laying the foundations for monitoring their evolu-
tion, as well as assessing the implications of their practice in contemporary times.

In the following phases of Instructional Design of activities and Development
of the resource, the instructional designer, programmers, developers, graphic de-
signers, and 3D object modelers take part. These two phases are worked in parallel

with a multidisciplinary team based on the conceptual definition, linking the
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theoretical and conceptual content of the course with the instructional guideline
set by the instructional designer. Thus, the team of developers proceeds to make
the virtual reality resource. Once the teacher presents the content, the idea is cre-
ated, which at this stage is translated into a flow diagram to build the script of
what will happen within the resource. Figure 2 marks the programming route for
the “Welcome to Athens” development team, the image details both the content

of the resource and the possible navigation paths of the user.
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Figure 2. Programming and navigation route of “Welcome to Athens”.

Once the programming route has been defined, the instructional designer and
the teacher carry out an investigation on Greek culture with an emphasis on dem-
ocratic institutions and citizen participation that allow the construction of in-
formative content. Later they structure the messages that will be recorded in au-
ditory capsules. Along with the graphic designers, they also define the soundtrack
of Greek music that will accompany the audios.

In each advance of these second and third phases, the collaboration and ap-
proval of the teacher is counted on. Thus, the tests and pilots of the construction
of the resource are always given with the focus of what is necessary to achieve in
the student’s learning. Therefore, at this stage the pedagogical guideline and the
evaluation scheme are also designed. These refer to the activities that will accom-
pany the development of the dynamics both in the class session and outside the
classroom and to the feedback mechanism. The application of both designs for
“Welcome to Athens” is described in the following sections.

In the fourth phase of Delivery and Training, the instructional designer and
developers intervene to transfer and ensure that the teacher manages to use the

resource 100%. At this stage, it is important to simulate the class session, perform
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stress tests and verify the equipment against the number of projected users.
Finally, in the fifth phase of Evaluation of the experience, a feedback instrument
is applied to measure the student’s motivation, the usability of the resource and
their perception of learning. Motivation measures interest in the learning experi-
ence; usability values the interaction with the resource and the activity; and the
perception of learning confirms the effectiveness of the learning experience and

appropriation of content.

3. Results

Innovation description’s, its implementation and the results obtained are pre-

sented below.

3.1. Graphic Design and 3D Modelling of “Welcome to Athens”

Some of the details of the graphic design and 3D modelling of the production stage
are illustrated in Figure 3. The general model of Athens begins with a digital
model of geographic elevation (Digital Elevation Model-DEM) taking care that
the cartographic and orographic lines coincide with the real model so that the
surroundings of Acropolis look as realistic as possible. Digital elevation models
(DEMs) provide fundamental representations of the three-dimensional shape of
the Earth’s surface and are useful for a wide range of disciplines. Ideally, DEMs
record the interface between the atmosphere and lithosphere using a discrete two-
dimensional grid [8].

The lighting includes natural light due to the movement of the sun (time lapse)
with animation “Physical Sky—Cinema 4D”, emulating a realistic sky by day and
the celestial vault at night, from the geographical coordinates, date, and time. In
addition to natural lights and shadows effects, there are those associated with the
user’s movement, such as ascending or descending steps. There are also light ef-
fects and leftovers associated to the lighting of candles, torches and/or fire. For
these purposes, the Cinema 4D software was used [9]. For time lapse, Cinema 4D
has the Physical Sky property, where it is possible to animate the passage of time.
For Natural Lights, the Physical Sky property gives the ambient light (sky, sun),
and for shadows, the “Soft Shadows” property is available by default.

The textures of each wall, floor, ceiling, column, door, room, or temple surface
have been carefully taken care of, as well as the paintings, objects and figures that
are part of the decoration of each of the spaces. This has allowed a more precise
immersion in the time and characteristics of the Greek civilization. Regarding the
chronology, the passage of the centuries elapsed between 431 BC. and 529 AD. in
the decline of Athens [10], it is illustrated by a transition of banners next to the
script that is heard regarding the dominant empire in each historical moment.
The After Effects application was also used for special effects, such as the move-
ment of flags in the wind, among others. After Effects is an Adobe application [11]
where the post-production of videos is done, here some final properties are edited

such as light levels, color saturation, or the brightness of some objects.

DOI: 10.4236/0alib.1112047

5 Open Access Library Journal


https://doi.org/10.4236/oalib.1112047

G. Gandara et al.

Figure 3. Details of the graphic design and 3D modeling of “Welcome to Athens”.

3.2. Innovation Implementation Process

The educational innovation was implemented during the February - June 2021
semester in the course “Citizenship and Democracy”. The dynamic was carried
out with 30 students in the online mode via Zoom due to the Covid-19 pandemic.
“Welcome to Athens” has a menu of seven possible navigations to be carried out
without an established order: the Acropolis of Athens, the Parthenon, the Agora,
daily life, theater and music, the Olympic games, and the fall of Athens, as illus-
trated in Figure 4.

During the session, a standardized guided tour was projected for all students.
Subsequently, the group was divided into teams of five participants to answer a
series of questions on the topics addressed: 1) Describe for the Acropolis: what
was its function? How was it founded? What is its architecture like? And how was
it financed? 2) What do we know about the Parthenon? 3) About the Agora, what
was its function? What happened in the market? What happened in the Bouleuter-
ion? What happened in the Prytaneum? 4) About daily life, what was an average

house like in Classical Greece? How did people live in them? What were the

DOI: 10.4236/0alib.1112047

6 Open Access Library Journal


https://doi.org/10.4236/oalib.1112047

G. Gandara et al.

Figure 4. View and menu of “Welcome to Athens”.

activities, rituals, and diet of its population? 5) Identify four historical events
about the decline of Athens.

To close the dynamic, a Kahoot game was played where the students answered
specific questions about the information they received during the virtual tour of
Athens. This closing activity allowed a playful review of some of the concepts of
the course and, at the same time, reflect on the importance of the evolution of the
concepts of Citizenship and Democracy and the importance of promoting respon-
sible and active citizenship today. At the end of the session, the students had the
resource to live the experience again. Using their cell phones and 3D VR glasses,
they had the possibility of having a full immersive experience and reflecting on

their experience in the report of the experience.

3.3. Evaluation of Results

When dynamic ends, a survey was applied to assess the experience of using a vir-
tual reality resource. On a scale from 1 to 5, with 5 being the highest rating, the
results of a sample of 26 opinions indicate that Usability obtained a rating of 4.65;
this item refers to the interaction with the resource and the activity with extended
reality. Motivation, which includes the perception of the use of the resource and
the activity with extended reality, was rated 4.61. While Perception of learning
obtained the highest score with 4.87; this includes perception and activity with
extended reality. The details included in each of these aspects are seen in Figure
5.

Motivation acts as a motor for learning. Motivation creates a situation for prac-
ticing learning and opportunities where learned skills could be useful. Gdndara &
Rodriguez (2023) [12] concluded that development and improvement of the im-
mersive resource proved relevant for fostering motivation as a learning motor.
The use of immersive technology promotes the learning transformation of under-
graduate students. Furthermore, it has a positive impact on the motivation of the
students.

The results of the experience were also documented in the final reflections of
the students. Here are some excerpts that support their insights:

e “It is much more immersive, it allows you to become familiar with the place,
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Results

Resource: ATENAS 26 Students

. A . . Campus Monterrey
Subject: Ciudadania y democracia School: Gobierno

IS
@
5

. Motivati Learning
Usability otivation perception

Link of the resource:

What was measured?

Main comments

« It looks like a movie

» That the experience should be face-to-face
» They liked it and felt motivated

e Put up some signs

Usability [Interaction with the resource and the activity with
extended reality]

| entered and easily navigated the resource
|t was easy for me to know how and what to use it for
« | felt comfortable physically and emotionally

Motivation [Perception of resource use and activity with extended
reality]
» | was interested and curious about the topic

« | felt that time passed quickly without getting bored
« | felt motivated to do the activity

Learning perception [Regarding the effectiveness of the resource /

activity with extended reality]

= The objective of the activity was clear and achievable
» The way they explained the contents helped me to understand the

information
The activity helped me to appropriate the information
The interface design made my experience effective

Scale from 1 to 5 where 1 is the lowest rating and 5 is the highest rating

Figure 5. Assessment of the “Welcome to Athens” experience.

it allows us to feel as if we were there, in ancient times. It leaves you in a certain
way to place yourself in how life was before, which allows you to feel part of
the story...From the beginning it had an impressive introduction, I think it al-
lowed to capture everyone’s attention from the first scene, and throughout the
dynamics always maintained an interest. Music also helped...The contents of
the resource are relevant since knowing the roots of who we are today, allows
us to make sense of the reason of things and therefore it allows us to discover
ways to be better”. Cesar Reyes Rodriguez.

“I believe that the class has set itself the challenge of creating this type of re-
sources to improve the experience and learning of the students, and it has
achieved it...It is incredible, the video, the graphics, the music, the voices,
among other factors, they are excellent, and the content is relevant, clear, and
concise...I am sure that the experience of a 360 video or Virtual Reality dy-
namics is not given to us by a regular class that consists of only talking about
the concepts”. Elda Sarahi Del Rio Santillan.

4. Conclusions

After carrying out the “Welcome to Athens” experience, and based on the obser-

vation of the practice, the student reports and results of the evaluation survey, and

their own experience in the process of conceptualization, design, production, and

implementation of immersive resources, it is concluded:

e A harmonious integration and effective communication of the multidisciplinary

team (composed of instructional designers, programmers, developers, graphic
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designers, 3D object modelers and teachers), is vital for the success of the ex-
perience.

e In addition to the teacher’s appropriation of each phase of the process, coinci-
dences between the instructional designer and the modeler, and between the
audio and the navigation vision, are essential.

e Distance education is not limited to the incorporation of experiences with the
use of immersive technologies. The use of VR lenses for cell phones is becom-
ing increasingly popular; there are even options for self-construction.

e A high motivation for learning is observed and it is confirmed that a percep-
tion of presence when interacting with content and three-dimensional envi-
ronments allows closing the gap in learning compared to the traditional model.

All this has made possible the transformation of the teaching-learning process

of the concepts of Citizenship and Democracy.
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