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Abstract—This paper describes an experience to incorporate the realization
of virtual routes about the sculptural heritage of a city in the classroom by devel-
oping a simulation of the urban environment using a video game engine. Video
game engines not only allow the creation of video games but also the creation
and navigation of interactive three-dimensional worlds. For this research, Roblox
Studio has been used, a simple and intuitive program in which no previous pro-
gramming skills are required. During the 2018/2019 academic year, a pilot expe-
rience was carried out with 53 secondary school students who were given the task
of designing a virtual environment in which they had to include 3D models of the
sculptural heritage of the city of Santa Cruz de Tenerife. Before starting the ex-
perience, the participants answered a questionnaire to obtain a previous idea of
the students' knowledge about the creation of video games. Once the activity was
finished and in order to evaluate the result of the activity, the participants an-
swered a final questionnaire. The students emphasized that after the activity they
were more aware of the sculptural heritage of Santa Cruz and that they considered
themselves capable of creating their own interactive worlds with Roblox.

Keywords—Video game engine; Roblox; Sculptural heritage; education; three-
dimensional virtual world; virtual tours.

1 Introduction

The diffusion of the sculptural heritage of a city has an interest in promoting tourism
and education. Since 1972, UNESCO [1] has been emphasizing the importance of in-
creasing respect and appreciation of cultural heritage through education. Also, the Ed-
ucation, Audiovisual and Culture Executive Agency [2] determines that the understand-
ing of cultural heritage, and therefore the sculptural heritage, must be an objective
within education. The educational curriculum includes the study of contemporary cul-
ture, which contains, within the main objectives in secondary education, knowledge,
appreciation and respect for artistic and cultural heritage [3]. The teaching of sculptural
heritage is traditionally done through images, videos, internet or, in the best of cases,
through a direct visit to the heritage of a city or to museums [4]. Because sculptures are
three-dimensional objects, by disseminating them through a flat resource such as
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images, information is lost and the understanding of the works are limited [5, 6]. Of
course, making direct visits is not always feasible because it involves travel, extra ex-
penses on the part of the center and, in addition, for people with mobility difficulties it
is often impossible to make this type of outing without encountering great obstacles
since some sculptures are found in parks or gardens that are challenging to access.

The use of video games in the classroom to learn certain contents is already a wide-
spread practice and is valued positively by many researchers [7, 8, 9]. However, it is
not so common for students to develop video games or three-dimensional environ-
ments. In this work, the aim is for students to be the creators of their own interactive
world using a video game engine, in this case Roblox Studio. A Video Game Engine is
a software application that offers all the tools necessary for the programming, design
and complete development of a video game [10, 11].

This work is a continuation of previous research [12]. In this project, Minecraft was
used, as a serious video game, to recreate and navigate a virtual environment including
the sculptural heritage belonging to the First International Street Sculpture Exhibition
in the city of Santa Cruz de Tenerife. This environment, created by the teacher, was
used with students to promote the learning of the sculptures and the results obtained
were positive. In the current research, students are involved in the creation of their own
virtual world. The use of video game engines is proposed with the aim of teaching stu-
dents basic knowledge of video game design, encouraging their imagination and crea-
tivity, as well as widening the range of possibilities to be used to incorporate the sculp-
tural heritage into the classroom [13]. Additionally, with this activity, it is intended that
students with mobility problems can navigate through interactive environments that al-
low them to virtually access the city's sculptural heritage.

Together with the rise of digital games as a learning method in different areas of
knowledge, the skills to create video games can be a useful tool for current secondary
school students for their professional future. The annual income of the videogame mar-
ket moves billions of US dollars [14] and the professional demand of the sector is in-
creasing, so it is convenient to have adequate training profiles [15, 16]. Furthermore,
early training in video game creation skills can improve the choice of future university
studies [17]. Traditionally, having programming skills was one of the main needs to
develop a video game [18, 19], however, nowadays there are alternatives that facilitate
the development of video games without the need to know programming languages
[20]. Roblox Studio is a program that offers the possibility of creating and sharing three-
dimensional virtual environments easily and has an interface suitable for children [21].
It is a multi-platform program, that is, it can be played on computers, tablets, mobiles
or video consoles, thus enabling its ubiquitous access. Roblox Studio also allows the
import of external 3D files, apart from those offered by the program itself.

To validate the proposal described in this work, an activity has been carried out with
53 fourth-year secondary students on the subject of plastic, visual and audiovisual ed-
ucation, where they were taught to create through Roblox Studio, a three-dimensional
virtual world that included part of the sculptural heritage of the city of Santa Cruz de
Tenerife. Surveys were carried out before and after the experiment in order to obtain an
evaluation of the activity by the participants.
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2 Background

The first video game engine was created by the company Id Software to develop a
video game called Doom in the mid-1990s [22]. To date, video games were pro-
grammed pixel by pixel using code. The creation of John Carmack, founder of the com-
pany, would then become an important precursor that would make the job easier for
video game developers [23].

Currently, there are several professional video game engines, such as Shiva3D [24]
which is very suitable to a 3D game design, Unreal Engine, which is among the most
used and popular video game engines in the professional video game industry [25].
Another example is CryEngine, which has an online library where the community cre-
ates and shares content, some free and some paid, to be used by users easily in their
projects [26]. Another alternative is Unity [27], which, with its appearance in 2005, is
among the most popular game engines. The download and license of this graphic engine
has always been free for educational uses; besides it is widely compatible with other
video game engines and allows the incorporation of almost all file formats. On the other
hand, Unreal Engine [28], has a large part of the program with a visual programming
language, that is to say, it is not necessary to write a code but it works based on pre-
programmed blocks. This type of block-based programming is being used a lot in edu-
cation, especially to introduce children to programming.

In recent years, programming languages have appeared that are simple to use and for
which no advanced knowledge is required to create video games or virtual tours. One
of the first to appear was LOGO, a programming language designed to teach students
how to program, allowing them to control a "turtle" that moves and draws to create
graphic effects. By simplifying the language, LOGO made programming more acces-
sible to novices and made it an effective tool in educational environments [29, 30].
Other current examples are Codebyte, which aims to teach programming in a fun way,
Code.org, a program that teaches the first steps of programming. Learning to program,
an initiative that works with blocks but is not free. Bitblog, an intuitive tool oriented
towards education but complex to start in programming or for example BeetleBlocks
allows programming in a 3D scenario [31].

Another of the most popular programming languages today is Scratch. This program
was developed by the Lifelong Kindergarten group of the MIT Media Lab at the Mas-
sachusetts Institute of Technology and was published in 2007. It is a completely free
program, designed to develop only 2D video games. It allows creation without
knowledge of code and promotes computational thinking by connecting pre-pro-
grammed blocks that can be configured by the user [32]. Stencyl is another 2D game
creation tool [33], it does not require programming knowledge, and it is aimed at stu-
dents of all stages, from Primary Education to University. Its even friendly interface is
more professional compared to Scratch. It handles more advanced concepts, more ver-
satility when it comes to importing and exporting files, modifying physics, events or
element properties. There are many other programs such as Adventure Game Studio,
Construct 3D, 3D Entity, Game Salad, Godot, etc. All of them have a simple operation
and allow to create video games in a more or less easy way [34].
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This brings us to Roblox (Fig. 1) which was developed by Roblox Corporation in
2003, being published after several Beta versions in 2006 [35]. Roblox can be used on
all major platforms: Windows, OS X, Linux, iOS, Android, PlayStation and Xbox. It is
completely free and allows users to create or play 3D games, as well as to share it online
with the community. In its catalogue it has a great variety of genres such as adventure,
shooter, terror, etc. It also has a paid part to get extras, and even allows anyone to earn
money if their creations become popular [36].

e dddtddddtd B 1

Fig. 1. Roblox Studio program view

2.1  Use of video game engines in education

The use of video game engines involves students in the creation of the content on
which they work, making them participants in the construction of knowledge and not
just as mere consumers [37]. The emergence of simple programming languages that
allow the creation of video games makes them easier to use for those interested who do
not have advanced knowledge in this area, and has therefore made it possible to incor-
porate the creation of video games in classrooms from primary school onwards [38].

Some researchers use video game creation to motivate pre-university students to be-
come interested in computer science [39]. Others use video game creation as a creative
way to introduce students to programming languages [40, 41, 42]. Kelleher and Pausch
[43] use the Storytelling Alice programming environment to create computer-animated
movies that inspire the interest of high school girls in learning to program.

Furthermore, video game engines are not used specifically to teach programming but
to work on other content. Aldana-Avilés [44] used Scratch as a didactic intervention to
teach the subject of English to second year students of secondary school with TDAH.
In her project, she justified the use of this tool with the aim of developing appropriate
methodologies to enhance concentration, self-control and creativity. Sarasa-Cabezuelo
use Scratch as a tool that can be useful for teachers and students in the acquisition of
second languages [45]. Martin Pérez [46] developed with Scratch activities for the sub-
ject of Music and Plastic and Visual Education of third year of secondary education.
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The activity consisted of students creating digital musical postcards to celebrate Christ-
mas and to congratulate Father's Day. It justifies its use thanks to the possibilities pro-
vided by Scratch of implementing songs, making digital drawings and being able to
program the animations of those drawings to the rhythm of music. Nogales and Valen-
cia [47] developed an activity with a tool called eAdventure in order to teach a teaching
unit for the subject of Natural Sciences through video games. They defend the potential
of video games as an educational tool because they significantly increase participants'
attention.

In this study, the Roblox Studio program was used to work on the city's sculptural
heritage. The students learned to create and navigate in an interactive three-dimensional
world in which they also included the sculptures of the city of Santa Cruz de Tenerife.
The world they were asked to create could have any aspect and interactivity desired by
the student, so the activity, in addition to the objective of getting to know the city's
sculptural heritage, also aimed to empower the imagination of the participants.

3 Creation of the world of Roblox

Prior to the activity with students, an interactive world had been created with the
Roblox Studio video game engine. In This way, an example was available to take a
virtual tour of the sculptures, showing the possibilities of the program to the participants
and verifying the functionality of Roblox. The virtual world is a reconstruction of real-
ity, a 3D simulation of a physical space that represents part of the city of Santa Cruz de
Tenerife, specifically the Rambla that crosses the entire city and the Garcia Sanabria
Park. In this area of the city are the sculptures of the I International Exhibition of Street
Sculptures, a representative sculptural heritage of the city (Fig. 2). This world is avail-
able for virtual visit and play on any device in: https://www.roblox.com/
games/3155549868/1as-ramblas-y-esculturas

Fig. 2. Aerial perspective of the world and Las Ramblas with Sculptures

The virtual world has been created with objects (buildings, trees, streets, etc.) avail-
able for free in the Roblox Studio libraries. However, in order to incorporate the city
sculptures into the project, a series of preparations had to be made for proper execution.
In order to incorporate the sculptures into the Roblox Studio video game engine, the
sculptures were first needed in three dimensions. The three-dimensional digitalization
of the sculptures was previously carried out by Saorin et al. [48].
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Roblox allows both the import of files with own formats (.rbxm) and generic formats
that the video game industry usually works with (.obj, .fbx, .stl, etc.). The files of the
digital sculptures of which this work is based are in the format of the modeling program
Sketchup (.skp). Roblox does not allow the import of this type of files, so it was neces-
sary to change the format of the sculptures to .fbx. The format change was done using
the free program Autodesk FBX Converter (Fig. 3a).

Also, Roblox Studio has a limitation of 10.000 polygons when importing a 3D file.
Some sculptures, especially those that were digitized using the photogrammetry pro-
cess, exceeded this limit. The solution was to import these sculptures into a 3D model-
ing program that would allow the number of polygons to be lowered without deforming
the object. With the Zbrush program, from the Pixologic company, the number of pol-
ygons in the sculptures was lowered thanks to a tool called Dynamesh. This tool works
automatically and its function is to process the 3D object and recreate it with the amount
of polygons that is configured (Fig. 3b).

The final format sculptures to work with in Roblox Studio were given to the students
so that they could incorporate them into the virtual world that each one was going to
design and are available at the following link: http://bit.ly/2uqRlzy.

Fig. 3. (a) Fig. 3. (b)

Fig. 3. (a) Formatting using the free program called Autodesk FBX Converter.

Fig. 3. (b) Zbrush program to download the number of polygons of the sculptures using its
tool called Dynamesh

4 Materials and Methods

4.1  Participants

The activity was carried out with 53 students on the subject of Plastic, Visual and
Audiovisual Education of the MM Dominicas Vistabella School of Santa Cruz de
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Tenerife. The students were from the 4th year of secondary education and were divided
into two groups. In the groups there were students of both sexes, between the ages of
14 and 17. Before the activity, the participants answered a questionnaire in order to
determine their knowledge about video games. In this questionnaire, 80% of the partic-
ipants stated that they played video games, but only 11% of them said that they used a
video game engine (Unity, Unreal, Roblox Studio, etc.). Interestingly or Surprisingly
73% of the participants considered that previous knowledge of programming was re-
quired to make an interactive video game environment. Despite this, 72% indicated that
they would like to do educational activities using video games and believed that de-
signing a video game was closely related to the subject of plastic and visual expression.

4.2 Measurement tools

In order to validate the activity carried out, the participants filled out two question-
naires, one at the beginning of the activity to obtain data regarding the students' famil-
iarization with video games, video game development, Roblox, and the sculptural her-
itage of Santa Cruz de Tenerife. Once the activity was finished, the participants filled
in a second questionnaire (Likert scale 1-5) to obtain values about the use of Roblox as
an educational tool in the school context, their perception about the design of video
games and about the use of the sculptural heritage for learning.

4.3 Hardware and software

For the first part of the activity (virtual route through the model created by the
teacher, which reproduces the streets of Santa Cruz de Tenerife and its sculptures), de-
vices of the students were used, their own Smartphones, digital tablets and computers.
This was possible because to navigate a 3D world of Roblox, it is only necessary to
install the application and register with a user. For the second part of the activity, which
consisted of creating the personalized world with the Roblox Studio video game engine,
the participants formed groups of two to four people and used the students' computers.
The sculptures in the appropriate format to be incorporated into the world were pro-
vided by the teacher through the virtual classroom of the school.

4.4  Description of the activity

The introduction of the sculptural heritage in the classroom through Roblox was di-
vided into two activities.

Activity 1: Carry out the virtual route through the world Las Ramblas and Sculptures
created by the research group as a test to familiarize the student with the use of the
video game and observe each of the sculptures with their respective information posters.

Activity 2: The participants create their own virtual world in groups, which is free
to design but which must also incorporate the sculptures as part of the environment's
decoration. These sculptures must be accompanied by an informative poster with the
name of the author and the title of the sculpture.
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The two activities were carried out in 6 sessions of one teaching hour. The first ac-
tivity, with a duration of one session, consisted of registering with Roblox before being
able to navigate the world of Las Ramblas and Sculptures. The purpose of this activity
was to familiarize participants with the use of the video game and to observe each of
the sculptures with their respective information posters, so that they would learn to rec-
ognize them. This activity could be carried out with the participants' own mobiles, tab-
lets or computers, without the need for a specific classroom (Fig. 4).

Fig. 4. Activity 1, students going through the world of the Ramblas and sculptures
with their devices

For the second activity, during the remaining five sessions, students reinforced their
knowledge about the sculptures while creating their own world. This exercise involved
creative ingenuity, having to use the program's tools to design an original world in
which to place the sculptures and being able to publish it online so that it could be
explored by the rest of the class. This exercise required a computer room with internet
access or in this case, each group of students had to bring a laptop from home.

After an introduction and explanation on how to download and install the Roblox
Studio program, the participants observed an example by the teacher on how to handle
the basic tools to create their own virtual environment. Then, in groups, the students
proceeded to create their own worlds. To do so, they had to modify the terrain, incor-
porate objects from the program itself and import and place the sculptures from Santa
Cruz de Tenerife belonging to the First International Street Sculpture Exhibition of
1973 provided by the teacher. The works had to be accompanied by a poster with the
name of the work and the author. Finally, they were required to export the world in .rbx1
format and publish it on the Roblox platform so that it can could be accessed by any
user online.

5 Results

Each group of students was able to develop a personal world of free imagination
with Roblox Studio including the sculptures provided by the teacher. In figure 5 we can
see the variety of designs made by the participants. Each world is different from the
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others. We can observe desert spaces, ice worlds, more conventional cities with beaches
and even pirates. In addition, the sculptural heritage of Santa Cruz de Tenerife has been
incorporated, each work with its respective informative poster, in each of the creations.

L

Fig. 5. Different results of worlds created by students

The table 1 shows the results of the questionnaire after the activity, measured on the
Likert scale which is valued from 1 point (Nothing agreed) to 5 points (totally agreed).

Table 1. Results of the questionnaire after the activity

Question Media (Est. Des.)
After the activity I consider that I have the knowledge to make a simple video game 3,49 (1,14)
I can create my own interactive world using the Roblox application 3,82 (1,07)
I have found it easy to work with Roblox 3,08 (1,29)
I would like to do more learning activities based on video games. 2,98 (1,52)
Doing the activity has made me aware of the urban sculptures of Santa Cruz 3,14 (1,19)

Using a Roblox world seems to me to be useful for teaching - learning about sculptural

heritage 3,22 (L,19)
Learning with video games is a good complement to traditional materials. 3,45 (1,21)
I believe that the use of Roblox improves motivation to study and learn in class. 2,94 (1,30)
I think that creating a virtual world is a suitable activity for the subject of Plastic and

- . 3,39 (1,27)
Visual Education
I think that the subject of plastic and visual education should incorporate more digital 327 (1,37)

applications.

Cronbach's Alpha Coefficient of the questionnaire has been calculated, obtaining a
result of 0.92, so its reliability is considered excellent.

6 Conclusion

The first activity, which consisted of going around the previously created world,
could be carried out without problems. All the students could access the virtual route
and travel it using their digital devices, both mobile phones and tablets and computers.
This facilitates the incorporation of the sculptural heritage in any educational space.
Besides, this type of educational resource allows students with mobility problems to
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simulate virtual routes or walks that they would otherwise have great difficulty in tak-
ing. This first activity also served to familiarize them with the possibilities of Roblox
as a video game platform. Therefore, it is considered a viable and well appreciated ac-
tivity by students to incorporate the sculptural heritage in a classroom, using only the
students' digital devices.

During the second activity, all groups were able to create an interactive world. Each
group was able to experiment freely with the design possibilities of Roblox Studio re-
sulting in very diverse and imaginative worlds. They were also able to incorporate the
sculptures with their respective information posters into their creations. Thus, they
worked on both, creativity and heritage, that are part of the curriculum of the plastic,
visual and audiovisual education subject, while learning to create a video game.

After the activity, the participants, even though before the activity they did not con-
sider themselves competent to make a video game, were able to create a simple video
game (3.49 out of 5) by developing their own interactive world with Roblox Studio
(3.82 out of 5). Therefore, this activity opens up fields of creation to students who pre-
viously did not think they were able to tackle this task. Consequently, it provides the
opportunity to broaden the spectrum of careers they may want to study and facilitates
the empowerment of participants in areas previously unknown to them. Most partici-
pants have found it easy to work with the program (3.08 out of 5) and useful to use an
interactive world for teaching-learning about the sculptural heritage. They also consid-
ered this option a good addition to the use of traditional educational materials. They
also felt that the use of Roblox motivated them to learn and study in class. With respect
to the subject, they considered it to be an appropriate activity for plastic and visual
expression (3.39 out of 5) and believed that more digital activities (3.27 out of 5) should
be incorporated into secondary school studies.

In the future, the aim is to design the activity resulting in an exam to verify if students
have in fact, learnt about the particular sculptural heritage they have worked on. More-
over, it is planned to measure to what extent the activity has improved the creativity or
imagination of the participants.
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