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ABSTRACT:

Learning styles offer insights into how students focus on and retain knowledge. Traditional classroom
experiences primarily revolve around textbooks, which can be challenging to comprehend and may lead to
reduced student engagement. In response to this challenge, virtual reality proves to be a potent tool for
boosting motivation and learning in the classroom. To tackle this problem, the integration of the Scaffolding
technique within an interactive virtual reality environment, simulating real-world scenarios, becomes
particularly pertinent, especially in fields like computer science. This approach enables students to engage
in practical, immersive learning experiences that closely mimic real-world applications. The overarching
objective is to design educational learning using virtual reality games, tailored to the needs of higher
education students. This approach aims to motivate and enhance learning outcomes, fostering a more
engaging and effective educational environment.
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Introduction

According to [1] computer science courses, particularly those that focus on programming languages and
algorithms, are recognised for presenting substantial difficulties to students within this discipline.
Presently, the predominant focus in conventional educational environments is on preparing for
assessments, engaging passively in lectures instruction, and attempting to mentally grasp historical
content sourced from textbooks. According to [2], the emphasis on formality, theory, and reliance on
books in these learning approaches may deplete students' ability to maintain attention and concentration.
An additional factor contributing to the challenges encountered in the process of learning is to the
implementation of theoretical concepts in practical settings, as observed in both classroom and laboratory
sessions [3]. Virtual reality has emerged as a potentially beneficial tool in education, augmenting the
interest and involvement of students across a range of academic disciplines [4]. Virtual reality is a
technological innovation that enables the digital representation of tangible items found in the physical
world [5]. The process entails the use of computer modelling and immersive three-dimensional
technology to generate a visual and sensory environment in three dimensions, facilitating user interaction
[6], [7], [8] Virtual reality applications utilise interactive devices to facilitate the transmission and
reception of data, thereby immersing users in computer-generated environments that closely resemble
reality [9], [10].
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1) Virtual Reality in Education

As indicated in [11], virtual reality education is perceived as a safer, more economical, and efficient
alternative to traditional education, mainly due to its ability to significantly shorten training times [12].
Incorporating virtual reality can enrich classroom experiences and extend learning opportunities at all
educational levels. According to [13], the use of virtual reality in educational settings has the potential to
greatly enhance student motivation and active participation in the learning process. Moreover,
government backing, including funding for research, talent development, content creation, and the
promotion of responsible use, could further unlock the full potential of immersive technology [14], [15].
The field of educational and training activities acknowledges virtual reality as a technology with
significant potential and quick progress [16]. The implementation of this technology has resulted in
favourable outcomes, such as heightened levels of participation, enhanced motivation, and improved
learning efficiency. According to [17] touch screens and laptops are frequently used media platforms by
students, while the accessibility of virtual reality devices is on the rise.

Virtual reality environments offer the potential for students to explore fictional scenarios, thereby
stimulating their imagination and promoting the development of creative thinking skills. A significant
advantage of incorporating virtual reality technology in education is its ability to enhance the learning
process, resulting in increased student engagement and interest [18]. In the field of computer science,
virtual reality is employed to improve the educational experience of undergraduate students, particularly
in enhancing their proficiency in Python programming. The main goal of this initiative is to complement
and enrich traditional teaching methods, such as in-person lectures and hands-on lab activities.By
employing a dynamic and participatory game-based methodology, students have the opportunity to
acquire proficiency in Python programming, while potentially augmenting the entire educational milieu.
The ongoing advancement of the project will generate significant interest in its efficacy [1].

2) Previous Research

In contemporary times, there has been an increasing inclination towards investigating benefit of using
three-dimensional technology for delivering beneficial educational interventions in the realm of
computer sciences [19]. The integration of virtual reality technology in educational environments
presents educators with the potential to include game-based instructional approaches, such as engaging
design, which is gamification, and serious games, resulting in an enriched experience for students [20].
Furthermore, scholarly investigations have demonstrated that pupils using a virtual reality game-based
programme exhibited enhanced cognitive benefits and had more positive dispositions toward the
acquisition of knowledge [21].

The current research explores the potential use of Virtual Reality Escape Rooms as a teaching tool in
biology education. It specifically examines how these VR-based Escape Rooms compare to instructional
films with narrative components in terms of their effectiveness. The research comprised a sample of 50
students enrolled in upper-secondary education, namely from the applied science track. According to a
study conducted by [20], the utilisation of virtual reality Escape Rooms as a form of active learning
resulted in superior short-term information acquisition when compared to the passive learning approach
of utilising movies.

This brief analysis investigates virtual reality technology on its utilisation in surgical education. The
utilisation of virtual reality technology presents an advantageous and economically viable approach to
imparting surgical expertise and investigating surgical methodologies. The present study centres on the
development of three-dimensional simulations of organs within the body and surgical paths through the
utilisation of virtual reality technology. The text finishes by suggesting the creation of a full ecosystem
to facilitate the implementation of surgical training using virtual reality technology [22].

A study was conducted to evaluate how three-dimensional learning affects academic performance in
mathematics. The study employed a quasi-experimental methodology, wherein a treatment group
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consisting of 32 students utilised a virtual reality game, while a comparison group of 32 students
employed conventional techniques, including the usage of mobile apps for fractions. According to the
findings of [23]. The utilisation of virtual reality gaming has been linked to improved academic
performance and sustained student engagement in the realm of mathematics.

A formative assessment was conducted to explore the impact of a virtual reality expedition application
on the computational thinking skills of higher education students. Six participants were randomly
selected, and a mixed research methodology was employed. The qualitative analysis revealed that the
participants found the virtual reality mini-games to be very interactive and engaging, leading to a
significant enhancement in their computational thinking abilities. Research has indicated that the
incorporation of a cohesive gameplay experience within educational environments has been shown to
augment students' aptitude for computational thinking. Furthermore, the integration of virtual reality
explorations has been observed to cultivate curiosity and facilitate long-term knowledge retention among
students. In a study conducted by [19], [24]. was observed that users had a significant increase in
information acquisition and perceived the mini-games as being conducive to educational purposes.

3) Scaffolding Technique in Learning

Scaffolding has a key function in aiding the educational process of students. From opinion of [25], as
learners gain greater independence, the level of help offered through scaffolding is steadily diminished.
Scaffolding is an instructional method that has significant value and may be effectively implemented in
diverse educational environments, including those that incorporate game-based learning. According to
[26], the provision of assistance aids learners in achieving enhanced learning outcomes and fostering a
happy learning experience.

Integrating teacher scaffolding into game-based learning is an essential interactive approach designed to
improve student learning outcomes. The utilisation of adaptive assistance within educational settings has
been shown to have several positive effects. Firstly, it enhances students' enthusiasm and engagement,
leading to increased levels of active participation. Moreover, it serves to enhance the comprehension of
intricate subjects and promotes a more profound grasp of the educational goals. Visual aids are commonly
used as scaffolding techniques in game. According to [27], active engagement is fostered and students
are able to establish connections between the game and real-life applications.

In the context of education, scaffolding is defined by three key characteristics which are contingency,
fading, and a transfer of responsibility. Contingency is engagement provided to learners dependent on
their level of competence. This adjustment is commonly implemented in educational games through the
incorporation of adaptivity. The process of fading entails a progressive reduction of help provided to
learners as they demonstrate increased competence. Ultimately, there is a transition in which learners
progress from relying on external assistance to engaging in self-directed learning. These attributes play
a crucial role in promoting effective learning, particularly in game-based educational settings [28].

4) Designing Scaffolding Education Game

5)

The development of an educational virtual reality game encompasses three fundamental elements: a
conceptual framework, a storyboard, and a flowchart.

(a) Conceptual framework

(b) Storyboard

(c) Flowchart
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(a) Conceptual Framework

The research's conceptual framework encompasses various essential elements, such as the educational
prerequisites of higher education, the elements of gaming, components of virtual reality, pedagogical principles
in education, and the selected learning model [29]. The framework presented in this study has been constructed
by integrating existing literature and incorporating insights obtained from the current research.

Virtual reality
Education Game
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. otivation i
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»
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understand

Figure 1(a) Conceptual Framework

(b) Flowchart

The flowchart starts with an explanation to the participants regarding the purpose, design, and methodology
employed in the study. Participants are required to respond to a set of questions or complete an exercise
both prior to and after engaging with virtual reality technology, in order to facilitate a comparison of the
scores obtained. The participants will acquire knowledge in the subject matter while utilising the Oculus
virtual reality technology. Upon the conclusion of the virtual reality game experiment, participants are
required to respond to the post-exposure questionnaire pertaining to the virtual reality game, as well as the
usability test questionnaire.
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Figure 1(b) Flowchart

6) Significant

Virtual reality games represent a new technological advancement in education. The game’s elements,
genre, and type are crucial for engaging players, capturing their interest, and enhancing their enjoyment of
the game. Game level, which is the challenge between level, is important in the development of the game
to measure that it is not too easy to make it boring and not too difficult to frustrate. Designing a 3-
dimensional environment in the virtual reality game helps players get involved in the game. Virtual reality
game in education is helpful in motivating students due to having an interactive, interesting, fantasy-
occupied and challenging game. Besides, the students could improve their learning as they are well
immersed in the game. Using 3-dimensional virtual reality game acts as a new way to improve a student's
skill in learning. The virtual reality environment will give the students a new environment that they can
feel real while wearing the Oculus and doing exercises. In addition, the virtual reality game design will be
used at home.

7) Conclusion
The research contribution is to use the scaffolding learning style model by integrating virtual reality
technology. By utilizing an interactive virtual reality environment, this strategy is feasible and can be
implemented not only in higher education institutions but also at all educational levels.
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