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Abstract: The current paper proposes a new way of experiencing learning, based on the concept of 

immersive education with the help of an emergent technology: virtual reality. Traditional education is 

extremely limited in terms of experimentation, and nowadays the evolving technologies aim to solve this 

shortcoming in order to give students the chance to experience studying in a different manner. At 

present, the emphasis is usually on teaching the theory basics, while the practical aspects are often 

ignored and treated superficially, especially in the engineering domain. Implementing immersive 

education enables both students and teachers to understand any school subject, but also to experience it 

in real time, thus getting in touch with the most important aspects of that domain. The approach 

presented in our paper is accomplished through a mobile application called ARVEE, which proposes an 

interactive, fun and yet educational way of learning astronomy and making students pursue a career in 

astronomical engineering or in fields related to manufacturing of accessories for astronomical 

telescopes and instruments. Using virtual reality, students can experience and learn easier the broad 

concepts of a school subject. The application proposes to combine both traditional and immersive 

education, the result being the use of virtual reality not only for recreational but also for educational 

purposes. The application was tested on a group of primary school pupils enrolled in an extracurricular 

programming club, and the results were extremely satisfying. Besides presenting our app and the way it 

can support the current educational challenges (e.g. lack of practical exercises), we also analyzed some 

other existing virtual reality applications that offer similar experiences to the one implemented by 

ARVEE. 
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I. INTRODUCTION 

In the current society, the use of technology has become mandatory in the teaching and 

learning processes. From school age, children discover new means of experiencing learning, as 

gadgets are more and more used in their education. A great variety of subjects, such as chemistry, 

physics, history, astronomy or anatomy can be taught in an interactive and more pleasant way with the 

help of videos, multimedia add-ons in presentations, online platforms or virtual and augmented reality. 

Furthermore, gamification, a concept which defines the introduction of ludic elements in a serious 

context [1], is gaining ground in the education process and can be used for improving teaching 

performance.  

Today, traditional education should evolve continuously and gain from the advantages of 

modern education. The main reason is that children represent the future and they should not be simple 

receptors of the information taught to them - we should encourage their creativity, their ambition, their 

need to explore and discover on their own. Traditional education focuses on the transmission of 

knowledge, but sometimes it is concentrated too much on past knowledge rather than focusing also on 
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the present and the future [2]. In Romania, traditional education plays a significant role, especially in 

primary school and high school. Statistics however are not always encouraging and some changes 

should be done in the educational system. Over the past 25 years, the percentage of school population 

has decreased with 30% (1.4 million students), while in 2014 approximately 8% of children aged 7-14 

were not following any form of education [3]. The Ministry of Education announced that Romania is 

involved in the TALIS 2018 study (Teaching and Learning International Survey) – an international 

study regarding the teaching and learning process, which takes place between 2016 and 2019. The 

previous results of the study (TALIS 2013) show some encouraging statistics for our country in some 

specific areas, such as school attendance, unmotivated absences, vandalism and theft or intimidation 

and verbal aggression on students or teachers - all of them showing better percentages than the 

European average [4]. However, the study also shows that teachers should benefit from lifelong 

learning and training, teaching methods should be modernized and improved and the relations between 

teachers and students should be adapted to each classroom, based on the students’ needs [5].  

These days, children have become more and more experts in technology and this fact pushes 

the boundaries of education to a new level. Education should trail the development of technology so 

that the very purpose of technology should become education and betterment of people. Interactivity is 

one of the first principles which can be implemented efficiently nowadays since it represents a type of 

activity which was difficult to achieve until the emerging of new technologies. In order to assure the 

maximum potential of interactivity, everything has to be done face to face, which can be impossible in 

several subjects or contexts. Such examples include history teaching, where students can find 

themselves in front of the Pyramids thanks to the advantages of technology and especially virtual 

reality (VR). With the help of a smartphone and a special VR headset, teachers can also help children 

gain knowledge related to the universe while being “present” in space. By using the visual education, 

students can immerse themselves in the contexts of the subjects they are studying, thus making the 

learning experience much more enjoyable and easier to understand. With this potential results in mind, 

the education process will become more satisfying for the teacher as well, therefore implementing 

technology in education can be a great time saver, energy saver and a quality enhancer for education in 

any field. 

Our current paper presents an innovative application for immersive education, which uses the 

advantages of virtual reality in order to teach astronomy. Our application has the goal of solving some 

of the issues faced by traditional education by introducing virtual reality and gamification elements in 

the learning process. In the following chapters, we are going to study some virtual reality technologies 

and applications applied in the education process, then we will describe our proposed solution, the 

mobile application called Arvee, including the testing and validation processes and, finally, we are 

going to analyze some possible future improvements and extensions of the application and draw the 

conclusions. 

II. VIRTUAL REALITY TECHNOLOGIES APPLIED IN EDUCATION 

In recent years, virtual reality has become one of the main competitors in a market where 

consumer satisfaction is the key to success. This technology allows maximum use of the performance 

of existing devices on the market and attracts the attention of many users eager to experience it with 

their own eyes. Also, future technologies will have an edge over existing ones, as they will be the 

main platforms to be used to offer the most immersive experience possible. Virtual and augmented 

reality play an important role in many activity domains, especially in education [6] [7]. By applying 

this technology in various education fields, we may improve the learning experience and change it into 

something that is not only used by today’s students, but could also be used by future ones [8]. In order 

to be able to introduce this technology into school subjects, a variety of applications have been 

developed, each of them being capable of focusing the user’s attention on the most important aspects 

of education, through an immersive experience. We will present some relevant applications in the 

following sections. 

Anatomyou is an application released in 2015 by StereoInMotion [9] which has an original 

approach over the study of the human body. Developed primarily for students from the faculty of 
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medicine, this application offers the opportunity of exploring the human body, discovering how the 

organs work, as well as the role of each muscle, tissue or cell from the human anatomy. The 

application uses virtual reality and a smartphone to allow the visualization of the inside of the human 

body, similar to the use of an endoscope. The user can also analyze the explored area they are situated 

in, by using relevant hotspots. Anatomyou is available on both Android and iOS operating systems 

and works with any VR headset available on the market. 

KingTut VR is an application that focuses on the study of history, having as a starting point the 

tomb of the famous pharaoh Tutankhamun [10]. Designed as a museum exhibition, KingTut allows the 

users to discover the secrets of the ancient Egypt in the pharaoh's tomb, giving a 360-degree view of 

the mask worn by Tutankhamun and of the hieroglyphs drawn on the tomb’s walls. The main 

advantage of this application is that students can be taught about the history of Ancient Egypt without 

being actually present on the archaeological site, just with the use of a smartphone and a VR headset. 

Virtual reality can thus represent a significant improvement in the cost and productivity of traditional 

education and culture [11]. We can observe that nowadays, application development has reached a 

totally different level that allows people to travel back in time and get in touch with historical events 

which are essential to humanity. This progress is an ideal opportunity for people who are passionate 

about history but also for those of them who want to visit places beyond their reach. There is a suite of 

applications which allows people to explore various places, the most accessible one being Google Arts 

& Culture VR, available on both Android and iOS. With the help of mobile headsets, people can move 

around while watching a clip or interacting with objects in a scene. Google Arts & Culture VR 

accompanies the user on an unprecedented journey that can open their horizons to a new world where 

they can visit ancient places and interact with artworks specific to the period [12]. 

CoSpaces Edu is an intuitive educational technology allowing students and teachers to easily 

build their own 3D applications, animate them by writing their own code and experience them in 

virtual or augmented reality [13]. It is designed for schools which want to empower their students to 

become application developers in the future. CoSpaces Edu improves digital literacy skills, enhances 

creativity and fosters collaboration in the classroom. It offers the possibility to experience a 3D world 

by using virtual reality and projecting the applications development on any surface by using 

augmented reality.  

Star Walk 2 is an astronomical guide launched in 2014 by Vito Technology and which has 

been downloaded over 1 million times so far [14]. It promises a totally different experience from the 

competition, proposing the exploration and observation of planets, comets and constellations, 

everything being done by pointing the phone to the sky. Based on augmented reality, the application 

manages to capture the sky at night, the planets of the solar system, satellites, meteor shower, and a 

clock that allows you to return to the past of each planet. The application is available in both free 

version and paid version, on Android and iOS. 

III. ARVEE APPLICATION FOR IMMERSIVE EDUCATION 

ARVEE is an educational application that is using virtual reality with the purpose of 

introducing the concept of immersive education and improving the learning process by using 

gamification principles. The application manages to combine both theoretical and practical aspects by 

presenting astronomy information in the form of a virtual museum, having as its main exhibition the 

solar system. The main target of this application is represented by students of ages between 7 and 14, 

given the fact that people of young ages have become more and more interested by the newest trends 

in technology.  

3.1 Architecture 

In the development process of an application, the balance between graphic design and 

programming is the cornerstone of a successful project. Functions are components that manage to 

convey to the user the fact that the application is more than just a graphical model. As part of 

ARVEE's architecture, we decided to focus on the native model implemented by Unity: The Entity-

Component architecture. The design pattern underlying this architecture is commonly found in the 
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video game industry. The basic idea behind this principle is that the entity is made up of several 

components, which form a whole unit and conduct the algorithms that manage to move the entire 

system.  

3.2 Technologies 

In order to develop the application, we have used a series of software and APIs specific to 

game development and virtual reality, which can be easily adapted to creating an immersive, educative 

application. 

Unity is one of the most popular game engines currently in use, since its development in 2005. 

It is mainly used for the development of 2D and 3D games, targeting PC simulations, consoles and 

mobile devices. Unity is at the heart of many of VR and AR applications that have so far enjoyed the 

highest quality experience ever seen. Used by veterans like Ubisoft, Nasa or Google, Unity is the most 

adequate and affordable solution when it comes to leaping towards a revolution in immersive 

progressive technologies. Unity is a highly popular game engine among developers and has built a 

community full of professionals who have been able to attract as many young people as possible to 

this industry and have led them to achieve the new ideal in life. Documentation, tutorials, and videos 

are extremely diverse, so the learning curve is accessible to any type of developers [15]. 

In order to accentuate the immersive capabilities of ARVEE, additional virtual reality devices 

have been configured in the development process. In order to assure the accessibility of the application 

to a larger number of people, we decided to use one of the less expensive virtual reality head mounted 

devices: Google Cardboard. It assures a basic VR experience focused on portability and accessibility, 

with its major target being most mobile devices on the market. Cardboard is currently used by millions 

of users worldwide and will probably still be used intensely in the following years, giving the fact that 

most studios or independent developers who want to build a VR application are moving toward mobile 

platforms [16]. In this way, the distribution VR applications, ARVEE included, can be higher, and the 

number of supported devices can be increased. 

 For the creation of the museum scene and planets, a modelling software was needed and we 

decided to use Blender 3D. It is one of the veterans of the 3D modeling industry, and has managed to 

make its presence felt in successful video games, with a great variety of features: from realistic 

animations to building sketches. In terms of programming languages, Blender includes support for C, 

C ++ and Python, and assures compatibility with all current operating systems [17].  

3.3 Functionalities 

 The functionalities of the application have been designed in order to assure the requirements 

of an educational application. Following the structure of a game, the user will learn how to use the 

application by completing a tutorial, they will acquire knowledge by navigating through various 

scenes, playing mini-games and testing their knowledge by answering final questions. In the following 

sections, we will describe the various scenes of the application with their corresponding 

functionalities.  

The Hall. This is the room where the user begins their tour in the Solar System (figure 1). 

They are welcomed with the first part of the tutorial, which explains step by step the principles of 

navigating through the exhibition. After following the tutorial, the user must go ahead and pass the 

door in front of him, which leads to the next room, suggestively called "The Exhibition". 

 

 
Figure 1. The Hall 

 

The Exhibition. The user is welcomed with the second step of the tutorial that explains how 

different objects in the scene (in our case, the planets) can be accessed in order to display hidden 

22 



 

 

information (figure 2a). Basically, the user must navigate the room and according to the tutorial, 

access any planet in order to find out more details about it (figure 2b). By choosing any planet, the 

user will be led to the next scene, "The Planet Chamber". 

 

   
Figure 2. The Exhibition a. Planets b. Planet selection 

 

 The Planet Chamber. After accessing a planet from the previous scene, the user is teleported 

to the planet chamber, which simulates the specific planet in space, scaled and waiting for the user to 

discover scientific information about it (figure 3). Getting closer to the planet, the user is welcomed 

with the third step of the tutorial that explains the use of the graphical user interface elements (buttons, 

panels) in order to activate additional functionalities. Pressing a certain button generates information 

panels describing unique facts about the planet, while other buttons can activate the text-to-speech 

functionality, capable of allowing the user to listen the information without reading it. 

 

 
Figure 3. The Planet Chamber 

 

The ARVEE Arena. This is the last scene of the application, where the user has the chance to 

test their knowledge regarding the information presented in the application, involving also ecological 

aspects. Firstly, the user can choose the option to save the Earth from the falling waste from outer 

space, its mission being to destroy the Earth's main enemies: plastic, glass, paper and aluminum. This 

can be done in a mini-game called "The Space Squad" (figure 4). Secondly, to test their knowledge 

based on the information provided by the application, the user must access a form named "ARVEE & 

I", which contains multiple choice questions with extracted information concerning each planet. 

 

 
Figure 4. The Space Squad mini-game 
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IV. TESTING AND VALIDATION 

The validation was followed by approximatively 50 people, all part of the three educational 

environments: primary school children and school members in Brasov, high school students who were 

PoliFEST participants and students or teachers from the Polytechnic University of Bucharest. Each of 

them answered a few questions after testing all the functionalities the project Arvee could offer at the 

time. The answers will be discussed in the further sections of our paper.   

4.1 PoliFEST event 

The project was presented at a local technology conference organized by the Polytechnic 

University of Bucharest named PoliFest. The presentation helped us start the analysis process in terms 

of usefulness and public opinion. With the first step of the validation being held at the event itself, the 

response rate was practically balanced in terms of gender, with men showing interest slightly higher 

than women. We also noticed that students accounted for the majority of testers with a percentage of 

71.4%, which varied between the first and the third year of study, as age was an important factor, 

regarding the fact that the target audience of Arvee is represented by young people (90.5% of people 

were under 30 years old).  

During the analysis, the focus was also on Arvee user's experience, and if it had a major 

impact on people or not. They were also asked if they had already had the experience of a virtual 

museum, most of their responses being negative (figure 5), fact that proves the need of introducing 

virtual reality in a greater variety of domains. Furthermore, the application was voted as useful (figure 

6) because people understand better by practicing then just learning things theoretically.   

 

 
Figure 5. Users’ virtual museum experience 

 

 
Figure 6. Users’ opinion about Arvee’s usefulness 

 

4.2 Kids programming club 

The project was also tested by young students of ages between 7 and 14. We wanted to know 

how all concepts that we developed were accepted by the sincerest critics and enthusiastic learners: 

young people. In order to achieve this, we organized a feedback meeting with a programming club for 

children in Brasov, specialized on the newest educational technologies (figure 6). We asked the 
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children’s opinions after presenting the Arvee application. After testing it, all children considered that 

the application deserves a “good” or “very good” appreciation mark. Furthermore, 90.9% of them 

consider that virtual reality can be of great help in the learning process and that it can make some 

school subjects more interactive and easier to understand.  

 

 
Figure 6. Arvee presentation at the Kids programming club 

 

In conclusion, after the validation process performed in these two steps, the application 

received almost maximal ratings, the opinion of the testers was considered constructive feedback and 

the results of this study are a well-established step for future implementations. 

V. CONCLUSIONS 

In the next period, we will focus on improving the quality of the application, generally 

focusing on graphics and creation of new features. This project will contain a variety of new 

exhibitions, each of them focusing on a specific field, including its defining elements. Besides these 

new exhibitions, we will add a different way of moving, button-free, foreign language switch, and new 

stage elements that will capture the user’s attention immediately. We will also focus on a different 

approach which includes the same educational ideas but with the help of a different technology, by 

developing a new application, capable of using the advantages of augmented reality. We will explore 

the other face of immersive education and we will try to enhance the traditional school subjects with 

augmented elements. This process will take place on the next couple of years, as it is currently in its 

incipient phase and hopes to find a better educational solution than the existing ones. 

We are hoping that soon more emphasis will be placed on the practical side of education than 

the theoretical one, and the world will adopt the concept of immersive education to improve the 

quality of the learning process [18, 19, 20, 21]. Also, by integrating virtual reality into this process, 

students will be able to deepen the information more rapidly and devote their time to other recreational 

activities, hypothesis which is sustained by other researches, too [22, 23, 24]. 
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