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Teaching styles and techniques are constantly evolving, particularly in recent years. Virtual reality has become an important tool used in the educational field because of its potential to improve students' performance, and to help them in their learning experiences by allowing them to be more engaging, active, and interested. This paper aims to discuss virtual reality technology, its applications, and its benefits while showcasing some of the challenges that arise when creating a virtual learning environment.

I. INTRODUCTION

Since the Covid-19 pandemic, the education process shifted from traditional learning (face-to-face in classes) to online methods where the student can learn anytime and everywhere. However, keeping students motivated and more engaged during the learning process remains among the challenges to overcome.

Teaching technologies are constantly developing using connected objects. Several types of research have been carried out to create learning environments based on Virtual Reality (VR) to adopt Education 5.0.

VR technology is applied in various ways to enhance the learning process by connecting students to content, it also promotes collaboration between them through collective learning and allows the dissemination of knowledge.

This paper highlights the application of virtual reality technology in the educational field, investigates its feasibility, and provides some challenges when creating a virtual learning environment.

This article is structured as follows: in the second section, we present the basic concepts of virtual reality. In section III, we give some educational applications using virtual reality. Then, we present different development tools in section IV, followed by the benefits and challenges of virtual reality that are discussed in section V. Finally, we end with a conclusion and some perspectives for our future work.

II. VR TECHNOLOGY

Virtual reality was first created by Lanier in the 80s [START_REF] Chavez | Virtual Reality in the Learning Process[END_REF], is a three-dimensional image representation of an environment generated by a computer to simulate the real world with providing an immersive and interactive experience [START_REF] Abdelaziz | Challenges and Issues in Building Virtual Reality-Based e-Learning System[END_REF].

In VR, there are three basic concepts or 3I [START_REF] Li | A New Virtual Reality Environment Used for e-Learning[END_REF]: Immersion is the physical sensation of being in the virtual world [START_REF] Piovesan | VIRTUAL REALITY AS A TOOL IN THE EDUCATION[END_REF]. Interaction is the ability of the users to manipulate objects in a virtual environment and Imagination [START_REF] Piovesan | VIRTUAL REALITY AS A TOOL IN THE EDUCATION[END_REF].

In addition, VR can be classified into two different categories: immersive and non-immersive [START_REF] Abdelaziz | Challenges and Issues in Building Virtual Reality-Based e-Learning System[END_REF]. [START_REF] Wang | A Critical Review of the Use of Virtual Reality in Construction Engineering Education and Training[END_REF]The first use special devices to realize the feeling of the present in a nonphysical world, [START_REF] Abdelaziz | Challenges and Issues in Building Virtual Reality-Based e-Learning System[END_REF] and the second presents the simulation on a standard computer and uses a keyboard, a mouse, or a touch screen to interact with the virtual environment.

In this paper, we focus on immersive VR and its implementation through different hardware: Head-mounted displays (HMD) or VR glasses are headsets that offer visual effects [START_REF] Gindy | Virtual Reality: Development of an Integrated Learning Environment for Education[END_REF]. One of the most common virtual reality devices is Oculus Rift due to its affordable price [START_REF] Wang | A Critical Review of the Use of Virtual Reality in Construction Engineering Education and Training[END_REF].

Input devices such as controllers, mouse, and keyboards [START_REF] Wang | A Critical Review of the Use of Virtual Reality in Construction Engineering Education and Training[END_REF]. The tracking system is used in the virtual environment for tracking the position of a user, it's divided into categories: mechanical, electromagnetic, ultrasonic, and infrared trackers [START_REF] Okechukwu | Understanding Virtual Reality Technology: Advances and Applications[END_REF]. Besides, there is the Cave Automatic Virtual Environments (CAVE), where screens are projected on the walls, floor, and ceiling of a room wearing glasses to immerse in the virtual world [START_REF] Keenaghan | STATE OF THE ART OF USING VIRTUAL REALITY TECHNOLOGIES IN BUILT ENVIRONMENT EDUCATION[END_REF].
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To conclude, virtual reality has been used successfully in multiple fields including video games, advertisement, military, medicine, etc. In the following paper, we focus on the use of this technology in the educational area.

III.VR IN EDUCATION

Nowadays, several e-learning systems provide theoretical content. VR has been identified to take the experimental side also into consideration by making learning more interactive, to enhance technical skills with practice.

During the last few years, schools and universities have integrated virtual reality technology as an educational tool to create learning environments.

This section presents a selection of virtual reality advancements in medical, architectural education, and others.

A. In Medical Education

The proposed application [START_REF] Dimitropoulos | Building Virtual Reality Environments for Distance Education on the Web: A Case Study in Medical Education[END_REF] is a virtual reality environment developed for distance education of medical students through a collection of Hyper Text Markup Language (HTML) pages with Virtual Reality Modeling Language (VRML) worlds used at the center of pages which aims to provide learning content like medical images with high resolution, attend to virtual lecture, enhance the communication between the members of the application, support the simulation of Hepatic Cells and connect students to external e-libraries.

Moreover, the structure of the proposed virtual environment is divided into two parts: the physical learning environment and the application simulation. The physical learning environment consists of the following virtual worlds: entrance, classroom, laboratory, and library, and their design focused on three features: navigation, interaction, presence, and support of multiple functionalities such as interactive boards.

In this context, another application was developed to visualize and inspect the human skeleton using interactive High Technology Computer (HTC)Vive controllers to get information about individual bones [START_REF] Nemec | Using virtual reality in education[END_REF].

B. In Architectural Education

The architecture sector has used virtual reality for realistic visualization of projects, we cite the example of an experimental application [START_REF] Nemec | Using virtual reality in education[END_REF] of a family house in an unreal engine which gives the user the possibility to move inside the house and discover the size of rooms, furniture, and outside. Furthermore, it can be used for house buildings to have a picture of the final one before construction.

In addition to that, the College of Architecture and Planning at King Saud University implement virtual reality into architecture history course including prehistory, ancient times (Paranoiac -Rafidah -Persia -Roman), the ages of Europe (Byzantium -Romanesque -Gothic -Renaissance) in the nineteenth century and the first half of the twentieth century. This proposed course allows the students to travel in time, experiment the historic places, and feel their components [START_REF]Exploring the Potential Role of Virtual Reality in Architectural Education: College of Architecture and Planning, KSU-Case Study[END_REF].

C. Other Applications

Another application uses virtual reality to inspect the individual planets of our solar systems and reads information about each of them so the user can compare their relative sizes [START_REF] Nemec | Using virtual reality in education[END_REF].

On the other hand, a virtual lab was named Virtual Electric Manual (VEMA) for electrical engineering students to support classroom teaching, enhance practical learning by implementing experiments safely including Electrical Circuit Theory and interact with the lab's equipment. This lab was designed using passive and active, synchronous and asynchronous, and blended approach learning [START_REF] Valdez | Virtual labs in electrical engineering education -The VEMA environment[END_REF].

VR has also demonstrated a lot of interest in educational games. VR-OCKS is a virtual reality game for teaching basic programming concepts including control structures, such as iteration and conditional selection by solving simple puzzles in a 3D environment. This game aims to help students to learn programming as one of the most important skills in the 21st century and improves other ones such as creative thinking, systematic reasoning, and solving problems [START_REF] Segura | VR-OCKS: A virtual reality game for learning the basic concepts of programming[END_REF].

One more mobile application in the same field, it's based on a VR game to learn English and is examined from the following perspectives: cognitive and psychological. The application keeps the students motivated during the learning process [START_REF] Rojas-Sánchez | Systematic literature review and bibliometric analysis on virtual reality and education[END_REF].

Last but important, due to safety and health reasons certain nuclear power plant parts especially nuclear reactors are limited just for trained employees and cannot be investigated, fortunately, the VR technology was used to visualize the Dukovany Nuclear Power Plant and get insights about buildings and interiors [START_REF] Nemec | Using virtual reality in education[END_REF].

Virtual learning environments are created using various tools to achieve a realistic look. Nowadays, one of the tools used is game engines for developing modern 3D and 2D game applications [START_REF] Nemec | Using virtual reality in education[END_REF].

IV. VR DEVELOPMENT TOOLS

There are several tools available for developing virtual reality applications, some of these are open source such as Blender, unreal Engine while others are paying. Detailed tools description is given below.

 Blender

Blender 1 is a cross-platform application, for creating 3D content, providing essential tools such as modeling, rendering, animation, rigging, video editing, compositing, and game creation. It uses OpenGL as an interface to give a consistent experience across all supported hardware and platforms.

 Unreal Engine

Also known as UE 2 . It's a game development engine that used C++ language coding to create 3D games and high-end XR applications. Users can use it across different platforms, including iOS, Android, Windows, PlayStation, and Xbox.

 Unity 3D

A game engine to develop VR and Augmented reality applications. It supports the popular programming languages JavaScript (JS) and C# and is used on different platforms [START_REF] Nguyen | Setting up Virtual Reality and Augmented Reality Learning Environment in Unity[END_REF].

 Autodesk 3ds Max

Also known as 3D Studio MAX, Developed by Autodesk Media and Entertainment, it's used for creating video games and professional 3D animation content, unfortunately, it works only on Microsoft Windows platform. [START_REF] Okechukwu | Understanding Virtual Reality Technology: Advances and Applications[END_REF]  Autodesk Maya

Commonly shortened to Maya 3 , developed by Alias Systems Corporation and is currently owned and developed by Autodesk. It's professional 3D software for developing video games, 3D applications, animated films, and TV series, creating realistic characters and blockbuster-worthy effects. It runs on Windows, MAC OS, and Linux as well.

Table I. presents a comparison between the abovementioned tools. 

V. VR BENEFITS AND CHALLENGES

A. Advantages

In the past years, various studies have agreed, that virtual reality technology can show great potential as a teaching tool. Its uses manipulation, interaction, and visualization of information which helps to understand complex subjects, theories, and concepts. It also gives the possibility for students to explore situations that cannot be done in the real world such as traveling inside the human body, exploring planets, and discovering places that cannot be visited because are dangerous, for instance: the visualization of the Dukovany nuclear power plant [START_REF] Piovesan | VIRTUAL REALITY AS A TOOL IN THE EDUCATION[END_REF].

Additionally, VR improves the quality of learning by practicing and creating new experiences which make the students engaged and teaching more interesting [START_REF] Piovesan | VIRTUAL REALITY AS A TOOL IN THE EDUCATION[END_REF].

B. Issues

The use of virtual reality in the educational field brings some limitations. Immersive VR requires expensive, high-level hardware and programming skills to develop, and building a realistic environment takes a huge amount of time. Furthermore, the use of VR equipment such as HMD systems has physical effects including headaches, nausea, and balance upsets. Fortunately, these problems are solved in the current systems due to the improvement of these later [START_REF] Okechukwu | Understanding Virtual Reality Technology: Advances and Applications[END_REF].

Another challenge for VR system tutors is identifying a range of possible learning activities in the virtual world including presentations, tutorials, and discussions. Whether it be textual, audio, or video material. It is worth mentioning that the last one is the most engaging and valuable [START_REF] Abdelaziz | Challenges and Issues in Building Virtual Reality-Based e-Learning System[END_REF].

Finally, students need orientation in a virtual world like giving suggestions and guidance to help them navigate this experience. Unfortunately, these arrangements are not sufficient for users with disabilities (deaf people, blind people, and people with low computer capabilities) [START_REF] Abdelaziz | Challenges and Issues in Building Virtual Reality-Based e-Learning System[END_REF].

VI. CONCLUSION

In conclusion, education is one of the most crucial fields that needs constant development. This later can be realized with the integration of modern technologies, and virtual reality is one of them due to its advancements in recent years. VR is a tool for creating an immersive learning environment to improve the quality of traditional and distance learning. The present review discusses the applications of VR technologies in education including medicine, architecture, programming, and languages, and their benefits to enhance learning experiences by keeping the student engaged and interested during their learning, visualizing abstract concepts, and developing practical skills. Finally, it has some limitations that still need improvements by the new systems.
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