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Introduction 

Nowadays, a system of higher education is one of the most important systems of 

a modern developing or developed state. A significant role in higher education is 

played by the methods and technologies that are used in the process of teaching 

students. Currently, along with traditional methods of teaching, many universities use 

innovative methods in education – methods of actively acquiring knowledge that 

allow students to gain knowledge faster and more efficiently, with greater 

involvement in the educational process and more motivation. Among such methods 

are immersive technologies. 

The use of immersive technologies in training is very promising since nowadays 

students are operating with a huge amount of information, the assimilation of which 

directly depends on the effectiveness of its presentation. And it is obvious that 

recently there is no technology equal to immersive technologies, which greatly 

improve and simplify the education process. 

With the help of training programs based on immersive technologies, it is 

possible to interact with objects and develop skills in managing complex equipment, 

find yourself inside a human body and study its structure, conduct laboratory classes 

and practical lessons in the virtual world – all this and much more is already 

available. Due to the maximum degree of detail in virtual reality (VR), it is possible 

to reliably show what is impossible to see under ordinary conditions, for example, 

nuclear fission before a nuclear explosion or the process of awakening a volcano. 

The further immersive technologies develop, the more amazing learning 

opportunities become. Private training programs, colleges and universities are 

actively exploring teaching methods using immersive technologies like virtual and 

augmented reality. Training before a heart operation without a physical heart and risk 



to the patient’s life, practising hundreds of flights without operating an airplane, 

conducting distance seminars with participants connected to the subject of discussion 

anywhere in the world – all this is possible thanks to immersive technologies. 

1. What are the immersive technologies? 

Immersive technologies is the collective name of all technologies that include 

human interaction with space, information, content. They blur the line between the 

real and the fictional worlds and allow people to interact and immerse themselves in 

information and product. Immersive technologies usually include: 

• Virtual reality (VR) that requires a mask with or without sensors. Putting on a 

mask, a person is immersed in a fictional or recreated 360 degrees 

environment. 

• Augmented reality (AR) that most people met while playing Pokémon Go. 

After downloading the AR-application on a smartphone, a person can see 

additional digital objects in space – from the human heart (Google 

Expeditions) to living pictures (ZIR). 

• Mixed reality (MR) that typically combines both technologies. 

One of the most popular directions in the development of immersive 

technologies is education. There are many different options for applying modern 

technology in this area – from simple tours into some historical event to training 

surgeons or pilots. 

In the era of the Fourth Industrial Revolution, there is a sharp change in the 

qualifications of the future workforce. According to a study by the World Economic 

Forum, by 2020, nearly 35% of the skills needed to work will change; companies feel 

a growing need to focus on advanced corporate training. According to Statista, in 

2017, corporations spent $ 362.2 billion on corporate training initiatives around the 

world. However, these sessions are mainly held in traditional formats, such as offline 

seminars or classic linear online training. Meanwhile, passive learning and 

memorization is a rapidly ageing model. The modern education and labor market 

requires a more active and continuous approach to training, in which employees learn 

based on practical experience. So, it is important for certain companies to create a 



realistic version of extreme scenarios for testing security and compliance protocols, 

for example: what to do if a fire occurs at a workplace or how to work in a hazardous 

area. 

Learning through living has long been considered the most effective way of 

learning: studies have shown that learning based on experienced experience improves 

the quality of learning and improves knowledge absorption up to 75%. So, immersive 

technologies give the possibility of training at the right time in the right place, as well 

as interaction with colleagues during training in real production conditions. This 

allows lecturers to complement the classical curriculum and its materials for better 

absorption and increased involvement in the learning process. Immersive 

technologies make it possible to simulate various situations with the full immersion 

of the employee and the repetition of the necessary scenarios until the complete 

assimilation of the material. 

Educational usage of immersive technologies is determined by a number of 

advantages compared to traditional curricula, but there is a number of disadvantages 

as well.  

2. Advantages of using immersive technologies in education 

Using immersive technologies opens up many new possibilities in training that 

are too complex, time-consuming, expensive or just impossible with traditional 

approaches. The main advantages of using immersive technologies in education are 

the following: 

1. Visibility. Using 3D graphics, different processes can be shown in detail down 

to the micro-level. Virtual reality can not only provide information about the 

phenomenon itself but also demonstrate it with any degree of detail. 

2. Involvement. Immersive technologies allow us to change scenarios, influence 

the course of an experiment or solve a mathematical problem playfully and 

understandably. During the virtual study, students can take a trip through the 

vessels of a human body or choose the right course on a Columbus ship. 

Immersive technologies make possible to create an environment that is 

perceived by a person through the sensory organs. In fact, it allows students to 



simulate comfortable conditions for acquiring new knowledge. Nobody 

ponders the student, he rethinks all the perceived information. 

3. Focusing. The virtual world that surrounds students on 360 degrees allows 

them to fully concentrate on the object of study and not be distracted by 

external stimuli. 

4. Security. Surgery, piloting, rescue measures can be practised without the 

slightest threat to life. 

5. Timesaving and saving of financial resources. In virtual reality, students have 

the opportunity to use an unlimited number of chemicals for experiments or 

other resources. Once created, an interactive model of virtual reality of heart 

operations will teach an unlimited number of students around the world for 

several years the relevance of this model and for this process does not require 

expensive medical equipment and tools. Of course, this teaching method in no 

way replaces real practice but only helps to prepare for it as much as possible. 

Immersive technologies offer interesting opportunities for the delivering of 

empirical material. In this case, the classical training format is not distorted, since the 

lectures can be supplemented by some minutes dive. This allows lecturers to 

modernize the lesson, engage students in the educational process, clearly illustrate 

and consolidate the material. 

In distance learning, the student, as well as a lecturer, can be anywhere in the 

world, and at the same time can be present in the virtual classroom: listen to a lecture 

or deliver it, interact, and even perform group tasks. This will give a sense of 

presence and eliminate the boundaries that exist when learning through video 

conferencing. 

Any of the educational courses developed with the use of immersive 

technologies can be adapted for self-study. The lessons can be placed in online stores 

so that everyone has the opportunity to learn or repeat the material by himself/herself. 

3. Disadvantages and problems of using immersive technologies in 

education 



Nowadays there are still some disadvantages and potential problems of using 

immersive technologies in education. 

1. Cost. Educational institutions, as well as individual students, need to buy the 

sets of equipment, which requires significant investment. 

2. Functionality. Immersive technologies, like any technology, requires the use of 

its own, specific language. It’s important to find the right tools to make your 

content visual and engaging. Unfortunately, many attempts to create training 

applications do not use all the capabilities of immersive technologies and, as a 

result, do not fulfil their function. 

3. Volume. Any discipline is quite voluminous, which requires large resources to 

create content on each topic as well as to create the whole course for self-study 

in the form of a full course of tens or hundreds of small applications. 

4. Integration. The community of developers remains one important problem that 

stands in the way of the full integration of these technologies in the educational 

environment. The rapidly growing amount of knowledge is very difficult to 

translate in an interactively on time manner. For any modern scientist, the 

publication of the book is not really a problem, because to fix his research, it is 

enough to open an office application on a computer. However, mechanisms 

understandable to everyone to create interactive content without specific 

knowledge using virtual and augmented reality are simply absent. 

5. Limitation. It must be understood that with all the realism and visibility, those 

materials of the virtual world that students can use in their educational 

activities are models of the real world. Therefore, they must be well studied 

and verified. Thus, the processes that have not been studied or are not fully 

studied in real life cannot be studied through virtual reality. It should also be 

borne in mind that any model has its limitations and assumptions. In addition, 

virtual reality is a tool for studying a specific list of scientific disciplines. This 

is a good method for studying such sciences as chemistry, biology, medicine, 

history, geography, physics, but it is difficult to imagine the study of 

mathematics through virtual reality. 



6. Deterioration of the well-being of users. Many users complain of malaise, 

nausea and headache after a certain time spent in virtual reality. This happens 

due to the difference in image quality and time between turning the head and 

displaying a new picture of virtual reality. Whatever this happens, the entire 

system and virtual reality glasses should show a picture of the virtual world 

with a frequency of at least 90 frames per second and have a time delay from 

turning the head to displaying a new picture no more than 20 milliseconds. 

Currently, manufacturers of virtual reality tools are working on this task and 

recommend taking a break at least every 30 minutes after immersion in the 

virtual world. 

4. Projects implemented in training processes 

Start-ups, as well as large companies, offer their solutions in the field of virtual 

reality for educational purposes. For example, the CLASSVR project received 

particular fame in Europe. Its creators offer not just a full-fledged set of virtual reality 

tools (device and software), but a comprehensive solution that allows mass learning. 

With the help of this set, it is possible to conduct training not only in small groups but 

also in real classrooms with a large number of students. Within the framework of the 

project, lecturers can independently use an adapted and understandable interface, 

form plans, develop programs and create visual elements of the training course. In 

addition, they do not need to have any programming skills. Visual illustrations can be 

borrowed from the database of developed plots, including downloading additional 

content [1]. 

Particularly famous among not only astronomers but also ordinary users are 

advanced applications "Star Walk" and "Solar Walk" from the company VITO 

Technology. The company has quite large offices in the USA and Germany. In 2010, 

Steve Jobs himself during the annual presentation of Apple demonstrated these 

applications reflecting on how such applications can not only train professional 

astronomers but also familiarize ordinary users with the intricacies of the cosmic 

world through virtual reality technologies [2]. 



Augmented reality also gradually takes its special place in learning. A feature of 

AR is that it allows you to expand the understanding of the processes taking place in 

the environment. Updated sensory data is formed not in a new, but in a completely 

familiar environment. Placing any objects in a specific environment in which they are 

initially absent allows lecturers to simulate the most unusual practices for educational 

tasks. The very emergence of augmented reality is largely due to educational tasks. It 

was the drawing of additional arrows and signs in various training materials that 

made it possible to point to certain objects, making them more visual for perception. 

One of the earliest in the field of augmented reality was the “Handheld 

Augmented Reality” project, sponsored by scientists from the three largest American 

universities. The project was implemented with a grant from the US Department of 

Education. As part of the study, the developers placed in the public domain a 

significant data set devoted to the creation of augmented reality algorithms for the 

purpose of teaching American students. Moving around their very real school, 

depending on the locations, students received educational tasks that they had to solve 

not only through their knowledge but also with the help of certain skills using the 

augmented reality system. 

Quite an original approach to foreign language study was implemented in Japan. 

The Tokyo Shoseki publishing group has released a series of English tutorials and a 

mobile application that supports augmented reality on a smartphone. The company 

offers a new vision of the familiar world of studying, combining familiar things and 

modern technology. More practical printed English self-instruction books with AR 

elements may not be inferior in terms of interactivity to a typical foreign language 

study on the iPad screen, but at the same time remain a more affordable solution for 

the education system. By studying the New Horizon series of books, readers can 

point their smartphone at the appropriate section of the page to hear dialogue or try to 

talk with fictional foreigners. In any case, the ability to speak a foreign language with 

an interesting conversation develops much faster than when listening to audio 

recordings [3]. 



Perhaps the most obvious application of AR and VR technology is possible in 

the study of exact and engineering sciences. The project of Hannes Kaufman and 

Bernd Meyer "PhysicsPlayground" [4] is focused on the simulation of physical 

experiments in the field of mechanics. A huge number of tools for analyzing the 

effects of force, mass, trajectory, speed and other characteristics of objects of the 

physical world allow us to study in detail the processes and experiment in three-

dimensional virtual space, eliminating the cost of original tests. The program operates 

on a modern physics engine, which was originally created for gaming, but its 

capabilities also provide the implementation of educational tasks in practice. 

Despite the centuries-old development of medicine, medical errors remain one 

of the significant causes of death. Especially the mistakes of surgeons. This is due to 

the complexity of our body and the unique anatomical features of each of us. Surgical 

Theater has created a 360 degree VR system in which, based on the data of magnetic 

resonance imaging, computed tomography and angiograms of a patient, a three-

dimensional model of the skull, blood vessels and tissues can be built on which 

neurosurgeons can build a plan for a specific operation [5]. 

The German company Holo-Light [6] develops AR-solutions for automotive, 

engineering and construction companies. The more complex and large-scale the 

created equipment and facilities, the higher the requirements for the qualifications of 

engineers and workers should be. In addition, you need to create and build not only 

correctly and accurately, but also quickly. Engineering AR systems can be 

invaluable. Suppose you need to precisely install a complex unit in its place, which 

then needs to be connected to all kinds of highways and cables. And if the workers 

have a ghostly image of a correctly mounted and connected unit in front of their eyes, 

they will only have to quickly and accurately repeat all the same in the flesh. Or 

another task: it is needed to find a malfunction in the complex interweaving of pipes 

and wires. In order not to delve into the documentation and drawings, not to look for 

tags and markings, it will be enough for the workers to turn on the overlay image of 

the desired cable or pipe with all the connections and shutoff valves to quickly find 

the right place. 



Psychologists are using the latest technology to treat nervous disorders. One of 

the applications developed in Britain imitates the work of a psychotherapist and helps 

to identify the first symptoms of depression using the “How to negotiate with 

yourself” technique. The patient records his complaints in a virtual reality space that 

depicts a psychotherapist’s office. Then, on behalf of the virtual doctor, he asks 

himself questions about his condition and tries to answer them. The experimental 

development is intended for British medical students as training at seminars, but its 

potential is positively evaluated by qualified specialists. 

To explore the underwater world, quality graphics are needed more than ever. 

The educational game Operation Apex, which appeared in VR catalogues in 

December 2017, literally plunges into the depths of the ocean with the maximum 

detail of space [7]. 

Conclusions 

Thus, the use of immersive technologies as a method of active learning can 

nowadays be effectively applied in universities as short and illustrative lessons, 

allowing students to completely immerse themselves in the process under study and 

increase the level of learning material. Despite the noted scientific, technical and 

psychological challenges of the immersive technologies, it is safe to say that it will 

more and more penetrate the educational processes of digital generation students, 

capturing them emotionally. Informatization of education cannot be limited to the 

formation of “human-computer systems” without access to the development of new 

technologies for immersion in the learning environment and the development of the 

information space as a space for real communication between people.  
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