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ABSTRACT 

The article considers the need to organize a digital educational environment in the field of forming a healthy 

and safe lifestyle for students, based on the psycho-physiological features of the development of modern 

children and adolescents. It accentuates the problem of deficit of credible medical research related to future 

health prognosis of participants in the digitization process, and insufficient financing of the educational 

environment for the introduction of supplementary digital educational tools in the work of teachers. Barriers 

to the digital transformation of education are highlighted. The review and systematization of currently used 

digital learning technologies in the field of life safety is carried out. Effectively applied digital teaching 

methods are proposed for use in general education organizations at the lessons of “Fundamentals of life 

safety”. The possibilities of using VR-simulators in the field of first-aid skills formation, safe behavior on the 

roads, during a fire and in other dangerous situations.  

Keywords: digitalization of education, life safety, fundamentals of life safety, virtual reality, digital learning 

technologies 

1. INTRODUCTION 

Those born at the beginning of the 21st century, the so-

called “Generation Z”, have been developing in an 

environment different from that of their parents’ since 

their birth. The most dramatic changes have occurred in 

the field of technology, primarily digital technology. Not 

only has the nature of work and leisure changed, but also 

the nature of education. The list of professions that are in 

demand in the near future is changing. So, according to 

the forecasts of specialists who developed the atlas of new 

specialties, after a while, new professions will be in 

demand on the market, such as the developer of 

educational trajectories, a tutor or an architect of virtual 

reality. But regardless of the future profession, knowledge 

about how to stay healthy, the ability to act in a dangerous 

situation, and first-aid skills will always be relevant. In 

this regard, in educational institutions at all stages of 

education, it is necessary to take into account the ongoing 

technological changes and use their opportunities to 

improve the effectiveness of training students in the field 

of forming  healthy and safe lifestyles  . 

One of the requirements of the Federal state educational 

standards of general education [10, 11] is to build the 

educational process taking into account the individual, 

age, psychological, physiological characteristics and 

health status of students. Observing these requirements, it 

is necessary to take into account psycho-physiological 

patterns based on the correspondence of age-related 

psycho-physiological features of the individual to the 

possibilities of information perception when organizing a 

digital educational environment. The modern teenager 

constantly uses digital devices (game consoles, smart 

phones, computers, music players) throughout the day, 

thus ensuring an uninterrupted audio and video flow of 

information. Accordingly, to stimulate such psycho-

physiological parameters as memory, attention, 

consciousness, thinking, perception of students who are 

actively developing during adolescence, it is necessary to 

search and apply such methods, techniques and tools of 

problem-based learning that activate intellectual activity 

in ways familiar to theirs [19]. Accordingly, a number of 

authors note that a tool for creating educational materials 

for the digital educational environment, a developed 

teaching methodology (taking into account hygiene 

standards), and a trained teacher who is able to apply new 

digital learning technologies are necessary [5, 8, 12]. 

2. METHODS OF RESEARCH  

These are the Federal state educational standards [10, 11], 

the basic provisions laid down in the national project 

“Education” in terms of digital development of education, 

as well as the concept of teaching the subject 

“Fundamentals of life safety” [concept]. The paper 

analyzes the experience of using various available timely 

and effective types of digital technologies in teaching 

disciplines aimed at forming a safe and healthy lifestyle. 
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3. THE RESULTS OF THE STUDY 

Analyzing the current situation, we note that for a number 

of objective reasons (insufficient funding, poor training of 

qualified specialists, lack of reliable medical research 

concerning the health forecasts of users of digital 

technologies, etc.), there is no widespread introduction of 

such supplementary training tools [2, 4, 6]. 

Using the emerging opportunities of the digital 

educational environment, the classroom can be 

transformed for the purposes of a particular class, for the 

needs of students [9, 14, 18]. The tendency to develop a 

classroom leads to the fact that such a room in many cases 

turns into a set of screens and digital services (as an 

example, we can consider online education, elements of 

which are widely used in the educational environment). 

One of the most promising options for including digital 

technologies in the educational process in the field of 

forming a healthy and safe lifestyle for students is the use 

of virtual and augmented reality technologies. 

Unfortunately, these technologies are still too expensive to 

be used everywhere, but it is already clear that they have 

great potential in the field of education. Experts have 

proven the effectiveness of using VR-technologies in 

training [20, 21, 22, 25]. Reality simulators allow us to 

take a step forward in the visibility and interactivity of 

training manuals, help make it possible and safe to 

practice in areas such as first aid and training skills in 

emergency situations. 

In addition to the above mentioned, the use of the 

described technologies will allow to apply the 

personalization of training, implementing an individual 

approach to pedagogy much more actively and with 

greater effect. As the most justified when used in the 

educational process, we note multimedia, which makes it 

possible to use text, graphics, video and animation in the 

interactive mode and thereby expands the scope of 

computer technology in the educational process. 

4. DISCUSSION 

The use of electronic technologies in life safety classes 

opens up wide opportunities for the teacher, in particular, 

the implementation of fundamentally new forms and 

methods of training with the use of modeling tools for 

phenomena and processes that can make a significant 

contribution to the formation of a culture of life safety, as 

well as improve the effectiveness of training and 

education. 

The use of multimedia in the educational process provides 

in turn an increase in the informative capacity of the 

content of the training session, it: 

- reduces time, enables to acquire more knowledge; 

- develops skills and abilities through individualization of 

training and development of independent work skills; 

- focuses on learning the most complex topics and 

concepts; 

- enables to improve the selection of tasks and exercises, 

making them more visual and interesting; 

- contributes to the implementation of educational and 

developmental functions of training. 

Currently, in Russia in the field of life safety, there is a 

fairly large pool of e-learning resources for different age 

categories that can be used both offline and online. First 

of all, this concerns the topics of first aid to the victim, as 

well as the formation of safe behavior: 

- on roads (country road, road signs, young cyclist, safe 

yard, safe route, reflective elements, pedestrian crossing, 

etc.); 

- in case of fire (using a fire extinguisher, evacuation from 

the building, calling the rescue service); 

- in case of dangerous and emergency situations of natural 

and man-made nature. 

The analysis of electronic educational publications and 

online information resources shows that they represent a 

wide range of different objects that can be effectively used 

in the design of lessons on life and health safety [2, 6, 18]. 

Traditionally these items include: 

1. Audio materials; 

2. Videos; 

3. Photographs (digital); 

4. Computer testing. 

These technologies are actively used in electronic (digital) 

schools, for example, “Russian electronic school”, 

“Moscow electronic school", “Mobile electronic 

education”, etc. These projects are an online educational 

space that provides equal access to educational services 

for all categories of children, including children with 

disabilities. However, the possibilities of e-schools, in 

fact, that are of distance education, in the field of teaching 

safe behavior in life and in emergency situations have 

limitations in the field of skills development. It is 

advisable to combine the use of electronic materials 

together with real practical classes in the presence of a 

teacher. 

One of the most common ways to use modern 

technologies in the study of life safety is the use of 

projectors. This technology allows students to 

demonstrate various presentations or educational films on 

a particular section at any stage of educational activity. 

Ease of use explains why teachers use computers and 

multimedia projection equipment primarily as an aid to 

illustrating educational material. 

Interactive whiteboards are an alternative to projectors. 

The main additional feature is the use of methodological 

material “here and now”, changing the content, making 

corrections, both by the teacher and students. 

A type of “screen technology” can be considered the use 

of an anatomical 3D table, which, in fact, is a large touch 

screen that has the size of an adult. During operation, the 

screen shows the human body, and the sensor allows to 

perform various manipulations on it. The touch table also 

makes it possible to study not only the functional systems 

of the body, but also individual human organs. Such 

knowledge will be in demand not only when providing 

first aid, but also for the formation of  students’ healthy 

lifestyle. 

On December 24, 2018, the board of the Ministry of 

education of the Russian Federation approved the concept 
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of teaching the subject “Fundamentals of life safety”. The 

concept states that the development of an educational 

subject should ensure “the development of practice-

oriented competencies that meet the age characteristics 

and needs of students, through the use of interactive 

training systems that can simulate various real situations 

of everyday life” [7]. To do this, the classroom should be 

equipped with “visual and technical training tools, 

including interactive 3D models and simulator systems 

that can simulate various dangerous situations, for 

practicing appropriate practical techniques and actions” 

[7]. 

The latest digital technologies, which have only recently 

been used in the educational process, allow to 

significantly expand the list of the above mentioned 

digital technologies in use and include: 

1. Training software (computer and multimedia training 

programs); 

2. Electronic textbooks; 

3. Electronic shooting gallery; 

4. Web-quests [13]; 

5. Virtual tours [15]; 

6. Virtual classrooms for life safety classes[1]. 

The concept of teaching a subject implies the introduction 

of modern forms of e-learning in the teaching of 

Fundamentals of life safety, but it should be understood 

that their use is not an end in itself, they are not able to 

completely replace the practical actions of students, and 

replace the teacher [7]. 

When teaching practical knowledge in the field of life and 

health safety, specialized computer programs and 

applications for electronic devices that allow a more in-

depth study of the structure of the human body have 

proved to be positive. An example of one of these training 

programs is the interactive virtual atlas of human anatomy 

in 3D format by Arteksa - Arteksa Virtual Anatomy 

(“Virtual anatomy”). The 3D atlas of human anatomy uses 

technologies for displaying three-dimensional graphics. 

Students can view the location of any organ, vessel or 

nerve in a three-dimensional projection, trace the direction 

of nerves or vessels, the location of branches and final 

branches; trace its direction and relation to neighboring 

organs; layer-by-layer removal of tissues enables to view 

deeper layers of muscles, see where they are attached. 

When changing the settings, you can simultaneously 

consider the gender differences in the topography of 

human organs. 

In our opinion, “all the knowledge obtained in the life 

safety lessons is necessary in order to make the optimal 

decision for a particular situation” [3]. In this sense, one 

of the most promising types of digital educational 

technologies that form the students’ decision-making 

skills is a VR-simulator. In addition, they allow you to 

show processes and phenomena that cannot be observed in 

nature, as well as to form skills whose manifestation is 

difficult to track, check and demonstrate clearly, the so 

called Soft skills - “flexible” or “gentle” skills. In the field 

of life safety, skills that cannot be brought to automatism 

include: 

- responsibility for one’s life; 

- formation of safe behavior models in dangerous and 

emergency situations; 

- stress resistance in dangerous and emergency situations; 

- awareness of emotions in dangerous and emergency 

situations; 

- forecasting and analysis of dangerous and emergency 

situations; 

- decision-making in dangerous and emergency situations; 

- psychological preparation for dangerous and emergency 

situations. 

Virtual reality technologies are already successfully used 

in the educational process. We have studied the 

possibilities of virtual reality in teaching safe behavior in 

dangerous situations, identifying and changing risky 

behavior [22, 25]. The effectiveness of classes on forming 

safe behavior using virtual reality has been experimentally 

proved [20, 21]. 

Most often, virtual reality is used to teach children fire 

safety skills [24], to identify and mend risky behavior of 

child pedestrians [22, 25]. The key point is that the student 

receives the necessary practical skills to act in dangerous 

and emergency situations, without endangering their lives 

and health. 

It should be noted that virtual reality usually does not have 

sensory feedback from a real dangerous situation in life, 

such as a fire, which prevents the sense of realism of such 

experiences. Recent developments in this area include the 

use of a multi-sensory virtual environment for training 

evacuation in case of a fire [23]. The fire escape simulator 

is designed to provide not only audio-visual feedback, but 

also real-time heat and smell simulation. 

The first projects for the introduction of virtual reality in 

the educational process of life safety classes appeared 

several years ago. At the end of 2019, the project “VR-

Fundamentals of life safety” was demonstrated in 

Dzerzhinsk as part of the training project “Team of 

growth 2019”. Various situations are simulated for the 

lessons. The topic covers road accidents, terrorist threats, 

and natural and man-made emergencies. The children are 

divided into teams: while some are busy with simulators, 

the others are studying theory. The age of the children 

participating in this program is 13-14. It is planned to 

include all schools in Dzerzhinsk in the project in the near 

future. Similar virtual reality projects on Fundamentals of 

life safety are being developed by other specialists-

enthusiasts, for example, in the town of Zhukovsky 

(Moscow region). At the moment, several scenarios have 

been developed: a fire, a terrorist attack, or the emission 

of chemicals. In order to maximize distribution, the 

developers plan to place the program in the public 

domain. Schools will only need to purchase VR-glasses. 

Virtual simulators enable to create a pattern of behavior in 

a dangerous situation in the mind, the reaction of students 

becomes adequate, predictable, and the chances of 

survival increase. 
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5. CONCLUSION 

Considering the sufficient amount of modern digital 

learning technologies created and being created, their 

introduction into the educational space, qualitative 

transformation of the education system is inevitable. But 

as it was noted, their introduction into the educational 

space is quite slow. The most common - online education 

(e-learning environments, etc.) is most often used in 

higher education institutions and general education 

institutions in large cities with millions of students. And 

even there, you can see the duplication of electronic and 

paper documentation. 

The creation of digital technologies in education urgently 

needs not only to be implemented through acquisition in 

schools and other educational institutions, but also 

through instruction. One instruction for use is clearly not 

enough. Virtual reality projects and technologies 

associated with them are isolated cases of use not only 

because of the high cost, but also because of the lack of 

methodological support for their practical application in 

the educational process. Such training tools should be 

properly integrated into the lesson or other training 

session, which in turn will improve the practical skills of 

students. However, putting on virtual reality glasses as 

just a game tool and viewing exciting images will not 

ensure the full learning acquisition. For the full 

implementation of digital technologies in education, it is 

necessary to provide competent methodological 

assistance, develop a set of methods, instructions for 

teachers (many of them do not have skills in this area), 

complexes of drawn educational tasks and algorithms 

aimed at analyzing what they see. 

At the same time, one of real professional tasks of a 

modern teacher is to develop their digital skills. 

Accordingly, there is a need for both professional 

development courses for already working teachers, as well 

as the need to train future teachers in pedagogical 

universities in a new way, especially in those areas of 

training that will further form life and health safety skills 

of the younger generation. 
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