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ABSTRACT 

The author explores the problem of forming a virtual educational environment. The purpose of the article is to 

identify the main components necessary for creating a virtual educational environment. 

The methodological basis of the study was a comparative analysis of educational institutions from different 

countries of the world, the historical and descriptive method made it possible to identify the reason for the 

inconsistency of current architecture with the requirements of modern educational conditions.  A review of 

scientific publications from Denmark, Australia, the Republic of Kosovo, USA, Norway, and Israel has 

allowed us to formulate a number of trends emerging on the world stage in higher education. 

Keywords: virtual and augmented reality, virtual educational environment, visual literacy, digital natives, 

smart materials, artificial intelligence 

1. INTRODUCTION 

The modern education system provides superficial 

training, often associated with ticking, and the employer's 

needs are focused on problem-solving skills, critical 

thinking, team building and a practice-oriented character 

[5]. 

In order to meet the demands of employers, higher 

education is increasingly introducing digital technologies 

in the form of virtual learning environments. Many 

universities are massively opening online courses 

(MOOCs), and video conferencing systems offer 

multimodal learning that goes beyond time and space [13]. 

As digitalization penetrates deeper and deeper into all 

sectors of society, including the educational sector, the 

demand for the integration of digital technologies with 

educational technologies becomes more and more obvious. 

There is no doubt that education will continue to be seen 

as an environment for solving economic and social 

problems [14]. 

There is a dynamically growing demand for new training 

formats that are capable of shaping critical thinking, skills 

for solving complex problems in conditions of risk and 

uncertainty, and communication skills. 

The primary goal of including digital technologies in the 

educational process is to increase the effectiveness of 

education, reduce the classroom load on teachers, attract 

more students, and also prepare  a graduate for real work 

without special training. 

Digital technologies are able to develop, limit or transform 

the educational process [14]. 

1.1. Conditions for the inclusion of digital 

technology in the educational process 

The introduction of digital technology can significantly 

improve the quality of education. However, there is still a 

large category of people who are within the framework of 

the concept of "digital exclusion", that is, exclude digital 

technology from everyday activities. 

An author from Denmark [14] identified a number of 

factors affecting digital exclusion (Figure 1). 

When introducing innovations in the educational sphere, it 

is necessary to take into account the historical experience 

of reforming one of the most conservative sectors of the 

national economy. 

The emergence of new technologies in the field of 

education is usually associated with increased expectations 

from leadership and skepticism from teachers. After the 

introduction of technology, for various reasons, a 

comparison of expectations and reality occurs, which in 

some cases leads to disappointment. As they either 

implemented it incorrectly, or did not learn how to use it, 

or understaffed it, paying tribute to the fashion of modern 

devices. 

Many educational institutions are adequately equipped for 

the full integration of digital technologies in the 

educational process, but their use is limited. 

The results of a study by the International Association for 

the Assessment of Educational Achievements (ICILS) 

indicate the presence of the highest level of computer 

literacy among Norwegian students [12]. 
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Figure 1 Factors Affecting Digital Exclusion

At  the  same  time,  75%  of  Norwegian  students  use
computers at home daily, and only 8% in the educational
environment [4].
The  reason  for  the  lack  of  integration  of  digital  and
pedagogical technologies may be due to the influence of
two factors [6]:
-  availability  of  technical  resources,  installation  and
maintenance of software, training and consulting support.
A very important factor is the easiness and speed of access
to the computer:  in case access is  difficult  -  the teacher
will  somehow  avoid  its  inclusion  in  the  educational
process;
  - habits, perception and level of perceived value of digital
technology for educational purposes, a sense of usefulness
for educational purposes [13].
The  authors  Saari  and  Säntti  [9]  argue  that  the  teacher
should  take  into  account  the  historical,  ideological  and
social characteristics of specific educational institutions, as
well as the level of existing technologies, in the structure
of  the  reasons  for  the  incomplete  inclusion  (or  even
failure) of digital technologies in their educational process.
An author  from the United  States  in  his  study  shows a
significant  correlation  between  family  income,  parental
education,  and  the  likelihood  of  a  home  computer  and
Internet access [14].
To use digital  technologies in  education,  a teacher  must
possess  not  only  special  knowledge  in  the  subject,  the
ability  to  effectively  use  digital  technologies  both  in
everyday  life  and  in  classroom  work,  motivation  to
participate  in  digital  culture,  as  well  as  technical  skills
related  to  computer  literacy.  The  totality  of  such
knowledge is called digital competency [9]. 

1.2. Digital Natives and Digital Immigrants

The author first coined the term "digital native", meaning
by this those representatives of the digital generation who
were born between 1980 and 1994. 
This category of the population provides training with the
help  of  digital  technologies  with  particular  ease.  People
born before 1980 got the name from Mark Prensky “digital
immigrant”.  Those  that  are  less  adapted  to  the  digital
learning environment were born before 1980. 
An  experiment  was  performed  at  Ballarat  University,
located  in  Australia:  about  150 students  studying  in  the
Nursing department had to work on creating a two-minute

video within 12 weeks.  The content of the video was to
demonstrate  the  mastery  of  a  number  of  competencies
related to vital indicators.
After  that,  they  uploaded  a  video  on  YouTube  for
evaluation by subject teachers and netizens. 
Then,  the  feedback  was  received  from  viewers  of  the
video,  where  such  parameters  as  the  subject  and
presentation  of  the  material  by  a  specific  author  were
evaluated.
Using the YouTube tool as a complement to education is
no longer an innovation. 
However, its use allows for the more active involvement
of  “Digital  Natives”  in  the  educational  process,  while
increasing  the  level  of  digital  literacy  of  “digital
Immigrants”.  
YouTube  allows  you  to  bridge  the  gap  between
generations  of  digital  natives  and  immigrants,  provide
modern  methods  of  evaluation  through  getting  likes,
clicks, etc.
A  number  of  students  reflected  the  usefulness  of  using
YouTube in the learning process.
At the same time, in order to supply educational material
to the general public, the student must master the material
more deeply,  which is  the ultimate  goal of studying the
discipline.
Despite  the fact  that  most  of  the  students  belong to the
category  of  digital  Natives,  they  pointed  out  the
complexity of using this medium when creating a video
[2].

2. VIRTUAL EDUCATIONAL 
ENVIRONMENT COMPONENTS

2.1. AR and VR

In  the  context  of  higher  education,  ICTs  are  being
introduced in the  form of  virtual  learning environments,
augmented reality and virtual reality. 
Today, reality and virtuality are no longer opposed. Their
ever closer relationship gives modernity such attributions
as  heterogeneity,  complexity,  plasticity,  ambiguity,
mobility, speed, uncertainty. Their combination, noticed at
the  beginning  of  the  new  millennium  by  the  famous
sociologist Zygmunt Bauman, formed the basis of a new
metaphor that defines our society: fluid modernity.
Augmented  reality  or  AR,  as  it  is  usually  called,  is  a
technology that allows you to complement the real world
with virtual objects in such a way that the real and virtual
are presented as one [15]. AR includes virtual reality (VR),
360-degree  video  and  holograms  that  combine  physical
and digital measurements. 
For  the  first  time,  augmented  reality  technology  was
included in the educational process in the 1990s. However,
AR has gained particular popularity in recent years.
The  number  of  scientific  articles  (WoS)  devoted  to
augmented reality research for the period up to 2014 is 77
articles,  while  for  the  period  from  2014  to  date,  242
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articles have been published. Such interest of the scientific
community in this technology proves the relevance of the
introduction  of  digital  technologies  in  the  educational
process [15].
One  of  the  most  common  educational  tools  using
augmented  reality  is  AR-books.  AR-books  is  a  physical
book that contains images that, when the camera scans the
device  and  recognizes  the  AR application,  launches  the
display of augmented resources, including images, video
clips and 3D models in the form of overlays on the screen. 
AR applications are widely used in various fields of life,
but 

more  than  40%  of  them  are  designed  specifically  for
education [11].
The interest in learning based on augmented reality games
(ARGBL) is  gradually  increasing.  For  example,  authors
propose engaging students through emulating the success
of AR games such as Pokemon GO!
The authors' studies showed that when using mobile AR, a
number  of  advantages  and  disadvantages  are  formed
(Table 1).

Table 1 Advantages and Disadvantages of Using Mobile AR in Learning

Advantages Disadvantages

- student engagement and performance are enhanced; - technological limitations on existing 
equipment;

- increasing the freedom of action of students in terms of the formation of
their individual learning paths;

- the high cost of equipment and software;

- there is an increase in students' independence; - software products are often of poor quality due 
to lack of experience in development;

- there is an additional reason for interaction and partnership; - an user interface is not always convenient;

- a positive attitude towards learning is being developed.

The advantages of AR systems when interacting with other
technologies, such as individual learning profiles, sensory
feedback, which can
make  an  analysis  of  physiological  reactions,  as  well  as
artificial intelligence, which can analyze student learning
and change their learning path.

2.2. Artificial Intelligence

Artificial  intelligence  (AI)  is  also  actively  used  in
education. AI is usually defined as machine intelligence,
which is demonstrated by an inanimate being.
At the same time, it is worth noting that over the past 30
years, AI has been offered many times, however, it has not
been widely used.
AI can be useful for the educational sector by its ability to
analyze digitized data. The ability to use geolocation data
from mobile  devices  about  places,  time and duration  of
visits, reading physiological parameters from devices like
Apple Watch will allow AI to provide highly personalized
training in real time.
However,  it  is  essential  to  slow  down  the  further
development of AI in this area of ensuring the security of
personal data

2.3. Competencies of the virtual educational 
environment

2.3.1. Visual literacy

The  Israel  Institute  of  Technology  (Technion)
simultaneously solves three problems:
-  development  and  implementation  of  educational
programs  with  the  inclusion  of  employers  and  social
partners in the educational process;
- emphasis on training right at the workplace;
-  the  attraction  of  potential  employers  to  the  teacher  in
order to keep industry knowledge up to date [17].
In other words, the Technion implements the concept of
CDIO (Conceive - Design - Implement - Operate) or the
"Think  -  Design  -  Implement  -  Manage"  model.  The
concept involves reducing the distance between theory and
practice in engineering education.
The  CDIO  Initiative  international  project  was  launched
back  in  2000  as  part  of  the  reform  of  engineering
education. For technical specialties, it is very important to
have  visual  literacy.  The  IEEE  standard  (Institute  of
Electrical and Electronic Engineers), which is one of the
most  important  institutes  for  the  training  of  technical
specialists,  points  to  "...  the  importance  of  visualizing
objects, translating ideas into drafts...". At present, digital
natives absorb most of the information visually. therefore,
for a person living in the modern world, visual literacy is
becoming a critical competency along with digital [16]. 
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The authors of [17] in their work put forward and prove a
hypothesis about the development of visual literacy using
3D  printing.  Equipped  with  a  3D  printer  and  LEGO
designer kits, the Technion laboratory is in high demand
for educational programs because it allows you to create
visual literacy directly  in  action,  as close as  possible to
professional activity. Experts from the civil, aviation and
electrical industries apply for knowledge. The 3D printer
training course, together with the LEGO designer, is also
included  in  the  training  program  for  teachers  of
mathematics and physics.

The 3D printer and constructor in this case is one of the
technologies of active learning, expanding the boundaries
of  the  usual  format  for  obtaining  knowledge.  What
becomes especially valuable within the framework of the
CDIO  concept,  which  contains  a  high  potential  in  the
development of modern teaching technologies. In such a
learning  environment,  students  perceive,  process  and
visualize  a  much  larger  number  of  objects  than  in  an
ordinary classroom [17]. 

2.3.2. Digital literacy

Digitalization is one of the processes in the development
of which, one cannot ignore the historical features of the
development  of  a country.  This  means  that  the  level  of
digital literacy and the spread of digital technologies will
differ (in some cases, significantly) depending on the level
of development of the country itself [10].
 In this regard, authors from Kosovo conducted a survey
on what is the degree of digitalization in public and private
institutions,  in  particular,  higher  education  institutions.
Among 168 respondents, a survey was conducted on what
technologies  are  used  in  education:  electronic  libraries,
mobile technologies, artificial intelligence, etc.
To  promote  their  own  educational  programs,  most
universities use social  networks. Moreover, it  was noted
that state universities use digital  technologies to a lesser
extent than private ones. The authors of [10] attribute this
to  less  flexibility  in  terms of  financial  planning at  state
universities,  as  well  as  fewer  investments  in  marketing
campaigns.
Electronic libraries in private universities in Kosovo use
35% of respondents, while in public universities this figure
is 3.2%.
The authors [7] point to the need to include elements of
virtual education in industries that are vital to humans. The

development  of  production  processes  on  simulators  and
simulators using VR technology has become an integral
part of teaching practice.
This  is  especially  true  for  such  a  parameter  as  labor
productivity. Currently, hydrocarbon prices are declining
in global markets, and therefore, profitability can only be
achieved  by increasing  labor  productivity.  This  required
the  introduction  of  virtual  (VR)  and  augmented  (AR)
technologies into the educational process. The above tools
significantly reduce the time and cost of training. 
Virtual  training  will  teach  engineers,  technicians,  and
operators to safely commission industrial equipment.
Xie  developed  the  Onew  360  gas-metal  arc  welding
simulator  [18].  The  virtual  reality  simulator  contains  a
camera where the student sees the welding torch, the audio
speakers create sound effects, creating the realism of the
process of welding the seam.
Power engineers are actively using this  form of training
when practicing maneuvers with work for high, medium
and low voltage underground distribution networks. This
form of training provides security.

 

Table 2 Comparative analysis of the use of digital technologies in public and private universities,%

Indicator State Private

Use of electronic libraries 3.2 35

The presence of a digital development
strategy

9 36

The  assumption  that  ICT  is  an
opportunity for further development

60 48

Using Cloud Services 24 40

2.4.  Virtual  Education  Environment
Architecture

As  can  be  seen  from  the  set  of  digital  tools  used  in
teaching practice, the architecture of existing universities

does not allow them to be fully applied, creating certain
restrictions.
And in general,  the concept of open learning spaces has
undergone changes in views.  In 1967, the creation of open
classes was begun in British schools [3].
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However, the key problem was not only the architecture of
the classrooms,  some problems were caused by the  low
quality of instruction in such classes due to the increased
noise level, the accumulation of a large number of students
in one place and the lack of teachers who were ready to
take classes in such conditions [15].
Many teachers adhere to the “paradigm of  one”: [8]  "...
one teacher teaching one subject in one class to students of
the same age using one curriculum at  one pace for  one
hour" (p. 13). 
In  this  regard,  many  classrooms  abandoned  the  idea  of
open classes, returning to the traditional format.
In the period 2003-2010, the Department of Education and
Skills (DfES) again proposed an initiative to create open
classes.
The  authors  of  [1]  suggest  that  designing  open  classes
should  be  based  on  the  principles  of  multifunctionality,
mixing physical and virtual space. During the construction
of such structures, new smart materials should be used: for
example, smart concrete. Which allows to detect cracks, a
smart brick that allows you to transfer information about
humidity  and  temperature,  smart  glass  turning  from
transparent to opaque, creating individual areas for work.
Smart materials can eliminate pre-existing problems with
lighting, noise levels, etc.  
In addition to ease of use, such materials take into account
public  concerns  about  climate  change  and  UN
requirements in the area of sustainable development until
2030.
Authors  from  Australia  [1]  studied  the  experience  of
teachers working in open classes. It was found that open
spaces allow educators to develop dynamically, since with
such  training  formats,  it  is  necessary  to  reconstruct  the
usual temporal and spatial framework.
In  addition,  work  in  open  spaces,  which  are  contrasted
with  classrooms  of  the  industrial  era,  does  not  imply
anything individual since all teachers work with the same
materials, tools. As a result of such interaction, the level of
informal interaction between teachers increased.
The result of training in open spaces is the reduction of the
distance  between  the  student  and  the  student,  and
individual forms of thinking are transformed into network
forms of interaction.

3. CONCLUSION

The study of digital technologies used to train specialists
in various industries has led to the conclusion about the
universality of their application in order to increase labor
productivity, the quality  of education while reducing the
time and cost of the educational process.
As  a  result  of  the  study,  the  main  components  of  the
virtual educational environment were identified, to which
the author relates:
- digital and visual literacy of users;
-  the  use  of  artificial  intelligence  in  building  individual
educational trajectories;

- mandatory restructuring of university architecture to the
needs of digital tools;
- availability of open online courses (МООС);
- the release of teachers from part of the classroom load in
favor of research work, participation in professional virtual
communities;
- practical orientation of training;
-  safe  development  of  skills  in  technologically  complex
processes.
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