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ABSTRACT
Today, virtual learning objects and virtual learning environments
are influencing changes in educational content as well as the emer-
gence of new learning models. The improvement of teaching meth-
ods and the integration of information technology into education
are priorities today. The research conducted a systematic review of
available articles published in the Web of Science, Google Scholar,
and Scopus databases. The main result of the research shows that
virtual objects can be teaching aids that help students learn better.
In addition, during the pedagogical experiment based on augmented
reality technologies, digital educational resources were developed,
the impact of the developed virtual learning objects on the learn-
ing content and learning outcomes were studied. The adaptation
of teaching methods to the modern digital generation by improv-
ing the content of teaching and the introduction of information
technologies in education reflects the perspective of the research
direction, which today is a priority task of a pedagogical science
and the EdTech industry. In this context, virtual and augmented
realities were concretized not only as an object of learning but also
as a mechanism of the carrier of the learning content, as a means of
assessing the acquired knowledge, as directions for future research
of approaches to the modernization of the learning content.
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1 INTRODUCTION
Today, virtual learning objects and virtual learning environments
are influencing changes in educational content as well as the emer-
gence of new learning models. The great possibilities of virtual
environment, and its use in education arouses great interest to
researchers.

The purpose of this study is to analyze the best practices for
the use of virtual learning objects in the student-centered learning
process.

In our research, first a systematic review of available articles
published in digital libraries was conducted. To conduct a biblio-
graphic review, articles published in peer-reviewed journals and
conferences by keywords from the Web of Science, Google scholar,
and Scopus databases were reviewed. Of the selected 74 sources
of scientific research [1] - [74], 41 (55%) articles on the concept of
"virtual learning environment" and 33 (45%) articles on the concept
of "virtual learning object" were reviewed. Two main questions
were addressed in our review. The research conducted a quantita-
tive and descriptive analysis of the questions. Also, in the study
virtual objects in education were considered not only as a means of
education, but also as an object of learning. Aspects of the use of
virtual learning objects and their use in secondary education have
been analyzed. As a result, objects based on virtual reality showed
the effectiveness of their use in the learning process and increased
student motivation for learning.

The improvement of teaching methods and the integration of
information technology into education are priorities today. In order
to modernize the education system and popularize science, in recent
years virtual and augmented reality technologies have been actively
used in teaching, and research is being conducted. Virtual learning
objects are used at different levels of the learning process. They
emerged in 1994 due to the need to reuse and share information
resources in the field of education. Virtual learning objects are
one of the solutions to ensure reuse, accessibility, durability, and
compatibility of educational resources. These objects constantly
guide the student to the learning process, encourage self-education,
and enhance the teacher’s role as a leader and evaluator in the
learning process [17].

Virtual Learning Objects are understood as a tool of learning,
a facilitator of knowledge and considered as potential aids to the
innovative learning process. They are one of the most widely used
solutions to ensure the reuse, availability, durability and interoper-
ability of educational resources. Virtual Learning Objects promotes
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Figure 1: Process used to conduct bibliometric and content analysis

learner autonomy [24] and to a higher level of interactivity. As
Arango et al notes that learners are more active, independent and
dynamic, they take on new responsibilities for mediation and moti-
vation in the learning process, facilitating the role of the teacher
as a mentor, guide and evaluator of the teaching-learning process
[17]. This advantage can solve problems associated with the lack
of concentration, confidence, and basic knowledge of students in
the educational process. Virtual learning objects that copy real
objects and their use in education plays an important role. The
use of virtual objects allows teachers to explain a large amount of
theoretical material quickly and affordably, and it allows students
to learn effectively. At the same time, they develop their creative
thinking and increase motivation to learn.

However, despite the use of features of virtuality in order to
improve education and teaching materials by teachers and textbook
authors, designers of educational content, their didactic, ergonomic
aspects, advantages and disadvantages still need to be studied.

1.1 RESEARCH METHODOLOGY
The research conducted a systematic review of available arti-
cles published in the Web of Science, Google scholar and Scopus
databases. A systematic review is a methodology for collecting,
critically evaluating, and analyzing the original literature on a par-
ticular research topic. The review is performed according to the
following algorithm.

1) Articles and research papers were collected from electronic
databases using keywords related to the research questions.

2) The data has been verified. Repeated and other studies with a
different study area were excluded.

3) The collected data is selected according to criteria, and avail-
able articles are uploaded.

4) The answers to the research questions from the selected data
are synthesized, the results are summarized.

The data collection process of our research work is shown in
Figure 1

The following questions were addressed in the study:
* What are the main advantages of using virtual objects in edu-

cation?

* What is the impact of the virtual environment on the learning
process?

The next step of the study was a comparative analysis of the
results of a systematic review of best practices with the results of
our own experimental observation on the use of virtual learning
objects in the learning process.

The main criteria in the study are conference materials, reviews
of journals and literature related to the use of augmented reality,
virtual reality and objects in education and learning. Other criteria
used in this process are recurring articles, full-text articles, and
accessibility. All the criteria helped to select the main research
articles.

1.2 RESEARCH RESULTS
A selection of studies was conducted and data from the articles
were published to answer the research questions mentioned above.

The purpose of data publication is to produce results for a sys-
tematic review of the literature based on the research problems.

1. What are the main advantages of using virtual objects in
education?

Virtual learning objects are highly valued as a limited digital re-
source that can be reused as part of pedagogical practices and strate-
gies. Virtual learning objects are tools characterized by reusability,
adaptability, concreteness, modularity, interactivity, conceptuality,
accessibility, tolerance, and durability [24]. When used in the learn-
ing and cognitive process with a technological base, it includes a
variety of didactic materials (pictures, videos, games, websites, etc.).
After collecting several data from sources, the use of virtual objects
has been proven to be effective.

In the studies, students were surveyed about the effectiveness of
using virtual learning objects, and most of the participants stated
that they could increase creativity, improve language learning, me-
chanical skills, and spatial abilities. In learning concepts, virtual
objects are also very effective in enhancing student-centered learn-
ing. Analysis of current research on virtual objects in education,
their aspects related to the student and the educational process are
shown in the figures 2 and 3
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Figure 2: Aspects relating to students in the use of virtual objects in education

Figure 3: Aspects relating to educational process in the use of virtual objects in education

2. What is the impact of the virtual environment on the learning
process? The virtual environment allows us to use a constructivist
approach to learning. Students are free to interact with virtual
objects and other students. Teachers, wishing to offer students in-
teresting activities, must plan their learning activities very carefully
and pay special attention to working together. In addition, student
interaction with the content of the virtual environment and student
interaction in the classroom seem to have a strong influence on
student activities when using hybrid methods [20].

1.3 DISCUSSION
The main result of the above research shows that virtual objects can
be teaching aids that help students learn better. In addition, during
the pedagogical experiment based on augmented reality technolo-
gies, digital educational resources were developed, the impact of
the developed virtual learning objects on the learning content and
learning outcomes were studied. To test the effectiveness of the
learning outcomes, the learning cone scores [75] were taken as a
benchmark. As an experiment, two groups of students were ob-
served. The control group underwent passive learning without the
use of virtual learning objects. When studying the educational ma-
terial created for listening, viewing based on simple text materials,
it was found that residual knowledge is only 10-15% of the amount
of training material needed for students to assimilate. In the ex-
perimental group, mastering was carried out with active learning
of virtual and augmented reality as a result of simulating real ex-
perience when working with built-in educational material, and
as a result it turned out that the residual knowledge of students

amounted to 85-88% [41]. This clearly demonstrated the effective-
ness of embedded learning content with virtual learning objects
different from traditional format learning content.

As it was noted in the studies discussed above during the lit-
erature review, students responded mostly positively to the use
of virtual objects during experiments, and it was also proved that
their use in the educational system improved student academic
performance. Changes, adjustments may be made to incorporate
the virtual environment in the curriculum. Virtual objects open
the way to deeper study of any subject, and reality can expand
the paradigm of learning. Currently, the technology is developing
rapidly. Inexpensive and easy-to-use virtual and augmented reality
devices for the use of virtual objects are being produced. Based on
this, it can be stated that a comprehensive study of their use in the
learning process becomes very relevant.

1.4 CONCLUSIONS
In conclusion, it should be noted that the virtual learning environ-
ment in a general pedagogical context includes several types of
virtual learning objects. Using these objects allows the teacher to
explain a large amount of theoretical material quickly and easily,
while providing students with effective assimilation of knowledge,
develops creative thinking and increases motivation to learn.

A study of virtual education objects, as well as a study of the
use of laboratories for educational purposes, has shown their value.
There are many reasons and advantages of using virtual objects,
and the teacher can determine at what stage it should be used
in his subject. Virtual and augmented reality technologies allow

176



CompSysTech ’22, June 17, 18, 2022, University of Ruse, Ruse, Bulgaria Zhanat Nurbekova et al.

to interact with different areas of science, from creating virtual
laboratories and objects to research in physics, biology, chemistry,
astronomy, etc.

In addition, the results of our study allowed us to gain a deeper
understanding of the use of virtual environments in education. Vir-
tual learning environment includes several types of virtual learning
objects in the general pedagogical context.

The adaptation of teaching methods to the modern digital gen-
eration by improving the content of teaching and the introduction
of information technologies in education reflects the perspective of
the research direction, which today is a priority task of pedagog-
ical science and the EdTech industry. In this context, virtual and
augmented realities were concretized not only as an object of learn-
ing, but also as a mechanism of the carrier of the learning content,
as a means of assessing the acquired knowledge, as directions for
future research of approaches to the modernization of the learning
content.
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