f':i*. N ext Original Research

116-120

%% |Scientists

Furopean International Journal of Pedagogics

M) Check for updates Definition, Types And Role
Of Immersive
Technologies In Education

Naimova Maftunabonu Fayzullojonovna

Bukhara State Pedagogical Institute, Uzbekistan

OPEN ACCESS
22 September 2025 Abstract: This article provides detailed information
14 October 2025 about the importance of immersive technologies in

18 November 2025

Vol.0S Issuell 2025 education and their different types — Virtual Reality
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Extended Reality (XR). Immersive technologies help
students learn complex and abstract concepts more
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of the creative commons attributes 4.0 License. and motivating through interactivity. The article
examines the main features of these technologies, their
application in education, their impact on educational
effectiveness, and their role in consolidating student
knowledge. The article also analyzes the technological,
financial, and pedagogical difficulties that arise in
integrating immersive technologies into the education
system. The importance of improving the skills of
teachers, developing the infrastructure of educational
institutions, and creating effective pedagogical
approaches is emphasized for the successful
implementation of immersive technologies. The article
also examines the role of immersive technologies in the
digital transformation of the education system and the
prospects for their development in the future. The
research results show that immersive technologies have
great potential for improving the quality of education,
and their widespread implementation will serve to
make the educational process more modern, interactive
and effective.
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Introduction: Over the past decade, the rapid
development of information and communication
technologies has fundamentally transformed every
sphere. The education system, in particular, has not
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remained outside these changes and is radically
renewing its content and form through digitalization
and innovative approaches. In this context, immersive
technologies that is, technologies based on
sensitive, multi-layered environments that compel the
user to interact — are regarded as one of the most
promising directions in modern education [1].

Unlike conventional visual formats, immersive
technologies directly affect human emotions,
perception, and interaction with the environment.
With the help of these technologies, the learner feels
like a participant in a real or artificially created
environment. Through technologies such as virtual
reality (VR), augmented reality (AR), mixed reality
(MR), and extended reality (XR), the learning process
turns from simple knowledge acquisition into
experience-based learning. This, in turn, makes it
possible to increase the effectiveness of education,
strengthen students’ interest in lessons, and improve
the quality of learning.

Research conducted on a global scale shows that the
integration of immersive technologies into the learning
process is becoming an important factor in developing
learners’ cognitive activity, creative thinking, and
critical analysis skills. In particular, their role is
invaluable in STEM (science, technology, engineering,
mathematics) fields, as well as in medicine,
architecture, geography, and language teaching. For
example, medical students can safely practice real
operations using VR simulators, or study the muscular
system in 3D models through AR technology.

The post-pandemic period has brought new challenges

to the education system. Traditional classroom-based
lessons are being replaced by distance, online, and
hybrid learning formats. In this process, the distance
between teacher and student is reduced only through
technological tools. Immersive technologies,
meanwhile, are viewed as an effective means of solving
this problem. For example, students can, from home,
conduct experiments in a virtual laboratory via VR or
take a tour of historical sites. This makes the process of
acquiring knowledge much more vivid, interactive, and
effective.

The integration of immersive technologies into
education is not limited to technical aspects alone.
Methodological approaches, didactic strategies,
psychological perspectives, and social factors must also
be taken into account in this process. Therefore, it is of
urgent importance to study these technologies in depth,
classify their types, analyze their potential and
challenges in education, and develop scientific and
practical recommendations for their application.

This article serves precisely to meet these needs. It
provides an in-depth analysis of the key concepts of
immersive technologies, their types, and their areas of
practical application. In addition, it presents
scientifically grounded views on their role, advantages,
opportunities, and limitations within the modern
education system. The main aim of the article is to show
how the quality of education can be improved through
immersive technologies, to assess their effectiveness
from a scientific perspective, and to develop
recommendations regarding the prospects of these
technologies.

Table 1

Main aspects

Description

Term definition

Immersive technologies are a set of technologies that fully “immerse” the

user into an artificially created virtual or augmented environment.

Meaning

“Immersion” (English) means “submersion,” “diving in”; the user feels the

virtual world as if it were real.

Main types

- Virtual Reality (VR) - Augmented Reality (AR) - Mixed Reality (MR) -

Extended Reality (XR)

Technological

basis

3D visualization, motion-tracking sensors, control devices (VR headsets, AR

mobile applications, haptic devices, and others).

Immersive technologies are a set of technologies that
engage the user in an interactive learning or
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term “immersion,” translated from English, means
“submersion” or “full entry.” Through these
technologies, the user feels like a real participant in the
virtual environment [2]. In this process, a person’s
sense organs, spatial perception, and emotions are
directly affected.

Immersive technologies are manifested in four main
forms:

o Virtual Reality (VR) — completely immerses the
user in a virtual environment. The connection with the
real world is cut off, and the user moves only within a
computer-generated 3D environment.

o Augmented Reality (AR) — digital layers
(images, models, data) are added to the real world. The

user  simultaneously sees the  surrounding
environment and digital objects.
o Mixed Reality (MR) — virtual and real objects

coexist and interact with each other. For example, on
a real table, the user can interact with virtual models
placed there.

o Extended Reality (XR) — a generalizing concept
that encompasses all of the above forms and combines
VR, AR, and MR into a single spectrum.

From a technological perspective, the following key
tools are used to create an immersive experience:

. 3D visualization: the object or environment
being taught is presented in a three-dimensional,
realistic form;

o Motion-tracking Sensors: the user’s
movements, head motions, or hand gestures are
detected and integrated into the environment;

. Control devices: VR headsets, mobile devices
with AR applications, haptic (tactile) gloves, and other
devices help make the immersive experience more
complete [3].

These technologies serve to organize the learning

process in a more vivid, interactive way based on active
participation. The student or pupil turns from a passive
listener into an active participant, which in turn creates
the possibility for deeper and longer-lasting knowledge
retention.

The table of methods used in the study systematically
reflects the main pillars of the methodology. In the
table, the name of each method and its function in the
research process are clearly indicated, which ensures
the scientific validity and methodological precision of
the study.

With the help of the analytical method, previously
published scientific sources, international practices, and
dissertations on immersive technologies were studied in
depth. This strengthened the theoretical basis of the
topic and created a foundation for the research.

Through the presentation (classification) method,
various types of immersive technologies (VR, AR, MR,
XR) were categorized, and the specific features and
pedagogical possibilities of each were described in
detail. This helped to present the topic in a systematic
way.

The comparison method was used to evaluate the
effectiveness of traditional and immersive teaching
methods, comparing theirimpact on learner activity and
the level of knowledge acquisition.

The empirical observation method relates to the
practical part of the study: the use and results of various
AR and VR platforms in real educational processes were
observed and analyzed. Through this method,
theoretical knowledge was linked with practice.

The diagram and table method provided a visual
representation of the collected data, making it easier to
understand and compare them. This method played an
important role in expressing the research results clearly
and more precisely.

Table 2

Method

Explanation

Analytical method

Previously published scientific articles, dissertations and international
practices related to immersive technologies were studied.

Presentation
(classification) method

Immersive technologies were classified into VR, AR, MR, and XR forms,
and the specific features of each were highlighted.

Comparison method

A comparative analysis was carried out of traditional and immersive
teaching methods in terms of learner activity and level of mastery.

Empirical observation
method

An analysis was conducted based on practical observations of how certain
AR/VR platforms are used in the learning process.

Diagram and table
method

The data were presented visually in the form of tables and graphs, and
their effectiveness was substantiated.
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In recent years, the use of immersive technologies in
the field of education has been increasing at a rapid
pace. International studies show that more than
approximately 65% of educational institutions
worldwide are either piloting or actively using VR and
AR technologies (Statista, 2024). At the same time,
72% of learners rate studying with the help of
immersive technologies as more effective and
interesting.

According to survey results conducted in the U.S.
education system, it was found that students who
learned using VR retained about 30% more
information for a longer period compared to those
taught using traditional methods (EDUCAUSE Review,
2023). Likewise, students taught with AR technologies
achieved on average 25% better results in complex
subjects, particularly in biology and chemistry.

In Europe, the use of immersive technologies in
educational institutions grew from 45% to 78%
between 2018 and 2023 (European Commission
Report, 2024). This growth is mainly associated with
the decreasing cost of technologies, improved content
quality, and better teacher training.

In addition, recent surveys have revealed that more
than 60% of educational institutions face difficulties in
creating the necessary infrastructure for implementing
immersive technologies. These difficulties are
primarily related to a lack of financial resources and
technical specialists.

Overall, statistical data show that immersive
technologies play an important role in increasing the
effectiveness of education. At the same time, their
large-scale and high-quality implementation requires
systematic preparation and the mobilization of
adequate resources.

Immersive technologies are creating new pedagogical
opportunities in the field of education and serve to
increase the effectiveness of the learning process.
Research results and practical observations show that
technologies such as Virtual Reality (VR), Augmented
Reality (AR), Mixed Reality (MR), and Extended Reality
(XR) have a significant impact on students’ learning
processes. With the help of these technologies,
learners are able not only to acquire theoretical
knowledge, but also to master practical skills more
effectively [4].

First, immersive technologies considerably increase
interactivity and visualization in education. The
possibility of presenting complex concepts in 3D
format, controlling actions, and interacting with the
environment ensures that the learner gains a deeper
understanding of the subject. This makes the learning
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process especially effective in disciplines such as natural
sciences, medicine, and engineering.

Second, immersive technologies enhance learners’
activity and develop their self-regulation skills. Since
they feel themselves to be real participants in the
environment, greater motivation and interest arise
during the learning process. This, in turn, has a positive
effect on the long-term retention of knowledge in
memory.

However, there are a number of difficulties associated
with the large-scale implementation of these
technologies. The lack of technological infrastructure,
high costs, and problems in preparing teachers to work
with new technologies still remain obstacles in the field
of education. In addition, it should not be overlooked
that wearing VR headsets for long periods may cause
eye strain, dizziness, and other side effects.

The effectiveness of immersive technologies may vary
for each subject and educational level. In some fields,
these technologies can radically improve the learning
process, while in others their implementation may be
practically difficult or ineffective. Therefore, each
educational institution must choose technologies in
accordance with its own capabilities, needs, and goals,
and organize their effective use.

The study also revealed that, for the successful
integration of immersive technologies into the
educational process, it is necessary to update
pedagogical approaches as well. These approaches
should ensure interactive and personalized learning,
taking into account learners’ individual learning styles
[5].

In conclusion, although immersive technologies can
lead to revolutionary changes in the field of education,
their  effective implementation requires the
coordination of technological, pedagogical, and
organizational aspects. In the future, scientific research,
practical experiments, and innovations in this area will
play an important role in bringing the quality of
education to a new level.

CONCLUSION

In modern education systems, immersive technologies
— Virtual Reality (VR), Augmented Reality (AR), Mixed
Reality (MR), and Extended Reality (XR) — have begun
to play an important role. These technologies enrich the
learning process in interactive, visual, and practical
dimensions and serve to fundamentally improve the
quality of education. Research has shown that
immersive technologies make it possible to increase
learners’ activity in acquiring knowledge, to make
complex and abstract concepts more understandable,
and to strengthen practical skills.
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The use of VR and AR technologies in education has
been particularly successful in fields such as natural
sciences, engineering, and medicine, where they
create opportunities for students to test their
theoretical knowledge in real-life situations. At the
same time, immersive technologies are also an
important tool for ensuring the individualization of the
learning process, as they provide instruction adapted
to learners’ individual learning styles.

However, a number of problems need to be overcome
in order to implement these technologies effectively.
Technological infrastructure, the lack of financial
resources, insufficient teacher qualifications for
working with modern technologies, and potential side
effects that may impact students’ health — all of these
are serious challenges for educational institutions.

The introduction of immersive technologies into
education also requires changes in pedagogical
approaches. The development of interactive and
personalized teaching methods, engaging learners in
active participation, and taking into account their
individual needs are decisive factors in increasing the
effectiveness of these technologies.

In the future, the importance of scientific research on
the development and effective use of immersive
technologies will continue to grow. This will become an
important foundation for further improving the quality
of education, meeting learners’ individual learning
needs, and ensuring global competitiveness.
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