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Review

Eye-tracking in immersive virtual reality for education: a
review of the current progress and applications

Abstract: The concept of using eye-tracking in virtual reality for education has been
researched in various fields over the past years. With this review, we aim to discuss
the recent advancements and applications in this area, explain the technological
aspects, highlight the advantages of this approach and inspire interest in the field.
Eye-tracking has already been used in science for many decades and now has been
substantially reinforced by the addition of virtual and augmented reality
technologies. The first part of the review is a general overview of eye-tracking
concepts and its applications. In the second part, the focus shifted towards
application of eye-tracking in virtual reality. The third part is the description of the
recently emerged concept of eye-tracking in virtual reality when applied to education
and studying, which has not been thoroughly described before. We describe the main
findings, technological aspects and advantages of this approach.

Keywords: eye-tracking; virtual reality; education and VR, education and eye-
tracking

1. Introduction

Eye-tracking is a technology that has been for a long time used in
humanitarian and medical research [1,2], and quite recently it has become a
useful tool in the field of user experience design. The most well-known and
cited example of such eye-tracking use is a study from 2006, which showed
that while people browse the internet and look at the search engine results,
their attention is scattered on the page in a shape of a triangle or letter F, this
research has then been followed up and proved in the more recent years [3].
Active use of eye-tracking technology has facilitated the delivery of
information to the consumer in the media. Over time, the technology was
transposed into biomedical research and showed good results in the
rehabilitation measures after ischemic brain damage [4-10].

The successful use of technology in treatment has prompted researchers
to pay attention to the prospects of its use in studying healthy people. Thus,
when studying the decision-making process by an individual about the
need for social interactions in a virtual environment, it was demonstrated
that eye-tracking technologies can be used as a forecasting tool. The
frequency and duration of fixation, the peak velocity and amplitude of
saccades can be used to identify and eliminate transient states of uncertainty
when making perceptual decisions [11], as well as to assess the complexity
of the problem when it becomes too complicated due to overloading with
details [12]. In predicting decision making, gaze fixation, fixation duration,
and the number and duration of visits are of great importance. Sustainable
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combinations of these parameters form various starring strategies [13].

Also, with the help of eye-tracking it is possible to verify other higher
nervous functions: emotions, regret and disappointment [14], memorization
processes [15]. In addition to the prognostic function, eye-tracking
technologies can be used to control decision-making [16] and, in particular,
to increase its value [17]. As one of the possible options for such an impact
on the adoption of a two-alternative forced choice of a test subject, a simple
adjustment of the decision time can be used with interruption at the
moment of fixing the gaze on the target option [18]. An important study has
demonstrated [19] that the number of eye movements between
informationally important objects in the context of the current task is an
indicator that is inversely related to the quality of solving a cognitive task.

Research in the field of analysis of eye movements and eye trajectories
in the context of virtual three-dimensional space is fairly new. Some works
are aimed at studying the emotional behavior of a person interacting with
objects in a virtual space, in particular in studies [20,21], implicit eye
movements and their significance were analyzed with regards to the
influence of attention on the emotional learning processes. Some
researchers are studying the possibility of forming interactive interfaces for
interacting with a virtual environment by changing the trajectory of the
gaze [22]. Research in the field of education is also beginning to appear, for
example, in [23], the possibility of constructing a predictive system of the
level of students' skills was studied by analyzing their trajectory of view in
a virtual environment. Part of the research is also aimed at analyzing the
usability of VR interfaces by studying the gaze trajectory fixed in virtual
three-dimensional space [24]. Thus, over the past 5 years, sufficient
experience has been gained in using eye-tracking as a technology for
predicting, evaluating and managing the solution of emotional and
cognitive tasks.

Although there has been extensive research and many review papers on
the basic concepts and applications of the eye-tracking technology to
various fields, the concept of eye-tracking in virtual reality for educational
purposes is a rather new direction that has only appeared in the last few
years. The bases behind it consists of the assumption that if eye-tracking is
a helpful tool for enhancing cognitive functions in ill and healthy people, it
could also be used to enhance the learning process in students. Hence, this
review article is aimed at highlighting the current progress in the area of
eye-tracking in virtual reality for educational purposes. The article consists
of three parts: brief overview of eye-tracking techniques and application
fields with the highlights of major developments, the implementation of
eye-tracking in virtual reality in different fields of science and the
description of on-going new research in the field of eye-tracking in virtual
reality and education.

2. Eye-tracking concepts and applications

Page 2 of 18


https://doi.org/10.20944/preprints202104.0328.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 April 2021 d0i:10.20944/preprints202104.0328.v1

Eye-tracking has been broadly used for many years as a tool for
investigation of human cognition. It first appeared in the early 20th century,
when special contact lenses were used with a pointer attached to them as a
first eye-tracker device. Later this technique has been changed and
optimised by using light beams and recording their reflection on film
instead [25,26]. In the 1960’s the eye-tracking as we know it now have been
developed, new approaches have evolved and since then have been further
studied and improved [27,28]. It is safe to say that the methods used for
detecting eye-movements have become significantly more accurate in the
recent years. At the moment, the most used methods in the field of eye-
tracking involve the video systems with computer vision techniques usage
[29]. With the advances in the field of optics and microelectronics, the
emergence of high-quality cameras, made it possible to use eye-tracking
devices of small size, which can even be fitted to the portable “smart”
glasses or a VR headset. These facilitate accurate measure of eye movement
and provide large amounts of data. These eye tracking methods have been
described in a variety of different experimental methods [30]. These
technological advances can explain the fact that eye-tracking is now widely
and efficiently used in human cognition research.

2.1 Technological aspects

The concept of modern eye tracking device is based on an array of
infrared or near-infrared light sources and cameras that track the gaze
behavior of one or both eyes [31]. In most of the currently used systems, an
array of invisible light sources illuminates the eye and produces a corneal
reflection, then the eye tracker device records the relationship between the
centre of the pupil and the reflection, on order to calculate the vectors that
can fully describe the relationship of eye position to the location in the
perceived world [29]. The calculated viewpoint in space moves with the
movement of eyes. At the moment, eye trackers are available in several
hardware configurations, varying in size and price. These include more
conventional “chin-up” systems for head stabilization, remote systems that
can only account for a limited amount of head movement and mobile eye-
wear-based systems, the latter being the newest type. All of these hardware
types have different advantages and disadvantages that are related to
spatial (i.e. tracking) accuracy, tracking speed, mobility, portability, and
cost [32,33].

The indicators of visual behaviour that are important for the
understanding of the interpretive process and are provided by eye-trackers
include: motion, position, numeracy and latency indicators [31]. In order to
get a clear picture of how eye-trackers collect data, it is important to realize
that the eye is constantly moving between fixation points. The fixations are
instantaneous pauses of the eyes in space for a very short time of time
(milliseconds). The movements between successive fixations are called
saccades [31]. Motion measurements provide quantitative analyses of the
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eye movement patterns in space during saccades, for example the distance
between successive saccades and saccade speed. The position of the gaze is
measured in Cartesian coordinate space which can be done in a real scene
or on a computer monitor. Numerical measures are used to identify the
frequency of fixations and saccades of the eyes during scene perception, for
example per unit time, and how these values change according to the
position of the subject. The temporal dynamics of fixations and saccades is
then estimated by the latency measures, these can include the duration of
first fixation, subsequent fixations and the duration of saccades.

The recorded patterns of sequential saccades and fixations are then
analysed with regards to the factors that can influence them. These factors
include both internal states, for example, frustration, anxiety, mental load,
uncertainty, and external states, such as the salience and organisation of the
stimulus.

After explaining the technical side of the eye-tracking process, it is
important to consider the areas of science and research where this
technology has been most successfully applied in recent years.

2.2 In behavioral science

One of the fields where eye-tracking has been extensively used and
studied over the last decade is without a doubt behavioral and cognitive
science. There have been many studies that present eye-trackers for tracking
changes in cognition [34]. In one of such studies it has been shown that the
total viewing time and fixation time in areas corresponding to non-
cooperative solutions is associated with the general level of participants’
cooperation. The increase in the total viewing time and fixation time on the
areas that correspond to non-cooperative solutions happens due to the
preference for non-cooperation by participants and a decrease in the overall
level of cooperation. Therefore, the viewing time clearly correlates with the
decision making process. The number of fixations on group attributes is
associated with group identity, but it does not immediately lead to
cooperative behavior [9].

Eye-tracking technology has been a useful tool in the research that is
related to social attention. For example, it has been shown that results from
certain experimental studies correlate with measures of social impairment
and with autism symptom severity. It has been found that reduced attention
to social stimuli or increased attention to non-social stimuli is correlated
with behavioral measures of autism [35-37]. Face processing as well as
language skills are also significantly correlated with measures of social
attention. A strong association between face processing skills and attention
to faces has been reported for children [38], more studies suggested that
attention to a speaker’s mouth and eyes could be a predictive measure of
how fast the words are recognised among children with ASD [39].
Moreover, when the processing of such social information as eye and mouth
movement is atypical, it is correlated with difficulties in language learning
or social impairment. An increase in the attention towards mouth has been
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associated with increased social adaptation [40] and communicative
competence [41]. These results suggest that eye-tracking methods are
promising for studying social attention in ASD and can be successfully used
in studies with children.

2.3 Eye tracking in medicine

The eye-tracking has been extensively used in medical research. This has
been reported and reviewed in many papers over the past decade [2,42-45].
As one of the prior examples, eye-trackers have been used alongside
machine learning to improve the diagnostics and predict diagnostics errors
before they can even occur. These techniques can provide automatic cueing
or feedback to be provided to learners during image examination [46]. The
wide use of this technology has become available due to eye trackers
becoming more portable, easier to use, cheaper and more available to
consumers. With regards to diagnostics, automatic feedback has become
possible by parsing medical images into diagnostically relevant and non-
relevant regions (ROIs) by using expert annotation or automated machine
vision techniques [47-49]. Once these regions are known to the system that
is used eye tracking, fixations on the important regions are recorded. The
recordings are then used to study spatial distribution of attention over a
digital image and the time of fixations. Once there is enough data available,
it can be fed into the machine learning algorithm to provide automated
diagnostics.

Another significant area of medical research that is associated with the
use of eye-tracking devices is related to rehabilitation. It has been shown
that the combination of virtual reality technology and eye-tracking,
improves rehabilitation of such brain functions as attention, memory, motor
and visual-spatial abilities and speech when compared to traditional
therapy methods [2]. Moreover, it has been reported that virtual reality
training was able to stimulate the patients’ motivation. The universal
ability, which is not tied to the nature and specifics of the disease, to increase
motivation and demonstrate better results in rehabilitation of lost cognitive
functions has been reported. This universal property was demonstrated for
brain injuries [50] and neurodegenerative diseases [4,7,8]. This finding
allowed to reduce the total hospitalization time of patients while increasing
the duration of rehabilitation training [8]. These few examples demonstrate
the importance of this technology in the medical field and the applications
to medical education will be discussed further.

2.4 Eye tracking in design

There has been a variety of works reporting a wide use of eye-tracking
technology in various fields of design . The technology has been
implemented in graphic design as well as other computer-based visual
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evaluation methods in order to measure the distribution of visual attention
over the past decades [51,52]. In a study from 2016, eye-tracking was used
to assess computer-based visual tools, which helps decision-making in
order to investigate ecosystem services [53]. It has been suggested that the
ability of users to understand ecosystem services can be improved through
the use of such decision support systems. Other studies have analyzed the
data from eye-trackers such as fixation time, saccade amplitude, gaze paths
etc of how people can perceive landscapes [54-56]. The opportunities, as
well as challenges for the use of eye-tracking in the fields of cartography,
geographic information science, spatial cognitions etc. have recently been
reported in a broad review [57]. Eye-tracking has also been investigated in
the built environment, for example a study of a contextual guidance model
with a Bayesian framework was used in order to predict regions of gaze
fixation of people while they search for objects in space (eg. pedestrian
paintings on the street) [58]. Similar work has been done by Ehinger et al.
[59] with an addition of the pedestrians being present or absent in the
picture. Eye-tracking in the built environment has also been used to find out
about visual preferences that people have with regards to the general
objects in public spaces [60]. The effectiveness of GIS software was studied
with eye-tracking when the subjects performed orientation tasks with the
help of GIS [61]. This study provided a useful insight into the way people
orientate, and the subjects that were successful in the self-localization task,
were found to spend more visual attention on objects that provided helpful
clues.Recently, real-time eye-tracking systems have been implemented to
increase efficiency and quality of interactive graphics applications as well
as large scale display systems.

3. Eye-tracking in VR

Virtual reality (VR) is a powerful tool which can change the way we
work and relax, it can also transform the learning techniques in the near
future. New applications of VR are invented every day, so it is safe to say
that it could be present in our daily life in a relatively short time. The extent
of VR research is rather large and recently many virtual reality systems with
eye-tracking have emerged.. A vast part of VR research is aimed at
improving user-experience and reducing usability issues, and it is believed
that eye-tracking technology can be of assistance in this task [62].

Essentially, eye-tracking gives the ability to identify what the user’s gaze
is focusing on in the virtual reality environment (VRe). Moreover, VR can
be used to change the focus of attention if it will increase the positive
outcome of the task. There are techniques to draw attention to certain things
in the VRe, which can be used if needed. The success of these techniques
can be constantly checked, since the gaze of the user is tracked in real time.
The use of eye-tracking in VR can be a helpful asset, not only improving the
work of various applications, but also identifying disadvantages of some
VRe. In VR, full body motion tracking can be used, so the environment can
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react to the user’s movement, action and gaze.

In comparison to the real-world eye-tracking, the one in VR has an
advantage of the easier definition of the regions that the user had looked at.
These regions of interest can also be identified in time and reconstructed.
The experimental set-up with eye-tracking in virtual reality is much more
flexible and promising for many fields of science since it can be thoroughly
controlled. One can control the data collection, environmental settings, and
make the stimuli more natural for the user, therefore enhancing the
possibilities of research. It is especially useful in research that focuses on
human cognition and behaviour. It has been reported that such eye-
movement signals as pupil diameter can be used for emotional recognition,
and therefore there is a correlation between various emotions and the pupil
size [75]. Research has provided a comparison between eye-tracking in VRe
emotional recognition and the classic EEG approach. This research suggests
that although the eye-tracking classification method was not as efficient as
EEG, it still had statistically good enough results to be considered a useful
tool for this task. [76].

Various implementations of VR and eye tracking have been numerously
reported in the field of computer science. Some research includes very
detailed technical reports of VR and eye-tracking implementations. For
example a review paper by V. Clay at al gives a step by step explanation of
the available hardware and techniques used to implement eye tracking into
the VR set [62]. Other studies have been dedicated to the development of
VR devices and improvement of existing hardware. There is a particularly
interesting study, which assesses what technical requirements a VR set
needs to have in order to generate a well-known immersive effect of being
“in reality”, or as researchers refer to it, in “presence” [63].

A lot of recent VR research is being conducted in the area of computer-
gaming. T The ability to use eye-gaze in the gameplay has for a long time
been a question of investigation and a desired feature for the gaming
industry. This topic was given further rise with the launch of the first VR
headset with built-in eye-tracking “Fove” in 2016. Apart from using gaze as
an instrument of gameplay, eye-tracking can also collect data on where the
attention of the gamer is scattered in 3D VRe, therefore, an adaptive game
mechanism can create reactive content in the gameplay. One of the papers
has shown that the use of gaze to interact with remote objects in the VRe is
much faster than the use of hands [64], which could be used as a great
advantage for shooting or racing games or any other applications where
special attention is paid to speed and aiming quality.

Gaze can also be used as means of nonverbal communication, especially
useful in the collaborative VR environments. There has been research
showing that the use of VR can actually regulate the interaction between
people in this process [65]. The integration of eye-movement in avatar
interactions is actively researched with the use of eye-tracking [66].
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In the area of medical research VR technology has been studied and
integrated into the educational process. An example of this would be the
study of nurse education in a collaborative immersive system [67], or
another research on the medical training in a virtual hospital and medical
professional training [68,69]. Vr technology has been reported and
researched in dental medicine, such as simulated caries removal exercise
for dental students in VR [70] or a surgical education system where the
finger tracking is used to show the students the location of the fingers and
the exact movements of the expert’s fingers during surgery [71]. Another
use of VR in medicine is rehabilitation, where the technology is used on
patients. Many papers regarding rehabilitation have been reported so fat,
an example is a VR based therapy for vestibular problems [72], VRe
breathing exercises for people with Chronic Obstructive Pulmonary Disease
[73]. VR has been used to visualize the body and actually move through the
neural tissue, this feature has been used in medical research [74]. In recent
years VR with eye-tracking has been appearing in the medical field. It has
proven itself especially useful in the area of medical education and will be
described below.

Here we have described the major areas of eye-tracking in VR research
which has been rapidly developing in the last years. With the development
of this scientific area, more and more research emerges on the advantages
and importance of VR in educational programs. This will be discussed in
more detail in the next section.

4. Eye-tracking in VR for education

4.1 Overview of recent research and applications

A concept that has been the major interest of this review is the eye-
tracking in VR, that can be used in education in order to enhance the
learning process and to assess the knowledge of students. This idea has been
reported in some literature over the past decade, especially with regards to
medical education, however the field is still evolving and the wide use in
the other fields is yet to be seen. Here, we describe the findings of the
aforementioned papers and suggest ways in which the technology can be
applied to the assessment of knowledge in the classroom.

An immersive education environment can potentially provide
functionality for assessment procedures with minimal distraction. These
technologies can both measure the knowledge level of the taken course and
take into account individual aspects, cognitive abilities and achievements of
each particular student, therefore personalizing the learning trajectories to
enable the best possible result.

Some research has recently been conducted in the area of knowledge
assessments, for example, students were asked to read a text or a fragment
of text being in the virtual reality environment (VRe). It has been stated that
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their knowledge in a particular field can be judged by data collected from
eye-tracker, more specifically, the concentration on specific words and
expressions during the task [77].

Eye-tracking has been used for years in medical education and training,
and it is believed that eye tracking in VR will provide even more
opportunities to enhance the learning process. One of the major findings in
this field suggests that experts and novices move their eyes differently [78].
It has been mentioned that the use of eye-tracking in medical education can
perhaps decrease the time it takes a novice to become an expert by accessing
gaze patterns.

New frameworks for those studying and working in help are being
developed by the international accreditation establishment to ensure the
highest level of healthcare professionals. An example of such a framework
is Competency-based medical education (CBME), which is aimed at
ensuring that healthcare workers have high expertise that isn’t just certified
on paper but also proven by practise [79]. In recent years CBME is already
being implemented by including new standards of teaching, assessment
and curriculum into medical education and practice [80-84]. Due to these
changes, we need new technology to facilitate the assessment procedure
and eye-tracking in VR can surely become one of the major tools in this
process.

Research in the field of medical education suggests that the pattern of
eye movement of students changes with regards to diagnostics as they
progress in the studies. More specifically, the eye movements become more
rapid and move towards the important for diagnostic regions [78]. Hence,
the eye-movement of students becomes more and more like that of an
expert, this process can be time and analysed. It has also been suggested
that this process can be accelerated by showing students video material of
the expert’s eye movement, this method is called eye-movement modeling
examples (EMMEs).

The technology and application of EMMESs has been rapidly developing
and many interesting studies have already been produced. EMMEs include
video of expert eye movement as well as audio description of the action by
the expert [85,86]. The scientific basis behind this method lies in
neuroscience, where it has been shown that the brain can mirror actions,
when another person’s action is observed. Such a response is known as a
“mirror system” and can be integrated into the learning process [87,88]. This
technology provides students with the unique opportunity to learn from the
experts in the field without them being physically available, this brings the
home- or distant education to a new level of quality, which is particularly
relevant during the pandemic outbreak [78].

EMMEs method had been used outside the medical education field, one
of the studies reported that the use of EMMEs improved the ability of notice
aircraft inspectors to detect aircraft faults [89]. The same has been observed
for circuit board inspectors [90,91]. Moreover, EMMEs accelerated the speed
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of debugging for the software engineers [92]. Reports show that with the
use of EMMESs students can become better readers and solve logical tasks
such as puzzles faster [93].

When the gaze is analyzed with the use of eye-trackers, in the medical
diagnostic field it is seen that a sequence of saccades and fixation over a
medical image appears. In one study, radiographers viewed the eye
movements of either fellow novices or experts during the learning process
and then interpreted a chest X-ray [94]. Interestingly, it has been shown that
the ability to notice and locate pulmonary conditions has improved in
comparison to “free-search” not only from observing the experts but also
from observing novices.

In a recent study, medical students observed a video of child epilepsy
cases. The video was played in three different settings, in the first one the
expert was narrating the video with voice, this was a control video sample.
In the second, the eye-movement of the expert was traced onto the video by
a small circle on the images. In the third video, the eye movements of the
expert were also presented, but the area of the image, which the expert
didn’t focus on, was blurred out. The results of this study showed an
increase in the diagnostic of students after viewing the third video and no
change for the first or the second. Therefore, specific viewing conditions can
facilitate the use of a “mirror” system in the brain and enhance the learning
process [95].

The available research suggests that vision tracking in VR can be a useful
tool for developing diagnostic skills in medical students. It is well known
that the process of medical education and training is a long multi-step
process, therefore, using eye-tracking in VR alongside conventional
teaching techniques might be able to increase the efficiency and accelerate
the training.

With the successful and effective implementation of eye-tracking
in virtual reality into medical education and training, it makes sense to
interpolate these findings into other fields of education. Based on the
presented data, it can be argued that a field of scientific education, which
usually involves a lot of lab work, would greatly benefit from the novelty
of eye-tracking in virtual reality. The personalization of learning trajectories
in chemistry education can be achieved in a variety of ways. The
implementation of virtual reality can create an environment where students
learn each topic at their own pace. Eye tracking can be used to collect the
data regarding the process of a student on a chemical topic. From the
available research, it can be seen, that the amount of time students spend on
specific words or tasks, represents how well they know the topic. It can be
anticipated that the better knowledge students have, the less time they will
spend looking at incorrect answers and the quicker they will concentrate
their gaze on the correct one in tests. Same assessment can be done with
regards to chemical exercises. Naturally, some students will learn faster
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than others, and eye tracking could be a good measure of this process. The
educational process can then be personalized, and the specific tasks where
students spent the most time or couldn’t concentrate their gaze on the
correct answers, will be repeated. Specific topics on which extra work
should be conducted will be highlighted for each student individually.

The use of eye tracking in virtual reality for conducting tests will
eliminate the issue of cheating in tests or the absence of questions due to
peer pressure and anxiety, since the results of such testing would be self-
explanatory for the teacher.

4.2 Experimental set-up

Experimental set-up of eye-tracking in VR includes both: hardware and
software components. The hardware consists of a VR-set, which is the head-
mounted display that often comes with controllers. The controllers are held
in hands and allow the user to interact with the virtual environment. The
motion trackers that come with the VR-set are installed around the
participant. The modern sets with high quality components can be provided

include HTC Vive (https://www.vive.com/eu/product/), which has already

been used for educational purposes. The eye-trackers can be purchased
separately and are produced for specific types of headsets. There are also
headsets that already include eye-trackers, for example HTC Vive Pro VR

(https://www.vive.com/eu/product/vive-pro-eye/overview/). Hardware

equipments also includes PC, which provides the interface for the use of VR
headset. It is worth noting, that the PC has have powerful processors,
therefore, the choice is often directed towards gaming PCs. Along with the
PC, headphone sets and sets of cables are needed for each participant.

The software part includes licenses for tools, which allow to design and
create virtual experiments. However, it is worth noting, that many
instruments for VR are open source and available for free, such as the

student version of game-engine Unity (https://unity.com/unity/features/vr).

An example of a free tool that can be used for chemistry education is

NarupaXR (https://irlitch.io/narupaxr), which offers interactive molecular

dynamic simulations in VR.

Although the complete set-up for eye-tracking in VR can seem quite
costly, it is a necessary tool for modern classrooms and laboratories. The
scope of applications and the advantages for the educational process
outweigh the disadvantage of the price. Moreover, creating an
infrastructure that can support distance and personalized learning is a
challenge that educational systems in many countries are now facing, and

virtual reality can be one of the high tech solutions for this issue.
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5. Conclusions

In conclusion, the current review has provided firstly an overview of the
areas where the eye-tracking technology has been researched and
implemented over the past decades. Secondly, it shows that the VR
technology has been widely applied in many fields of scientific research
over the past years and the interest in it continues to grow. It can be
observed that both these technologies are sophisticated and well
researched, moreover, we argue that now they can be used together and
more extensively applied to the area of education. A major advantage of
VR in the educational field is the ability to combine classic laboratory
experience, while eliminating dangers that are associated with it for school
and university students. Implementation of eye-tracking in VR provides
new interesting approaches for studying the attention and motivation of
students, possibly accelerating and making the education more efficient as
well as a tool for assessment. The ability to use VR with different
environments, model and control every aspect of the process, makes it an
indispensable educational tool. In this review, we provide a possible
trajectory for the development and application of these technologies in the
classroom.

It is worth noting that development of new methods for using eye-
tracking in VR for education is especially relevant in the current situation,
with many countries world-wide switching to distant teaching and the
educational system trying to adapt to the changes. The methods of eye-
tracking in VR implementation with regards to hardware and software have
been numerous reported, therefore this technology can soon become
available in day to day life.

However, there are certain disadvantages for this technology, a major
one of which being motion sickness and visual discomfort which appears
while using VR for a longer time. It can prevent students from using the
technology to its full potential or even using it at all. We believe that these
obstacles will be surpassed due to the current extensive research in this
field.

Overall, we believe that eye-tracking in combination with VR presents a
powerful tool that can change the way we perceive education and greatly
expand the potential of modern educational programs. This combination
has already been successfully applied in the field of medical education,
therefore we suggest that more people from different fields should pay

attention to this technology and consider the possibility of its
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implementation into the educational process.
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