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ABSTRACT

Virtual Reality(VR) is still an emerging technology in terms of
recognizing its full potential in education and specifically in
teacher education. A key issue of a VR-based approach for
teacher training, is the level of presence along with the empathy
inflicted on the trainees that will allow them to experience
realistic and emotion-rich classroom situations in a virtual
environment. This paper describes an experiment that aims to
assess the influence of the graphical realism of a virtual classroom
to the levels of presence and development of empathy skills for
trainee teachers. Moreover, a second objective is to investigate
whether there are significant differences between training in a VR
classroom and a real physical classroom and how this affects the
trainee teacher. The overall conclusion of the experiment is that
the design of the VR classroom environment influenced the levels
of immersion and presence. Moreover, according to the results
there are serious indications that the VR system provided users the
immersion necessary for the development of embodied thinking
skills and thus of empathy in relation to multiculturalism.
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1 INTRODUCTION

The objective of this research is to present new opportunities
for improving teacher education via using a virtual reality (VR)
based framework. Research revealed several advantages of using
VR in education with the most important one being the ability of
such an environment to mimic real-world situations allowing the
users to experience realistic learning experiences that are
transferrable to the real world. VR can provide teachers an
absorbing, realistic and interactive virtual classroom, allowing
them to engage in realistic interactions with virtual students. The
sense of presence plays a key role for the success of such a VR
environment, as it helps the users to evaluate their experience
within it.

The current research aims to utilize VR technology for
providing teachers the opportunity to live the life of someone else,
and more particularly the life of their students, allowing them to
experience different perspectives that will help them understand
their students’ point of view. In an attempt to create real-life class
situations, the scenarios of the VR application were formulated
based on an extensive literature research, survey and interview
with experts of education. The ultimate aim is to target the
cultivation of teacher’s empathy skills by providing them the
opportunity to take the perspective of the student, but without
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losing the integrity of their own existence. Even though research
relative to the use of VR in education is constantly growing, most
of the studies focus on the use and impact of this technology on
the students. Research on the implementation of VR in teacher
training is still at its infancy providing little insight into their
impact in the preparation of teachers. Addressing the lack of
research in the use of VR in teacher education, this paper
describes an experiment that aims to investigate whether the
design and the graphical realism of a virtual classroom for teacher
training affected participants’ sense of presence and cultivation of
empathy, in order to help us understand whether there are specific
parameters that need to be considered when designing a VR
system for this specific target group [1, 2]. For this reason, two
different VR systems were developed, one based on real
classroom appearance and one based on an imaginary class, in
order to compare users’ experiences in the different VR
environments and investigate possible differences. Moreover, as
part of the experiment there was also a group that was trained in
real time in a real classroom, in order to compare the differences
among the three groups regarding presence and identify whether
teacher training via VR is more effective when compared to
simulated training in a real classroom.

The present study contributes to existing literature regarding
the use of VR in the field of education and specifically teacher
education providing new insights and posing new challenges for
further research. The results obtained contribute to the process of
designing an optimum virtual classroom environment for teachers
that caters for the pedagogical needs of the trainees [3]. For this
reason, equal emphasis was placed both in the graphical
representation of the virtual class world and in the scenario of the
application. Along these lines, the scenario of the application
should reflect real problems and needs of teachers in order to
motivate them to get engaged with the application. Moreover, the
proposed VR application aims to address the cultivation of
empathy skills to teachers, something that has not been done
before with this specific target group in VR environments.
Empathy is a skill that is considered of paramount importance for
teachers yet has been neglected by most competence models [4,
5]. For the needs of the experiment, user responses were recorded
using questioners and EEG signals. However, in this paper
emphasis is given to the analysis of questioner-based responses.

2 LITERATURE REVIEW

To clarify the scope and the objectives of this research, this a
short description of the problem of teacher training, that the
proposed VR system aims to address, is presented.

2.1 VR for Teacher Education

The quality of teacher training has received significant attention
within Europe’s Strategy 'Education and Training 2020', as
teachers are a key component in shaping future generations of
learners [6]. However, research results indicate several significant
problems in teacher education that undermine the quality of
teachers and thus of education itself. The most significant problem
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is the lack of practice in teacher education programmes. Most
universities but also lifelong learning programs for teachers do not
provide on the job experiences or practicum that would give
teachers the opportunity to learn on the job through the experience
of their colleagues, instead of using trial and error techniques in
the classroom, risking harming the students [4].

Hence, there is a theory-practice gap that needs to be
addressed that will lead to high-quality and well-trained teachers
leading to high-quality education [7]. Virtual Reality (VR) could
offer an effective way for experiential learning that bridges the
gap between theory and practice towards this end. VR can offer
teachers engaging and immersive experiences, allowing them to
experience real world classroom situations which require rapid
thinking and quick analysis for effective management. VR-based
learning can be the way to develop teachers’ professional
knowledge, skills, and competencies, whilst protecting students
from unnecessary risks. A suitable virtual-reality framework can
be used to support teachers’ continuous professional development
through systematic individualized training. By taking advantage
of virtual reality technology, the proposed framework will provide
in-service and pre-service teachers a safe virtual classroom
environment, within which they will be able to gain classroom
teaching expertise, through experimentation but without the risk
of harming real-life students.

The last few years, the use of virtual reality environments in
education to foster learning has attracted the interest of the
scientific community [8, 9, 10]. The most significant benefit of
using virtual reality environments in learning is that they provide
users the opportunity to experience situations that cannot be
accessed physically [11]. Moreover, virtual reality environments
increase learner’s involvement and motivation while the support
many different learning styles [11].

Despite the extensive use of virtual technology in fields such
as medicine and military, in the field of teacher education its use
is extremely limited. However, preliminary investigations
revealed that the use of such a methodology in teacher preparation
has considerable potential. Previous research results indicated the
positive impact of VR training in teachers’ ability to understand
and detect students’ possible disorders such as vision disorders
[12] or identify and deal with bullying-related issues [13].
Constant training within the virtual environment will better
prepare teachers and will ensure their survival in todays’ digital
and multicultural classrooms.

By the same token, virtual classroom environments aim to
provide an innovative training tool that can be used for constant
professional development and update of teachers’ skills so that
teachers can remain productive [14]. Furthermore, the use of
virtual environments will allow teachers to take control of their
own learning, monitor their progress and thus learn more. Equally
important is that the virtual environment will provide immediate
feedback and data that in an actual classroom would be difficulty
to identify [14].

2.2 Empathy and Presence in VR Training Tools
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Empathy is considered a skill of paramount importance for
teachers especially nowadays that they are dealing with a
multicultural student population with different needs that must be
addressed equally.

Empathetic teachers can better understand the needs and
individualities of students [15]. Additionally, empathy skills allow
teachers to put themselves in pupil’s position, understand their
psychology and behavior that will not only help them establish a
strong relationship with the students but also help them maintain
student’s attention and motivation within the classroom [15].
Skills of empathy can promote the development of a strong
relationship between teachers and their students. Consequently,
this relationship can promote students’ motivation, especially of
diverse students, and their openness and attentiveness, but also
can help teachers adjust their teaching practice and strategies to
meet the needs of their culturally diverse classroom [16, 17].
Therefore, it is essential that teacher education programs promote
the development of empathy skills, to enhance teachers’ ability to
manage effectively the needs of the diverse student population
[17].

Even though empathy skills are considered of significant
importance in teacher training, to the best of our knowledge they
are not included in most teacher education competence models.
Empathy is considered a key competence to the model developed
by the National Institute of Education (NIE) in Singapore [7].
This lack of empathy to European competence models in
conjunction with advice by experts of education formed the basis
for investigating the possibility of enhancing teachers’ empathy
skills via VR-based training. VR offers the users the opportunity
to live the life of someone else getting an idea of what someone
else’s life might be like [18]. This fact makes VR a potential
future tool in the cultivation of teachers’ empathy skills by
allowing them to experience the viewpoint of their students.

According to Carey et al. [19], VR is considered to be an
empathy-inducing medium. VR experience provides the user the
immersion necessary for the development of embodied thinking
skills and thus of empathy [19]. An immersive virtual
environment can surround the user leading to high levels of
presence, which means that the users feels being there inside the
virtual world [8]. To achieve embodiment in a VR system it is
essential to achieve a sense of presence in a VR system that has
been achieved when the users report a sensation of being in the
virtual world (“you are there’) [20].

Lombard and Ditton [21] argue that a strong sense of presence
can be achieved if human senses are activated. The more senses
are activated the stronger the sense of presence is. Therefore,
senses of smell, body movement and touch in a VR system is
more likely to contribute to a stronger sense of presence.
Moreover, Lombard and Ditton indicate several factors that can

contribute to a stronger sense of presence but at the same time
they point out that further research is required to the field. One
factor seems to be visual displays, like the quality of the image or
the viewing distance, the color or the movement of images, the
third dimension of depth, the camera’s point of view can affect
participants feeling of being a part of the environment and thus
can affect the levels of sense of presence. Important seems also to
be user’s movement as the body movement in the physical world
can affect presence. Equally important is the interaction of the
user in the VR environment and the response of the system in the
users’ input can also affect presence.

One significant aspect of VR systems is that they provoke
presence that affects positively skill training. This is a significant
advantage of VR systems and for this reason they are used for
training purposes even in fields such as military, surgery and pilot
training, as they are more beneficial than low presence media such
as textbooks. Thus, the sense of presence plays a key role in a VR
system. Several studies have been conducted on the topic of
presence, however, further research is required to investigate
presence in relation to our application of teacher training [20, 21].

3 EXPERIMENTAL SETUP

In this section we describe the experimental set up used as the
basis of our investigation that aims to assess the suitability of VR
for training teachers to deal with multi-cultural classes.

3.1 Classroom Scenes

As part of the experiment three different class scene settings were
used:

e Virtual Environment with Realistic Appearance: An
important aspect that had to be taken into consideration
for the design of the virtual classroom was the
resemblance of the scene to a real classroom, to create
the users a strong sense of presence in the virtual
environment. For this reason, the 3D models of the
virtual classroom were designed based on real
classrooms (see figures 1 and 2).

- ‘ -

Figure 1: Real classroom environment
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Figure 2: The Virtual environment with realistic appearance
in Unity

e  Virtual Environment with Imaginary Appearance: As
system design requires considering the target group,
during the development of the VR system and after
discussion with education experts, some expressed the
opinion that the virtual world should have different
appearance than a real classroom setting. Therefore, a
second imaginary virtual environment was developed
(see figure 3).

Figure 3: The imaginary virtual classroom environment in
Unity

e  Physical (Real) Class Environment: A physical
classroom space with real students participating in the
scene, was also used (see figure 4).

Figure 4: The real classroom setting during the experiment

Three groups participated in the experiment, each consisting of
11 participants and each experienced a different classroom setting
among the three variations described above. The first group,
Virtual Realistic group (VR.group) executed all the tasks in a
Virtual Environment based on a real classroom setting. The
second group, Virtual Imaginary group (VI.group) executed the
tasks in the Virtual Imaginary classroom Environment. Finally,
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the third group, Physical Space group (PS.group) experienced the
same scenario in a Physical classroom.

3.2 Scenario

The scenario of the application deals with multiculturalism and
verbal bullying in a typical school classroom environment.
According to the scenario, the teacher introduces a new foreign
student called Lynn to the classroom. Following her introduction
to the class, Lynn receives verbal bulling from her Caucasian
classmates. The user-teacher was given the opportunity to view
the whole experience in the virtual class from two different
perspectives.

e Perspective I: The participant-teacher views the scene
from the eyes of Lynn.

e Perspective II: The participant-teacher views the scene
from the eyes of the teacher.

The scenario and the dialogues were the same at both
perspectives, the only difference was the camera position allowing
the user to observe the bulling incidents initially through the eyes
of the student (Perspective I) and then through the eyes of the
teacher (Perspective II). Examples of views from the perspective
of the student and the teachers are shown in figures 5 and 6
respectively.

Figure 5: View through the eyes of the student in the
imaginary virtual classroom environment

Figure 6: View through the eyes of the teacher in the realistic
virtual classroom environment

3.3 Application development

The VR application was developed with the Unity© game engine.
The 3D avatars (teachers and students) were created using the
online software Autodesk® Character Generator. The VR system
that was used for the experiment included the Head Mounted
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Display (HMD) VIVE (see figure 7). Moreover, to maximize the
sense of presence, users could see some part of their virtual
selves, their hands, body and legs, to create a convincing illusion
that they were part of the virtual classroom world.

Figure 7: One of the participants during the experiment
wearing VIVE

4 METHODOLOGY

4.1 Participants

A total number of 33 participants (n=33) took part in the
experiment all from higher education section. From the total
number of the participants, 66.6% were male and 33.3% were
female. Most of the respondents, 63.6%, aged from 25 to 29 years
old. 27,3% aged from 30 to 39 years old, while two of the
participants aged from 50 to 59 years old and one aged from 18 to
24 years old. Relative to teaching experience there are differences
between the three groups. In the first group half of the participants
(54.6%) had teaching experience from 1 to 2 years, while 36.4%
claimed to have no teaching experience at all. On the contrary in
the second group 72.8% of the participants claimed to have
teaching experience from 1 to 5 years. As far as the third group is
concerned 45.5% of the participants has teaching experience from
1 to 5 years, while 36.4% has experience from 6-10 years.
Participants were not familiar with the use of virtual reality as half
of the participants (57.6%) reported to have little experience in the
use of VR.

4.2 Research Tools

Presence in VR systems is measured by dedicated questionnaires,
which are beneficial to the development of the theories on
presence [16]. However, questionnaires that have been used in
presence research have been proven unreliable. For this reason,
for the needs of the current research a reliable and validated
questionnaire was used, named Igroup Presence Questionnaire
(IPQ), that includes 14 items to measure presence
(http://www.igroup.org). Moreover, for more reliable results EEG
device was also used to measure the sense of presence, and more
specifically BIOSEMI Active Two 64 channel amplifier system
(www.biosemi.com). Active electrodes were used in association

with a headcap, on which the 64 electrodes were attached.
However, it is not the scope of this paper to present and analyze
the results obtained through the recording of EEG signals. For the
measurement of empathy a questionnaire was developed based on
several validated empathy instruments, but several modifications
had to be made as none of the already existing instruments
responded to the needs of the current research.

4.3 Experimental process

The research took place in Geneva, in December 2017. Before
taking part in the experiment all participants were informed about
the experiment, especially about the process with the EEG device
and were assured that they had the right to withdraw at any time
and for no reason. After voluntary informed consent was obtained,
the scenario was explained to the participants with more details
and the experiment began. After the end of the experiment the
participants were asked to complete the questionnaire.

5S RESULTS

After the data has been collected they were analyzed with the use
of SPSS software (Statistical Package for Social Sciences). Before
the presentation of the SPSS results there is a need to clarify the
names of the groups. The coding name in the analysis is VR.group
(Virtual Realistic group), VI.group (Virtual Imaginary group) and
PS.group (Physical Space group). Moreover, the results of IPQ
questionnaire concern only the participants who experienced the
VR environment, thus only VR.group and VI.group are included.
The result section is divided into two sub-sections, the first one
presents IPQ results and the other presents the results of the
empathy scale.

5.1: Presence Results

IPQ questionnaire was only administered to the participants who
experienced the virtual reality environment. Therefore, the
following results concern only the two groups: VR.group and
Vl.group.

Cronbach’s Alpha coefficient of internal consistency shows
that the IPQ instrument has good enough reliability in our sample:
Alpha=0.715.

IPQ items are divided to different presence components that
are one G=General item, five items for SP=Spatial presence (the
sense of being physically present in the VE), four items for
INV=Involvement (measuring the attention devoted to the VE and
the involvement experienced), and three items for
REAL=Experienced Realism (measuring the subjective
experience of realism in the VE) that are presented table 1 below.
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Table 1: The sub-categories of IPQ questionnaire

1PQ IPQ question items

categories

Gl 8. In the computer-generated world, I
had a sense of ‘being there’

SP1 9. Somehow, I felt that the virtual
world surrounded me.

SP2 13. I felt like I was just perceiving
pictures.

SP3 6. I did not feel present in the virtual
space.

SP4 3. I had a sense of acting in the virtual

space, rather than operating something
from outside.
SP5 10. I felt present in the virtual space.
INV1 1. How aware were you of the real
world surrounding while navigating in
the virtual world? (i.e. sounds, room
temperature, other people, etc.)?

INV2 7. 1 was not aware of my real
environment.

INV3 11. T still paid attention to the real
environment.

INV4 14. I was completely captivated by the

virtual world.

5. How real did the virtual world seem
to you?

4. How much did your experience in
the  virtual environment seem
consistent with your real-world
experience?

2. How real did the virtual world seem
to you?

12. The virtual world seemed more
realistic than the real world.

Based on the above categorization of the IPQ items the data
analysis revealed that regarding the general item that had to do
with the sense of being there, the results revealed that participants
felt a sense of being there in both groups. However, VR.group
reported higher levels of presence (M=4.4, SD= 1.29) than the
Vl.group (M=3.6, SD 1.86).

Regarding spatial presence, the results indicate that
participants at both groups felt moderately that the virtual world
surrounded them (VR.group: M=3.6, SD= 2.16 and VI.group:
M=3.5, SD=1.64). The experience within the virtual world did not
seem to the participants as simply perceiving pictures, as the mean
scores indicate that the participants in both groups tend from
disagree to strongly disagree (VR.group: M=3.3, SD=1.68 and
Vl.group: M=3.9, SD= 2.14). Although for the general item
regarding the sense of presence the result revealed good levels of
presence for both groups, the negative question ‘I did not feel
present in the virtual space’ revealed lower levels of presence as
participants tend from slightly to moderately feel of being part of
the virtual space (VR.group: M=2.8, SD= 1.68 and VI.group
M=1.6, SD= 1.51). It is possible that the negative question
confused the participants as many of them asked for clarifications
during the completion of the questionnaire. Moreover, according

REAL1

REAL2

REAL3

REAL4
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to the results the participants did not feel very active within the
virtual world (VR.group M=2.2, SD=1.17 and VI.group M=2.7,
SD= 1.43). Finally, for the last item of the spatial presence the
results revealed that the participants of both groups felt present in
the virtual space (VR.group M=3.8, SD= 1.74 and Vl.group
M=3.6, SD=1.81).

Regarding involvement, as far as awareness of the real
environment is concerned, the participants of the VI.group
(M=2.3, SD= 2.24) tend to be more aware of the real environment
than the participants of the VR.group (M=3.1, SD= 1.92).
Moreover, the results indicate a difference between the two
groups regarding paying attention to the real environment. The
Vi.group (M=4.7, SD=1.86) tended to disagree of paying
attention to the real environment, while the VR.group (M=2.7,
SD=1.57) tends to agree. Regarding participant’s awareness of the
real environment the VI.group (M=3.8, SD=2.10) reported higher
levels of awareness of the real environment than the VR.group
(M=2.5, SD= 1.75). Furthermore, the participants of the VR.group
(M=2.7, SD= 1.29) tend to disagree that they were captivated by
the virtual world, while the participants of the VI.group (M=3.2,
SD= 1.89) tend to agree that their attention was captivated by the
virtual classroom.

Regarding realism, VR.group (M=3.8, SD=1.62) reported that
the virtual world was unreal, while the VIgroup (M=3.1,
SD=1.51) scored more neutral. Regarding whether the experience
in the virtual world was similar to the real environment the
participants of both groups tend to be moderately consistent
(VR.group M=3.0, SD=1.58 and VI.group M=3.2, SD=1.40).
Regarding the similarity of the virtual world to the real world,
VR.group (M=2.2, SD=1.72) participants tend more to the edge of
the imaginary world, while VILgroup (M=3.0, SD=1.73)
participants are more neutral. Finally, the virtual world did not
seem to the participants more realistic than the real world
(VR.group M=0.6, SD=1.21 and VI.group M=13.0, SD= 1.35).

The results from the tests of normality (namely the
Kolmogorov-Smirnov Test and the Shapiro-Wilk Test), revealed
that most of the items are below 0.05, therefore, the data
significantly deviate from a normal distribution and non-
parametric tests were used for the analysis. Mann-Whitney test
was used to investigate possible differences between the two
groups that used the VR application regarding the sense of
presence. The hypothesis used are:

e The null hypothesis Ho: The two groups represented
(VR.group, Vl.group) have the same distribution of
scores.

e The alternative hypothesis Hi: The two groups
represented (VR.group, VI.group) do not have the same
distribution of scores.

Mann-Witney test revealed a significant difference between
the two groups regarding the time participants thought they
interacted with the virtual world, as the p-value is .012<0.05. The
participants of the VR.group (M=6.5, SD=2.42) through that their
training within the VR environment lasted over 6 minutes, while
the participants of the VI.group (M=3.8, SD=2.09) had the
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impression that their training within the VR environment lasted
between 3 to 4 minutes. The results indicates that the participants
of the VR.group were more immersed in the environment and
though that they were within the virtual world more time than
they actually stayed.

Regarding the perspective onto the virtual world (first person
or third person) there are no statistically important differences
between the groups. According to the results most of the
participants (81.8%) understood correctly that within the virtual
reality environment the users’ viewpoint was first person
perspective, while the 18.2% of the sample though that the users’
viewpoint was third-person perspective.

Mann-Whitney test revealed that for nearly all items of IPQ
the p-value is >0.05 and thus we accept the null hypothesis that
there are no differences between the two groups that used the VR
application concerning the sense of presence (see table 1 below).
However, one item that is question 11 ‘I still paid attention to the
real environment’ has p-value .014<0.05, indicating a significant
difference between the two groups.

Question 11 is related to participant’s involvement to the VR
environment and paying attention to the real environment. For the
VR.group the mean is 2.6 (SD= 1.57) and for the VI.group the
mean is 4.6 (SD 1.86). The mean values recorded, indicate that
the participants of the VR.group tend to be ‘moderately aware’ of
the real environment while they were using the VR application,
while the means of the VI.group indicate that the participants tend
to be ‘slightly’ to ‘poor’ aware of the real environment while they
were using the VR. Therefore, there are indications that the
participants of the VI.group were more immersed to the VR
environment that the participants of the VR.group. However, this
comes in contrast to the time participants though that they
interacted with the virtual world as VI.group scored lower than
VR.group.

A Spearman's rank-order correlation was run to determine the
relationship between the items of IPQ for the two groups that used
the virtual reality system. The results indicate that there is a
moderate, positive correlation between the item ‘experience in
using virtual reality environments’ and the item 6 ‘I did not feel
present in the virtual space’ (rs= .446, n=22, p= .038< .05). Thus,
large values of experience in the use of VR are associated to large
values of presence in the virtual space.

Moreover, the results revealed significant correlations among
the 14 IPQ items. There is a strong positive correlation between
the variable 8 ‘sense of ‘being there’ in the VR environment’ and
the variable 9 ‘Somehow, I felt that the virtual world surrounded
me’ (rs=.698, n=22, p=.000< .01). Thus, large values of sense of
‘being there’ are associated to large values of sense of physical
presence in the virtual space. There was significant evidence of a
very strongly positive correlation between variable 8 and variable

10 ‘I felt present in the virtual space’ (rs=.882, n=22, p= .000<
.01). There was also evidence that the sense of ‘being there’ is
moderately positively correlated to variables 14 ‘I was completely
captivated by the virtual world’ (1:=.566, n=22, p=.006< .01) and
2 ‘How real did the virtual world seem to you?’ (rs=.531, n=22,
p= .0l11< .05), while there is also a moderately negative
correlation to variable 5 ‘How real did the virtual world seem to
you?’ (rs=-.591, n=22, p= .004< .01). Furthermore, there are
evidence of a strong positive correlation between sense of ‘being
there’ and variable 4 ‘How much did your experience in the
virtual environment seem consistent with your real-world
experience?’ (15=.725, n=22, p=.000< .01).

There was also an evidence for a strong positive correlation
between variable 9 ‘Somehow, I felt that the virtual world
surrounded me’ and variable 10 ‘I felt present in the virtual space’
(rs=.714, n=22, p= .000< .01), while there was also indication for
a negative moderate correlation between variable 9 and variable 5
‘How real did the virtual world seem to you?’ (rs=-.535, n=22, p=
.010<.05).

A strong negative correlation exists between variable 6 ‘I did
not feel present in the virtual space’ and variable 11 I still paid
attention to the real environment’ (rs=-.605, n=22, p=.003<.01).

The results indicate a strong positive correlation between
variable 3 ‘I had a sense of acting in the virtual space, rather than
operating something from outside’ and variables 10 ‘I felt present
in the virtual space’ (r==.720, n=22, p=.000< .01) and 7 ‘I was not
aware of my real environment’ (rs=.688, n=22, p=.000< .01).

A strong negative correlation exists between variable 1 ‘How
aware were you of the real world surrounding while navigating in
the virtual world? (i.e. sounds, room temperature, other people,
etc.)?” and variable 11 ‘I still paid attention to the real
environment’ (rs=-.609, n=22, p=.003<.01)

There are indications that there is a strong positive correlation
between variable 14 ‘I was completely captivated by the virtual
world’ and variables 4 ‘How much did your experience in the
virtual environment seem consistent with your real-world
experience?’ (1s=.705, n=22, p= .000< .01) and 2 ‘How real did
the virtual world seem to you?’ (rs=.605, n=22, p= .003< .01),
while there is a strong negative correlation between variable 14
and variable 5 ‘How real did the virtual world seem to you?’ (rs=-
.655,n=22, p=.001<.01).

There was significant evidence for very strong negative
correlation between variable 5 ‘How real did the virtual world
seem to you?’ (real/not real) and variables 2 ‘How real did the
virtual world seem to you?’ (imagined/real) (rs=-.961, n=22, p=
.003< .01) and 4 ‘How much did your experience in the virtual
environment seem consistent with your real-world experience?’
(rs=-.870, n=22, p= .000< .01), while there is also a strong
negative correlation between variable 5 and variable 12 ‘The
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virtual world seemed more realistic than the real world’ (rs=-.679,
n=22, p=.001<.01).

Finally, there are indications for a strong positive correlation
between variable 4 ‘How much did your experience in the virtual
environment seem consistent with your real-world experience?’
and variable 2 ‘How real did the virtual world seem to you?’
(rs=.818, n=22, p=.000< .01).

5.2 Training via VR versus Physical Training

Within the questionnaire there was a question regarding the type
of training participants would prefer after the experiment
concerning the use of virtual reality or not. The question posed to
participants used virtual reality was:

e “Would you prefer your training within a real classroom
setting without any technology instead of a virtual
classroom?’

The question posed to the participants of the physical group
was:

e ‘Would you prefer your training within a virtual
classroom (with the use of Virtual Reality technology)
instead of a real classroom?’

The results indicate that for VR.group half of the participants
54.5% would not prefer training without the use of virtual reality
technology. 27.3% would prefer not to be trained via virtual
reality and two of the participants are undecided. Regarding
VlI.group 36.4% of the participants prefer training via VR, 27% of
the participants would prefer training without the use of VR and a
significant number of participants 36.4% are undecided. As far as
the PS.group is concerned, the results indicate that more than half
of the participants 54.4% strongly agree that they would prefer
training with the use of VR technology. 27.3% of the participants
would not prefer to be trained via VR, while on participant was
undecided.

5.3 Empathy Results for the Three Groups

Cronbach’s Alpha coefficient of internal consistency shows that
the empathy scale has good enough reliability in our sample:
Alpha=0.71. The mean scores indicate small differences between
the three groups regarding empathy. Regarding their ability as
teachers to predict the feelings of their students the participants of
all the groups tend to agree with the PS.group scoring higher
M=5.09,SD=0.83 (VR.group M=4.64, SD=.81 and VI.group
M=4.91 SD=1.38). Participants tend to agree that they are be able
to spot when a student is feeling awkward or uncomfortable, with
the VI.group scoring higher and with a tendency to strongly agree
M=5.64, SD=.51 (VR.group M=5.36 SD=.51, PS.group M=5.18
SD=.41). Moreover, the results indicate that participants tend to
agree that as teachers should try to look at every student’s side of
a disagreement before making a decision (VR.group M=5.27
SD=.47, V1.group M= 5.09 SD=.83, PS.group M=5.18 SD=.60).
Participants of all groups tend to agree that as teachers they
should try to understand the students better, by imagining how
things look from their perspective, with the VI.group scoring
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higher and with a tendency to strongly agree M=5.64, SD=.51
(VR.group M=527 SD=47, PS.group M=5.27 SD=.65).
Regarding their ability as teachers to see things from the student’s
point of view, the participants of the VR.group tend from
undecided to agree (M=4.55, SD=1.37), the participants of the
Vl.group tend to agree (M=4.91, SD=1.45) and the participants of
the PS.group tend to agree (M=5.09, SD=.83). The results indicate
that as far as emotional involvement with students’ problems, the
participants of the VR.group tend to be from undecided to agree
(M=3.82, SD=1.32) and the participants of the VI.group (M=4.18,
SD=1.54) and PS.group (M=4.09, SD=1.30) tend to agree. The
participants of all groups believe that as teachers they should try
to imagine how they would feel in the students’ situation, with the
VI.group scoring higher M=5.27, SD=.79 (VR.group M=5.09
SD=.83, PS.group M=5.18 SD=.41). Regarding teacher’s support
of students of other racial and ethnic groups, the participants of all
groups tend to agree, with VI.group scoring higher M=5.36,
SD=.67 (VR.group M=5.09, SD=.83, PS.group M=4.91 SD=.70).
Finally, the results indicate a significant difference among the
groups regarding teachers’ ability to put himself/herself in the
position of someone who is racially and/or ethnically different, as
the participants of the VR.group tend from disagree to undesided
M= 3.56, SD=1.13, participants from VI.group also tend from
disagree to undecided M=3.64, SD=1.43, while the participants of
the PS.group tend from undecided to agree M=4.73, SD=91.

The Kruskal-Wallis H test showed that between the three
groups there was no statistically significant difference regarding
most of the items of the empathy scale, as the p-value for is in
almost all cases >0.05. However, there is one item, question 11 ‘It
is difficult for a teacher to put himself/herself in the position of
someone who is racially and/or ethnically different’, that seems to
statistically differ between the groups as the p-value is
0.027<0.05. According to the mean scores in the table below, the
mean score of the VR.group is 3.55 (SD 0.13), the mean score for
the VI.group is 3.64 (SD= 1.43) and the mean score for the
PS.group is 4.73 (SD= 0.91). Therefore, the results indicate that
the two groups that used the VR environment tend to be from
undecided to disagree that it is difficult for a teacher to put
himself/herself in the position of someone who is racially and/or
ethnically different’, while the PS.group that did not used the VR
environment tend from disagree to strongly disagree. Mann-
Whitney test confirmed that the difference between
VR.group/VI.group and the PS.group that did not used the VR.
According to the Mann-Whitney test the p-values between the
VR.group and the VI.group is 0.68>0.05 suggesting that there is
no difference between the two groups. On the contrary, the Mann-
Whitney test between the VR.group and the PS.group revealed a
p-value 0.011<0.05 and between the VI.group and the PS.group
revealed a p-value 0.034>0.05 indicating the statistically
significant difference between the groups.

6 DISCUSSION

The analysis of the data revealed that the participants of both
groups that used the VR system felt a sense of being there, thus, a
sense of presence. According to the general item of IPQ
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questionnaire that had to do with the sense of being there, the
participants of the virtual environment with realistic appearance
tend to claim higher levels of presence than the participants of the
virtual environment with imaginary appearance. Therefore, both
groups report good levels of presence. Although the presentation
of the EEG results were beyond the scope of this particular paper,
it is essential to report that the EEG device results indicate similar
results as the participants of the VR groups managed to be
synchronized in the alpha state after around 38 seconds, whereas
the physical group was maintained in the beta state. Thus, both
groups that used the VR system developed levels of presence.

What is interesting is that to the question ‘I did not feel present
in the virtual space’ which was one of the items to measure spatial
presence, the results revealed that participants of both groups
reported low levels of presence in the virtual world and more
specifically the group that experienced the virtual environment
with imaginary appearance reported very low levels of presence.
It should also be noted that Spearman's correlation regarding this
question revealed that a moderate, positive correlation between
this question and participants’ experience in using virtual reality
environments. Thus, there are indications that the more
experienced participants are in the use of VR the higher levels of
presence they experience. This confirms Lombard’s and Ditton’s
[21] arguments according to which when a user is unfamiliar with
the use of an advanced medium capable of generating a sense of
presence, such as virtual reality, then this unfamiliarity is likely to
discourage sense of presence, however, as the user becomes more
expert at using VR system than the levels of presence raise.
Moreover, it should be noted that during the completion of the
questionnaire, most of the participants asked for explanations
regarding this question because it was a negative one and they
were not sure how to answer it. Therefore, it is possible that they
were confused with the Likert scale in answering the question
resulting in the difference between question six and the general
item that measured sense of presence. Nonetheless, it seems that
training on the use of VR technologies is essential for a target
group as teachers, so that they can use more effectively VR based
training applications.

Regarding spatial presence, the results indicate that
participants at both groups felt moderately that the virtual world
surrounded them, however, the virtual world did not seem as
simply perceiving pictures. Nonetheless, the participants did not
feel very active within the virtual world, which is probably related
to the fact that the scenario was not very interactive as for the
current experiment the primary aim was to test the virtual
environments from the perspective of the graphics. Lombard and
Ditton [21] argue that the primary cause of presence is the ability
to interact with a virtual environment, while body movement seem
also likely to contribute to a strong sense of presence. Presence

could have been enhanced if the participants were able to move
their body in the physical space. However, due to the use of EEG
device this was not possible as the 64 electrodes were very
sensitive and the slightest participants’ movement had significant
impact to the recording of the signals.

As far as involvement is concerned there are indications that
participants were not fully disconnected from the physical world.
Moreover, the results indicate a significant statistical difference
between the two groups regarding paying attention to the real
environment as non-parametric test indicate that the participants
of the VR.group tend to be more aware of the real environment
that the participants of the VI.group who claimed to be more
slightly aware of the real environment. This is a significant insight
as there are strong indications that the design of the VR system is
correlated to the levels of presence. Biischer et al. [22] argues that
the development of a VR environment based on cultural
expectations can maximize the level of sense of presence.
Moreover, Heeter [23] argues that it is possible when the virtual
world gives the user a sense of déja vu it can maximize the users’
feeling of being in the virtual world. Therefore, we would expect
that the design of the VR environment based on real classrooms
and on the specifications provided by the responsible institutions
would create a sense of déja vu to the users that the imaginary
virtual environment. However, the results revealed the exact
opposite and the imaginary environment generated higher levels
of presence to the participants. This result seems to confirm
Heeter’s [23] position according to which a virtual world that
responds exactly like the real world could affect negatively the
sense of presence.

Another important outcome of the results has to do with
participants’ preference regarding the type of training. Half of the
participants who used the VR system would not prefer to be
trained without the use of VR, while a significant percentage were
undecided maybe due to their inexperience and familiarization to
such a technology. Moreover, half of the participants who were
trained to the physical (real) classroom setting claimed that they
would prefer to be trained within a virtual classroom world,
although they were also unfamiliar to such technology. Thus,
there are strong indications that VR has the potential to become a
training tool at the disposal of teachers.

Concerning empathy, the results indicate cultivation of
empathy skills. What is important is that the participants of all
groups claim the importance of entering the students’ position to
understand his/her perspective. There are no significant
differences between the three groups except from one variable
that relates with teachers’ ability to put himself/herself in the
position of a student who is racially and/or ethnically different.
The results revealed a significant difference between the
participants that used the VR system and those who were trained
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in the physical environment as those experienced the virtual world
claimed that teachers can put himself/herself in the position of
someone who is racially and/or ethnically different, while the
physical group tend to disagree. Thus, there are serious
indications that embodiment was achieved, and the VR system
provided users the immersion necessary for the development of
embodied thinking skills and thus of empathy in relation to
multiculturalism [19]. However, further research is needed to
investigate the impact of VR based training in the cultivation of
empathy skills.

7 CONCLUSIONS

The results of the current research are promising regarding the
potential of using VR methodology in teacher training. Since the
results indicate that the design of the VR classroom environment
affects the levels of presence, more experiments will be conducted
to identify possible specific parameters that must be taken into
account when designing a VR training tool for teachers. Also, the
results of the questionnaires will be compared with the results of
the EEG signals so that more concrete conclusions are derived.
This first experiment provided significant insight regarding
possible changes in the VR application that might also maximize
levels of presence, as for instance the use of sound and body
movement.
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