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Abstract: Recently, Virtual reality (VR) technologies have started to
be used increasingly in the field of education, as in many other
fields. With the widespread use of virtual reality applications, there
is a need to investigate the effects of virtual reality applications in
the field of education. The results obtained from these researches
can contribute to the creation of effective and efficient virtual reali-
ty-supported learning environments. VR applications, one of the
technology-supported learning environments, come to the forefront
to help students learn concepts more easily and permanently. Since
VR is very new and not a common practice in classrooms yet, it is
necessary and important to investigate how VR can be used in sci-
ence lessons and students’ views on these practices. The main goals
of this study were to develop the Virtual Reality Solar System Model
(VRSSM) for the unit “Sun System and Eclipses” for the 6th grade
students and to find out what the students think about using virtual
reality applications in science classes. This is a qualitative study
and 16 students participated in this study and used the VRSSM. The
semi-structured interview form was used as a data collection tool.
The data was analyzed using content and descriptive analysis. The
results of this research revealed that the students want VR to be
used not only in science lessons but also in other lessons, they think
that the knowledge they have gained is permanent and that they
believe that this application can increase their science achievement.
Additionally, students think that the application increases their in-
terest in science lessons and affects their learning positively. There-
fore, it is expected that the results of this research will lead to the
creation and implementation of three-dimensional virtual reality
learning environments related to various subjects and levels of sci-
ence teaching.
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Introduction

advancement of technology, such as virtual reality (VR) and aug-

mented reality (AR), and this development necessitates differentiation
and change of learning environment. Virtual reality is a computer-generated
environment that allows users to interact by activating their senses, creating
the illusion that they are immersed in the created world (Okul & Simsek,
2020).According to Tanrikulu and Karagol (2021), virtual reality is a grow-
ing field of study that is being investigated in both academic and business
fields. In addition, the mobile technology and entertainment industries have
made significant investments in virtual reality systems. Furthermore, major
mobile device and phone manufacturers include virtual reality hardware in
their products, and virtual reality glasses and hardware are increasingly be-
ing integrated into game consoles. Sezgin (2016) discusses Facebook’s in-
vestment in virtual reality, foreseeing significant societal attention in the fu-
ture. He highlights Facebook’s pivotal role in this technology, suggesting it
will become a major focus in the evolving landscape. There have been sig-
nificant developments in the field of metaverse recently, and this field is now
open to many sectors including education. Virtual reality systems, which are
widely accepted and allow students to experience phenomena and concepts
that are difficult to learn in a traditional educational setting, are also ex-
pected to bring new perspectives and benefits to educational processes.
These systems, which were previously difficult to access due to their high
cost and hardware shortcomings, are now developing rapidly in a variety of
industries, most notably entertainment and medicine and these deficiencies
are eliminated to a certain extent (Bayraktar & Kaleli, 2007). Gursoy (2020)
stated in his research that in business sectors with difficult and dangerous
conditions, such as mining, virtual reality technology can be used to simulate
very close to real-world conditions, while training can be conducted safely
and without causing harm to the learners or their environment.

The importance of taking advantage of these opportunities in numer-
ous disciplines grows with time, and it is critical to research issues that are
difficult to learn or do in normal classrooms. At the same time, these sys-
tems are extremely effective at concretizing abstract concepts due to the
much visual materials they have, integrating them into the education envi-
ronment is essential (Aktamis & Arici, 2013). According to Kandemir and
Demir (2020), virtual reality improves concept learning by providing learn-
ers with rich experiences that connect and varied feedback, correlating easily
with real-world situations, allowing learners to engage with the virtual world,
and amusing them as they study. Since the structure of the primary school
science curriculum currently in practice in Turkey is based on constructivist
learning theory and inquiry-based approach (Ministry of National Education,

P EOPLE’S habits of using technology change quickly due to the rapid
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2018), creating learning environments that allow students to actively partici-
pate in the learning process and enriching it with technology becomes even
more important. In this context, learning environments enhanced with tech-
nology such as virtual reality, augmented reality, educational digital games,
and gamification are thought to play an important role in ensuring active par-
ticipation of students in lessons and inquiry-based learning. Virtual reality
applications can improve and enhance the educational environment and other
fields (H&ner et al., 2018). One of virtual reality’s most significant contribu-
tions to education, according to Hamilton et al. (2021), is that it allows stu-
dents to practice difficult and complex tasks repeatedly in a safe environ-
ment. In their study, Us and Aytis (2009) define virtual reality as a system
created in a computer environment that offers the user with a feeling of real-
iIsm. Kurutzmcta(2010) emphasizes how virtual reality helps the design of
environments favorable to interdisciplinary learning employing multimedia
technologies, as well as the investigation of concepts with actual accuracy
and order. According to Aktamis and Aric1 (2013), using music, light, and
interaction components in virtual reality settings engages all the students’
sensory organs. The use of virtual reality in education has transformed it into
an engaging and attractive framework (Oztiirk & Sondas (2020). Moreover,
Heyselaar, Hagoort, and Segaert (2017) stated that the interactions with vir-
tual avatars, are strikingly comparable to interactions with actual people.
Moreover, the result of the study made by Liou, Yang, Chen and Tarng
(2017) provides evidence that both AR and VR systems can improve stu-
dents’ knowledge structuring. In other words, both AR and VR systems are
useful for knowledge construction. VR technology has been extensively pre-
sented in recent years as an innovative technology capable of creating ex-
tremely realistic, immersive, and interactive three-dimensional learning envi-
ronments (Saritas, 2015).

Because science courses cover a wide range of scientific concepts
and principles, it is possible to visually present this knowledge to the stu-
dents by utilizing computer-assisted teaching software. Many of the subjects
or concepts mentioned in the science lesson are abstract. The difficulties that
primary and secondary school students have in acquiring these abstract top-
ics are frequently attempted to be solved via lectures delivered through the
presentation. However, in some cases, learning through the presentation in
this way may not be sufficient. For example, it has been determined that stu-
dents have misconceptions or alternative concepts regarding the unit of solar
system and eclipses, which is the subject of this study (Ekiz & Akbas, 2005;
Oztirk & Uar, 2012). As a result, concretizing abstract events and concepts
thanks to new technologies like VR can help students learn science concepts
more easily and meaningfully (Dagdalan, 2019). In addition, when chal-
lenges and some learning problems arise, using computer simulations can
help to solve this learning problems or offer new solutions especially when
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the subject involves three dimensions provide more attractive learning envi-
ronment (Cekbas et al., 2003). Today, virtual reality applications may be
demonstrated as one of the most effective methods of benefiting from these
simulations. So virtual reality applications are intended to improve learning
settings, make students more involved in the learning process, and increase
their interest in the subjects (Dagdalan, 2019; Oztiirk & Sondas, 2020). Fur-
thermore, it is expected to contribute to the development of new possibilities
and learning materials to make the same concepts more scientifically mean-
ingful. In this context, it is thought that virtual reality learning environment
would be effective in teaching abstract concepts or events that are difficult to
learn and understand in science education such as solar systems which are
the subject of this research, as well as in other concepts in order to make
them easier and more understandable (Arici, 2013; Dagdalan, 2019; Liou et
al., 2017).

In addition to the effect of virtual reality on the effective learning of
concepts, it also enables an understanding and experience beyond the exist-
ing limits, as impossible phenomena can be fictionalized in the physical
world (KurutzUmc(j 2010). Because students have not yet had the opportu-
nity to experience the “Solar System and Eclipses” unit of the 6th-grade sci-
ence course in person or the classroom, the concepts in the “Solar System
and Eclipses” unit remain abstract for them. Moreover, astronomy generally
includes abstract scientific concepts and presents a significant cognitive
learning challenge for primary school students (Liou et al., 2017). Moreover,
elementary school students often find it challenging to grasp abstract astro-
nomical concepts related to the relative positions and movements of the sun,
moon, and earth (Sun et al., 2010). In addition, there is a need for innovative
teaching methods that facilitate access to processes and structures that cannot
be directly observed, such as atoms and the solar system. For this reason,
instructors and teachers should use this technology to build virtual learning
settings in which students engage with virtual real-like items connected to
scientific concepts that can’t be studied or observed at a macro or tangible
level (Saritas, 2015; Sun et al., 2010). Students can explore and interact with
these concepts and phenomena on-site thanks to the tools and components
created within the virtual reality opportunities. The review of the literature
indicated that virtual reality applications for a wide range of disciplines in
general, and scientific education in particular, are very limited, indicating the
need for further research on the subject. Furtermore, as a result of their re-
search study on Virtual Reality regarding Solar System, Eryanto and Prestil-
iano (2017) suggested to develop the materials by designing other anima-
tions (such as: comets, the planets’ orbit) and improve the graphic quality of
the planets and the space to make them more realistic. In spite of the fact that
in learning science subject and concepts, especially the solar system, an in-
teractive and interesting learning media is highly needed for the students
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(Arict, 2013; Eryanto & Prestiliano, 2017; Ineg, 2020), the using of the vir-
tual reality in educaton has not been systematically studied yet (Lee, Park,
Kim & Lee, 2005). At the same time, virtual reality technology needs to be
studied on different topics, with different samples, at different grade levels
(Dagdalan, 2019; Sarioglu & Girgin, 2020). Moreover, there is no doubt that
investigating the reflections of VR-assisted science education practices is not
only crucial for learners but also for educators who need to learn how to use
new technologies effectively in their science classrooms (Artun et al., 2020).
Considering all these factors, in this study, a virtual reality application was
created for the “Solar System and Eclipses” unit in accordance with the sci-
ence curriculum with the aim of allowing students to observe and learn the
subjects and concepts interactively and visually. In this way, Virtual Reality
about the Solar System can be effectively delivered knowledge in terms of
the solar system lesson based on current curriculum (Eryanto & Prestiliano,
2017).

When the existing studies in the literature are examined in general, it
has been concluded that only 23% of the existing applications are done in the
field of education (Simsek and Tuncer, 2019). The majority of studies which
utilized ready-made applications conducted within the scope of virtual real-
ity and investigated their effects on some discipline such as mathematics,
medicine, languages and science education (Akaslan et al., 2018; Aktamis &
Aric1, 2013; Heyselaar, Hagoort & Segaert, 2017; Oztiirk & Sondas, 2020;
Shih, 2015; Terzioglu, et al., 2012; Simsek & Tuncer, 2019). However, the
number of studies regarding science education is very limited (Glindogdu &
Dikmen, 2017; Liou & Chang, 2018; Mintz et al., 2001) and some of these
reseachers stated that the effects of virtual reality applications on different
variables in learning environments should be studied by conducting new
studies in this area (Aktamis & Arici, 2013; Dagdalan, 2019; Eryanto &
Prestiliano, 2017; Lee et al., 2005; Sarigam, 2019).

As stated above, the immersive virtual reality (IVRS) system offers
many opportunities such as active participation and being there, as well as a
new visual learning experience that has not been systematically studied yet
and what’s more 1n previous studies on the solar system, which is the subject
of this study, ready-made and publicly available virtual reality software
which does not directly address the learning outcomes in the science curricu-
lum was used on the computer screen or as a presentation tool, and its effect
on the achievement of 6thgrade students was investigated (Aktamis &
Aric1,2013).

As previously stated, the immersive virtual reality (IVRS) system
provides many opportunities such as active participation and being there, as
well as a new visual learning experience that has not been systematically
studied yet. Furthermore, in previous studies on the solar system, which is
the subject of this study, ready-made and publicly available virtual reality
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software that does not directly address the learning outcomes in the science
curriculum was used on the computer. The purpose of this study is to create
virtual reality applications for “Sun System and Eclipses subjects” by taking
into account learning outcomes in science curriculum, instructional design
principles, and constructivist approaches, which are based on students learn-
ing and constructing their own knowledge through doing-living and active
participation in the learning environment, as well as to determine students’
views on the virtual reality application (VRSSM)).

The Main Problem of This Study

What are the students’ views on virtual reality applications?

Methodology of Research

The methodology of this study consists of two stages. In the first stage, a vir-
tual reality application was developed in accordance with the learning out-
comes of the unit topic in this study. During the development of the applica-
tion, the opinions of subject matter experts and science teachers were sought.
In the second stage, voluntary 6th-grade students utilized this virtual reality
application, and their feedback regarding the application was collected. At
the commencement of the second stage, a science teacher was briefed on
how to conduct the application by one of the authors of this study. In a
school laboratory, 16 students were taught the topic by using virtual reality
applications. Before each lesson, 5 virtual reality systems were prepared, and
students were given preliminary information on how to use the application
before being allowed to use the application (VRSSM) with the teacher’s in-
structions. The one author of this study interviewed the teacher every week
before the course and informed her about the use of the applications if
needed.

Data Collection Tools and Analysis

Semi-Structured Interview Form for Virtual Reality Ap-
plication

The Semi-Structured Interview Form was prepared by the researchers (the
authors of this article) by taking the opinions of two experts experienced in
virtual reality application and a science educator in order to determine the
students’ views about the VRSM developed in this study. The students par-
ticipated voluntarily in this study, and also their parents’ permission was ob-
tained. The interview approach has significant characteristics in terms of be-
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ing ideal for measuring features, offering the possibility to gather in-depth
information, and being continually monitored (Teddlie & Tashakkori, 2009).
The researcher conducted the interviews face to face and recorded them, giv-
ing each student a nickname such as Student A, B, C. The researcher has the
opportunity to listen to the video recordings more than once while transcrib-
ing the interviews because the interviews were recorded. In additionally, to
avoid any misunderstandings, a pilot research was conducted. The data ob-
tained from the interview were analyzed as content and descriptive (Yildirim
& Simsek, 2011). In the content analysis, first of all, codes, categories and
themes were determined by two researchers (encoder) in this study by exam-
ining the interview texts. The researcher independently read and generated
coding categories for each of the themes they encountered. After reviewing
the results, the researchers recorded the data. Afterwards, an external ex-
pert’s opinion was taken again regarding the determined codes and catego-
ries. Finally, the differences in category and coding were discussed and
reached a consensus by the researchers together. The encoder reliability of
the study was calculated as 89 %. Calculations of reliability greater than 70%
are considered reliable for research (Miles & Huberman, 1994). In addition,
the content analysis was supported by quoting the views of the students.

The virtual Reality: Design, Development, Application
Process

In this study, the virtual reality environment and almost all the visual ele-
ments used in the application were designed and created by the researchers
by considering learning outcomes in the science curriculum, instructional
design principles, and constructivist approaches, which are based on students
learning and constructing their own knowledge through doing-living and ac-
tive participation in the learning environment. Furthermore, the ADDIE
model (Analysis, Design, Development, Implementation, and Evaluation),
which is one of the best-known examples of instructional design models
(Dick & Carey, 2000) was utilized to design the virtual reality environment
for the Solar System and eclipse unit in this study. During the development
process of VR, the opinion of three science education experts, two science
teachers, and two ICT experts about the VRA were obtained, and the VRA
was updated in line with the experts’ feedback. The main field of applica-
tion for the planned three-dimensional education environment is virtual real-
ity glasses and control devices. The preferred virtual reality (VR) device is
computer-assisted hardware. The sensors in this hardware detect the location
of the user and transfer the physical actions such as location and direction
change into the application in real-time. In this way, the movement of the
user, for example, who makes walking or bending movements in the real
world, instantly finds a response within the VR application. Similarly, con-
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trol devices enable users to see their hands as avatars in the VR program and
interact with it by moving their hands. In addition to this hardware, the
LEAP MOTION tool, which permits interaction with only one’s hands with-
out the use of a control device, was chosen to provide an alternative and a
different experience. In addition to these features, the program has been de-
signed to be suited for usage in a computer environment, allowing for the
broader field. Furthermore, the way the application works can be carried out
simultaneously on virtual reality equipment and computers. In this way, the
application has been designed in such a way that it can be used interactively
from the computer that is connected at the same time and can be observed
from the outside via the computer screen or external monitors to which the
image will be transferred. Moreover, it is designed to work with Android-
based mobile devices that require additional hardware and software.

Virtual Reality Solar System Model (VRSSM)

The students started their journey at a cabin in the virtual reality environment
in Virtual Reality Solar System Model (VRSSM). They can use a telescope
to investigate the moon and space at the observatory located area. Then, they
can travel into space by boarding a spacecraft in the area. Moving into space,
they find themselves in a space station orbiting the Earth and can observe the
Earth from Space and begin to examine miniature versions of objects such as
the Moon, inner and outer planets in the solar system (Figure 1). Both verbal
and written information about the characteristics of the objects is also given.
Following that, students are expected to classify the inner and outer planets
in an interactive way in the VRSSM. In this stage, the student moves the in-
ner and outer planets to the appropriate areas by using the laser stick in
his/her hand (Figure 2). So they can learn these planets’ orders in the Solar
System.

In the next steps, the students are expected to visit all planets in order
to examine some information about the planets through multimedia support
(audio, visual, and written forms). After this section, students return to the
space station for learning the subject of eclipses. When the course on all sub-
jects is completed, they are expected to travel to the Earth, Sun, and Moon
positions by teleporting with the spacecraft and making observations from
each position during the eclipse (Figure 3).

Software used in Application Development Phase
Despite the fact that the application mostly displays visual parameters, dif-

ferent software was utilized in the development phase and in the program’s
background. Adobe Photoshop software was used in the editing of the im-
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Figure 1. A Sample Image of Starting (BASLA in Turkish) Scene from Inside
the Space.
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Figure 2. An Example Image from the Inner and Outer Planets Classification
Application.
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Figure 3. A Scene of the Virtual Solar System Model.
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Figure 4. A Scene from the Developing Phase of the Application.
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Figure 5. Sample Images from the Implementation Process.

ages after taking expert opinions, and Adobe Illustrator software was used in
the design processes. The three-dimensional objects used throughout the
program were created in Autodesk 3DS Max and combined with the edited
visuals in this software. The process of making the created objects interac-
tive was carried out in the Unity 3D software (Figure 4), which is the main
software in the design of the application. While creating the interaction of
objects, be-sides the use of CSHARP and Java programming languages on
Unity 3D software, Microsoft Visual Studio was also preferred when needed.
Leap Motion Controller software was used to provide interaction without an
external device. Adobe After Effect and Premiere software were used in the
design part of the application that needs to be edited in animations. The final
version of the application was implemented with students in a classroom en-
vironment (Figure 5).

Findings

After the application, the students were asked the following question: “What
do you think about whether the application affected your learning of the unit
or not? If it did, how did this affect it?”” The responses regarding the effect of
virtual reality applications obtained from the interviews with students were
classified under the themes “with effect” (13 students) and “without effect”
(3 students) and three categories (funny, feeling reality, and no effect) within
these themes, and these findings have been supported by sample quotations
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from students’ responses here. First, almost all of the students who partici-
pated in the interview, except for three, think that the application is effective
and funny. Moreover, some of the students thought that the VRA was very
funny, while others stated that they experienced a sense of reality and felt as
if they were walking in space. Some sample quotes from the students’ opin-
ions are given here: “Yes, it (VRA) affected my learning .... If it wasn't for
the virtual reality application, | wouldn't be able to understand anything
about it....(Student A)”. Similarly, student B expressed her opinion as fol-
lows: “Yes, it affected me, it made me feel like | was really next to the objects,
I liked it very much”. Student G stated his opinion as follows: “Yes, it did, |
learned it while having fun.” Student F stated as follows: “Yes, it was im-
pressive; it was like | was playing a game; | liked it very much” and Student
K stated that “It was very fun; | was very impressed.” Student J stated that he
thought there was no difference between the two applications (VR and nor-
mal instruction) by saying, “It didn 't affect me much; I could understand the
subject (in) anyway....”. These findings show that the virtual reality applica-
tion has a positive effect on the emotion of students in general.

After the application, the students were asked, “Did the virtual reality
application affect your interest in the lesson in general? If so, did it affect it
positively or negatively? Can you explain?”. During the interview, most of
students stated that the virtual reality application positively affected their in-
terest in the course, and three students said that “we were already interested
in science lessons”. For example, Student A expresses his views on the effect
of virtual reality application on interest in the course as “It affected posi-
tively, it was memorable.” Student F said “It affected my interest positively,
it was a very good experience...”. Student C stated that “.... | already loved
science, but I also saw the fun side of science again”. Student E stated that
“It affected me positively and increased my interest in the lesson.” On the
other hand, student H expressed an opinion about virtual reality, as “It did
not affect my interest.” ,”Because there was not many thing that would affect
my interest in the course.”

The third research question is, “Do you think that the virtual reality
application makes the subject or concepts you have learned more perma-
nent?”, “Can you explain why?” With this question, it is aimed to reveal
whether the virtual reality application provides the permanence of the
knowledge (Due to the data limitations of this study, this finding reflects
students’ perceptions on the relevant subject). According to the content
analysis of this question, three themes (e.g., interaction, memorableness, and
exciting) and 25 codes (e.g., memorable, not forgettable, funny, interactively)
within the themes have been reached in the coding of the responses that were
collected through interviews. Thanks to this application, the student’s
knowledge becomes concrete, and they learn by doing and living in the vir-
tual reality environment as if in a real one. All but one of the students stated
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that the virtual reality application was effective in ensuring the permanence
of knowledge. For example, student A stated that “yes, it was such a
funny,... and beautiful application that I cannot forget the subject.” Simi-
larly, student E expressed his views as follows: “Yes, because we did it in-
teractively, it was more memorable....” Student C stated that “it was much
better to see with visuals such as life, and it was catchy. ” Student L said that
“Yes, now when I take an exam, ... | think that virtual reality helps me to re-
member what I learn so I will always be able to remember it...”

During the interview, we asked the students, “Did you encounter any
problems while using the application? Were there places you couldn’t under-
stand? If so, how did you fix these problems?” and then student responses
were analyzed in a descriptive way. While half of the students stated that
they did not encounter any problems, others had some problems and needed
the help of the teacher or the researcher. In terms of how the applications
were used, student A stated, “No, I did not experience any difficulty, and
there was no point that | did not understand.” Student C explained, “No, it
didn’t happen, but | did get help from the teachers when I got a problem.”
Regarding the usage of the virtual reality application, student D said that,
“No, | did not have any problems with the application, and there was no
point that | could not understand.” Another student stated as follows:
“Sometimes it happened. In the button, there was a contact failure. | pressed
a button, and the system was no longer able to function. | needed the
teacher’s help to solve it.”

The last research question is, “Would you like to learn other lessons
and topics with virtual reality applications? For which course or for which
unit would you like to learn thanks to this application?” With this question,
it is aimed to reveal whether the student likes to use the application for other
lessons or subjects. According to the content analysis of this question, one
theme, “willingness” with four categories (e.g., all lessons, science, math),
and 13 codes (e.g., all lessons, every lesson, all subjects, science, math,
mathematics, sense organs, computer) have been reached in the coding of the
responses that were collected through interviews. Most of the students who
participated in the interview wanted the Virtual Reality Application to be
used in all disciplines, two of them only in science lessons, two of them only
in mathematics lessons, and three of them in other lessons. Some quotes
from the students’ responses are given below.

Student D said, “I would like virtual reality applications to be used in
all lessons and all subjects.” Student E expressed that “Yes, | would like it to
be used in math class.” Similar to Student D’ views, Student F also stated
that “l would like it for every lesson and every unit because the virtual real-
ity app was so much fun”. Student J stated that “I would like to have this ap-
plication in the sense organs (science) unit as well.” Student K expressed
that “yes, 1 would like it to be used in math class”.
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Conclusion, Discussion and Recommendations

The opinions of sixth-grade students about the virtual reality application
were collected using a semi-structured interview form in this study. When
the virtual reality application was used in the science course, the students
thought that the virtual reality learning environment attracted their attention
and interest and made the science lessons funnier and more interesting than
normal teaching. This result was consistent with the findings of previous
studies (Kandemir & Demir, 2020; ine¢, 2020). For instance, Gedik (2020)
took the students’ thoughts on the virtual reality application and concluded
that the students’ interest, engagement, and motivation for climate lessons
taught by using virtual reality technology increased. As mentioned above,
similar results were found in this study. The following quotes from the stu-
dents in this study show that they found the application effective and funny.

“Yes, it (VRA) affected my learning.” “If it wasnt for the virtual re-
ality application, |1 wouldn 't be able to understand anything about it.” “Yes,
it affected me; it made me feel like | was really next to the objects, I liked it
very much.” “It affected my interest positively; it was a very good experi-
ence.” “l already loved science, but I also saw the funny side of science
again.”

Interests are direct or indirect determiners of all essential components
of science education, as they are in all fields of education (Kuhns, 1977), and
help knowledge be retained for a much longer period of time. So, the fact
that this virtual reality application has increased students’ interest and helps
them learns the lesson more easily. Similar to the results of this study, Dag-
dalan (2019) revealed in his research that the students found the virtual real-
ity application interesting and that they learned while having fun thanks to
this application. It was also observed that the students in the virtual reality
experimental group had positive attitudes toward this technology. According
to the results of the study by Kaleci et al. (2017), virtual reality environments
are interesting, impressive, and intriguing, and provide a unique experience
for users. In another study, it was concluded that virtual reality increased
students’ interests more than other materials (Lee, Park, Kim & Lee, 2005).
Considering the results of both the current study on the solar system and
eclipse and the above studies, it can be said that virtual reality applications
positively affect students’ interest in the course. Since the increase in stu-
dents’ interest in the lesson will allow them to listen and learn the lesson
more carefully, virtual reality applications should be created for mostly all
subjects in science lessons, and the effects of these applications on students’
attitudes should be investigated. In this manner, understanding students’ atti-
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tudes and views toward digital technology looks to be crucial in efforts to
properly integrate them into instruction (Tsivitanidou et al., 2021).

Another result of this study’s qualitative finding is that students be-
lieve the information they learn through virtual reality is more permanent.
All but one of the students stated that the virtual reality application was ef-
fective in ensuring the permanence of knowledge. According to Inec (2020),
the knowledge gained in a virtual reality environment is permanent because
it contains multimedia and gives the impression of being there. These find-
ings are supported by previous research (Gedik, 2020; Oztiirk & Sondas,
2020). In addition, thanks to this application, the students’ knowledge be-
comes more concrete and memorable because they learn by doing and by
living in the virtual reality environment as if in real one. This result should
be tested in future studies since it was obtained based on interviews with
students in the current study.

Regarding the problem faced by the students while performing the
virtual reality application, half of the students stated that they did not en-
counter any problems, while some of them stated that they had some prob-
lems and needed the help of the researcher or the teacher. This may be due to
the fact that they use virtual reality glasses for the first time, and it is also a
new technology. Taking this conclusion into account in future studies can
ensure the successful, healthful, and efficient use of virtual reality applica-
tions.

According to the results obtained from the research, the majority of
the students who participated in the interview wanted the Virtual Reality
Application to be used in all disciplines, while two of them wanted it to be
used only in science courses, the other two wanted it to be used in mathemat-
ics courses, and three of them wanted it to be used in other courses. In the
research conducted by Dagdalan (2019) on virtual reality, it was revealed
that students want the use of virtual reality applications to continue in classes
at the highest rate. Similar to this result, a study conducted by Dagdalan
(2019) on Virtual Reality Applications revealed that students want such ap-
plications to be used in higher grades as well.

In this study, the data revealing the effect of VR application on stu-
dents’ achievement has not been analyzed yet. However, many studies have
been done on this subject. The application of virtual reality technologies in
the lessons helps to improve students’ academic achievement significantly.
In the literature review, it is seen that this study shows similar results to the
studies carried out on virtual reality (Aktamis & Arict 2013; Chung, 2012;
Dagdalan, 2019; Eryanto & Prestiliano, 2017; ; Gedik, 2020; Hwang & Hu,
2013; ineg, 2020; Liou & Chang, 2018; Jou & Liu, 2012; Lee & Wong, 2014;
Sarigam, 2019; Sun, Lin & Wang, 2010; Tiiziin et al., 2009). For example,
according to the experimental research on virtual reality that was conducted
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by Sarigam (2019), the students who used VRA believe that their imagina-
tions developed during the virtual reality application process, and that they
were constantly active throughout the process, resulting in more permanent
knowledge.

Another study’s results on virtual reality indicated that many students
had positive opinions on Virtual Solar System (VSS) for using it in their
class; and they thought this kind of teaching activities contributed their un-
derstanding more effectively (Lee et al. (2005). Avci et al. (2019) have con-
cluded as a result of their meta-analysis that virtual reality applications at the
primary, secondary, high school, and undergraduate levels have a moderate
effect on students’ academic achievement. Due to the fact that virtual reality
applications produced for the public or general use cannot fully satisfy the
needs of students, it is critical to create learning environments that are spe-
cific to the subject to be taught and designed to the students’ levels. So, in
future studies, a virtual reality learning environment should be accompanied
by appropriate pedagogical approaches on each subject and should include
orientation and navigation tools in order to empower learners’ perceptual and
cognitive systems (Lee et al., 2005). In order to generalize the results of
these studies and current study, it is thought that it is necessary to make new
studies regarding VR on more and different student groups and also disci-
pline in future studies. Similar suggestions have been expressed by other re-
searchers (Liou & Chang, 2018; Sarioglu & Girgin, 2020).
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