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Abstract

Anahtar Kelimeler

The concept of virtual reality is defined as a set of technologies that support the
creation of highly interactive three-dimensional spatial environments that
represent real or unreal situations. Virtual Reality (VR) technologies have
become a powerful and promising tool in education due to their unique
technological features that make them different from other Information
Communication Technologies (ICT) applications. For this reason, it is
important to use VR in educational institutions and to investigate its effect on
learning. In this direction, the aim of the research is to make a systematic
compilation of research on virtual reality applications in education. 38 articles
selected according to certain criteria were included. Content analysis was used
in the research. According to the research findings, it was determined that
quantitative methods were mostly used in the articles, most research was
conducted at the 5th and 6th-grade levels, and virtual reality was mostly used
in science teaching. In addition, the results showed that learning environments
that include virtual and augmented reality elements can improve learners'
spatial thinking and problem-solving skills. At the end of the research, it was
suggested that mixed methods should be preferred, and different databases
should be used for future studies on virtual reality.
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Introduction

Virtual Reality (VR) technologies have become a powerful and promising tool in education
due to their unique technological features that make them different from other Information
Communication Technologies (ICT) applications. Accordingly, the concept of virtual reality can be
defined as a mosaic of technologies that support the creation of highly interactive three-dimensional
spatial environments that represent real or unreal situations. Within this scope, virtual reality
applications can be used pedagogically with their unique technological features that allow users to
enter/focus in the created virtual environment, enable multi-sensor channels to ensure user interaction,
and promote intuitive real-time interaction through natural manipulations (Mikropoulos and Bellou,
2013). At this point, virtual reality needs to be defined correctly and integrated into education
programs in the most efficient way. As a result of this integration, the individual will be able to have a
modern way of thinking and benefit from innovations in the most efficient way. In this sense, the
study is a compilation of the usability of virtual reality applications in the field of education.

The word "virtual" is defined as imagined, hypothetical, or predictive, which has no place in
reality (TDK, 2019). The concept of virtual reality, which is formed by the combination of these two
words, is defined as an artificial and interactive environment where one or more people can participate
electronically and physically interfere with objects, a simulation of reality, or an artificial and
interactive environment that has established its own reality (Heim, 1993).

Virtual reality technology, a system to be perceived as realistically as possible, introduces a
new perception of reality in a simulated environment of the new age (Guttentag, 2010; Jenny, 2017,
Punako Jr, 2018). Everything in virtual reality technology has a digital and virtual infrastructure.
Unlike augmented reality, virtual reality aims to keep users away from the real world and to re-create
themselves on the virtual ground with full concentration (Kounavis, Kasimati, and Zamani, 2012).

In this sense, it is possible to say that virtual reality and augmented reality have been
researched, used, and developed in many fields such as medicine, design, engineering, plastic surgery,
advertising, tourism, architecture, robotics, military, social networks, and education (Kim, Kim, and
Kim, 2017; Ozel and Uluyol, 2016; Wang, Wu, Wang, Chi, and Wang, 2018; Yung, Khoo-Lattimore,
and Potter, 2021). Images in virtual reality environments can be presented as a copy of real-world
objects and can be controlled with auxiliary tools (Stull, 2009). Virtual reality, which increases the
interaction of machines and humans and effectively addresses the human senses with multimedia, can
also appeal to the senses by exceeding the visual and auditory interaction, thus increasing the power of
communication. In this respect, virtual reality is a concept that attracts attention in many different
fields, as well as pointing to a very important point in the framework of education. It is said that
virtual reality technologies have strengths and can provide serious benefits that can support education.
Since it is frequently emphasized in the literature that the use of virtual reality encourages student
participation in education, facilitates the transfer of knowledge to the real world, and provides an
experience that encourages learning by doing (Boda and Brown, 2020a; Dalari, 2019; Peng and Lee,
2020; Putman and ld-Deen, 2019; Subramanian and Marsic, 2001; Trindade, Fiolhais, and Almeida,
2002). At the same time, it creates an active educational environment by rejecting passive learning. In
this sense, some studies emphasize the importance of supporting the use of virtual reality in education.
For example, Christopoulos, Conrad, and Shukla (2018) argue that the coexistence of both virtual and
traditional learning environments will significantly increase success in education.

In addition to the unavoidable development of technology, the increase in criticism of
traditional learning has also been effective in the attention given to education. Upon the criticism of
some of the deficiencies of traditional learning, many computer-assisted alternative applications have
begun to focus on eliminating the deficiencies. Augmented and virtual reality applications have thus
begun to be integrated into learning processes. With virtual reality technology, a proactive process in
which experiential learning is at the forefront can be achieved. In an environment that is very similar
to the real world, one can almost truly experience that virtual space by living it (Feng, Gonzalez,
Amor, Lovreglio, and Cabrera-Guerrero, 2018; Yifan, Wu, Huang, Cohen-Or, and Sorkine-Hornung,
2019). For example, Serious Games can be shown as one of the applications in which virtual reality is
supported by equipment, which is focused on behavior and analysis (immersive virtual reality) rather
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than entertainment (Connolly et al., 2012). Feng et al. (2018) stated that 'serious games' attract more
and more attention and their applications are increasing. This situation creates a high impact in terms
of making virtual reality more visible and preferable especially in education. With serious games, an
environment where the designed situation in a room is experienced exactly and the person can interact
with the virtual environment with the equipment (gloves, helmet, etc.) and receive clear feedback can
be achieved. These exemplary applications and games are one of the biggest proofs of stepping into a
brand-new era in education.

Many researchers agree that advanced virtual reality applications can produce effective results
in different fields. For example, the belief that it will be highly beneficial in terms of visiting an
exhibition in a museum in 3D, learning the environment by interacting socially, empowering people
with social and psychological virtual dialogues, or adopting ideal behaviors to be preferred in
emergencies is getting stronger (Bailenson et al., 2008; Carrozzino and Bergamasco, 2010; Li et al.,
2017).

Apart from this, many different studies can be found on the use of virtual reality and
augmented reality as accessible and easily applicable in daily education (EImgaddem, 2019). For
example, measuring the effect of virtual reality in a flipped classroom (Ji and Han, 2019), evaluating
learning, measuring the effect of virtual reality-based game programs in quizzes and trials (Al-Azawei,
Baiee, and Mohammed, 2019), and the effect of using virtual reality in education on increasing
creativity (Hu and Han, 2019; Ji and Han, 2019). There are studies that touch on different points in the
use of virtual reality. It can be said that such studies are important evidence that the use of virtual
reality in education is increasing. As a result of these studies, a different perspective has also been
opened and teachers' perspectives on the use of virtual reality have also become a subject of
examination (Patterson and Han, 2019) because teachers' perspectives on the use of virtual reality are
of course important in terms of better understanding, explaining, and increasing the use of virtual
reality applications in education.

In the literature, it is possible to encounter some studies that focus on the result rather than the
user and try to reveal the learning outcomes at the point of realizing the learning experience with
virtual reality equipment (Alhalabi, 2016; Gutierrez-Maldonado, Andres-Pueyo, and Talarn-Caparros,
2015; Huang, Chen, and Chou, 2016). For instance, some studies examine only the application areas
of Helmet Mounted Display (virtual reality headset systems) in education and practice (Andreoli et al.,
2016; Jensen and Konradsen, 2018), about the use of virtual reality glasses in education (Cankaya,
2019) and Three-Dimensional Multi-User Virtual Environments (MUVE) to measure their
contribution to education (Mantziou, Papachristos, and Mikropoulos, 2018).

There are studies investigating the use of virtual reality in the analysis and facilitation of dance
learning (Yang, Liu, Jiang, Song, and Lu, 2018), the use of virtual reality tools in learning Chinese
(Xie, Ryder, and Chen, 2019), the use of virtual reality to learn swimming (Guo, 2016) and teach
music (Degli Innocenti et al., 2019), the use of virtual reality in mathematics teaching (Xu and Ke,
2016), and the use of virtual reality to measure success in learning a second language and verbal
proficiency (Chinese) (Xie et al., 2019). It is possible to see studies in which the use of virtual reality
in increasing the effectiveness of English language learning (Yang, and Liao, 2014) is directly
examined in detail over different dimensions of education. Therefore, these studies show that the
subject is popular and has become prominent as it has been increasingly studied in subjective fields in
education.

Based on all these studies, it can be said that Virtual Reality applications are an appropriate
field that should be discussed and developed, especially in education. Virtual reality is different from
traditional methods for reasons such as increasing the attractiveness of the taught content, being
sustainable and always open to development, creating a new and modern image, being versatile,
providing convenience, making it fun, making it accessible, providing professionalism, providing
effectiveness and efficiency, and providing satisfaction. It is thought that it can be much more useful
and therefore it is recommended to increase its effective use in education. From this point of view, this
study aims to define the concept in the first place and at the same time to profile the work integrity in
the field by compiling the articles. In addition, it has been determined that there is no systematic
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compilation of studies on the use of virtual reality at the primary education level. In this sense, it can
be said that it can be a study that will contribute to the field. This study, which aims to systematically
compile the research on virtual reality application in education, answers to the following questions
were sought:

1. What are the aims of the research?
2. What are the keywords used in research?
3. What are the research designs and data collection tools?
4. Who constituted the participants of the studies?
5. What are the important results of the research?
Method

The systematic review method was used in this study, which aims to examine the research on
the use of Virtual Reality in education. Systematic Review (SR) is the systematic and unbiased
examining of studies on the same subject in accordance with the determined criteria in order to find an
answer to a research question prepared on a certain subject, evaluating the validity of the studies found
and combining them by synthesizing (Cinar, 2021). In this study, it was aimed to identify and evaluate
the studies examined in the ERIC database, which is the field index in social sciences, related to the
use of VR in education. The reason for choosing the ERIC database is that it is a well-known and
comprehensive database in the field of social sciences and offers access to many articles.

High methodological quality in the systematic compilation process and good reporting will
contribute significantly to the interpretation and generalization of research results (Cinar, 2021).
Accordingly, in a good systematic review, a research question is formed, inclusion and exclusion
criteria are determined, a protocol is made, a comprehensive literature review is made, the quality and
validity of the data are evaluated, and finally the findings are synthesized, interpreted, and reported
(Msoller and Myles, 2016). In this direction, the stages of the systematic compilation process are to
reveal the purpose clearly and understandably, to select the relevant studies according to the
determined criteria, to determine the critical features of the selected studies, and finally to synthesize
in line with the data obtained (Cinar, 2021).

Research articles published in the last 4 years (2018-2021) were examined in order to
determine the latest trends in the related subject. There were 64 research studies published in the ERIC
database between 2018-2021. The keyword "Virtual Reality" was used while searching. In addition,
"primary school", "secondary school", and "research article" filters were used for the purpose of the
research. While deciding on the studies included in the evaluation, attention was paid to the fact that
the studies were only related to the use of virtual reality in education. Some of these studies were
excluded from the scope of the research due to access problems, irrelevant subjects, and sample
differences. In this context, in the study using the systematic review method, research articles
published between 2018-2021 on the use of VR in education, open to access, in which the participants
were primary and secondary school students, were used. As a result, 38 articles were examined within

the scope of the research. The research process is given in Figure 1.
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1. Step
Screening

Online Searching

2. Step
Sampling
Document Analysis

Criteria

Published in a peer reviewed journal [2012-2021)

Language: English
Online full-text accessibility (59 articles)

26 articles were excluded
38 articles were included

3. Step
Analyzing andinterpreting
Content Analysis and Text-mining
Thematic analysis
Coding and counting

4. Step
Synthesis of the findings
Reporting and summary

Figure 1. Research process
Reliability

The codes and information in the downloaded articles were entered into an excel table. The
researcher and three colleagues reviewed the publications in detail.
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Results

In this section, the purpose of the articles within the scope of the research, the keywords used,
research designs and data collection tools, participants, and important results were examined. Figure 2
shows the distribution of articles by years.

18
16
14
12

10

2018 2019 2020 2021

Figure 2. Distribution of articles by years

After 2018, there has been a rapid and significant increase in the number of articles. However,
we see that the number of articles decreased in 2021. This can be caused by the negative effect of the
COVID-19 pandemic on education because it has become very difficult for researchers to study,
practice, and access the participants.

1. Aims of research

Since the use of Virtual Reality in primary education was examined within the scope of this
study, the participants in the articles examined were between the 4™ -8™ grades. It is seen that there are
students in classes. Mostly, the effect of virtual reality on course success in these studies (Cakiroglu,
Aydin, Ozkan, Turan, and Cihan, 2021; Chang, Hsu, Kuo, and Jong, 2020; Chen, Chang, and Chuang,
2022; Liu, Wang, Lei, Wang, and Ren, 2020; Liu, Lin, Wang, Yeh, and Kalyuga, 2021; Putman and
Id-Deen, 2019; Sarioglu and Girgin, 2020; Weng, Rathinasabapathi, Weng, and Zagita, 2019; Wu,
Guo, Wang, and Zeng, 2021), perception and attitude towards the lesson (Boda and Brown, 2020b;
Cheng and Tsai, 2020; Putman and ld-Deen, 2019; Sarioglu and Girgin, 2020; Yildirim, Sahin
Topalcengiz, Arikan, and Timur, 2020), effect on students' visuospatial skills (Han, 2021; Petersen,
Klingenberg, Mayer, and Makransky, 2020; Purcell, 2020) and testing multimedia design principles
(Chen et al., 2022; Harvey, Deuel, and Marlatt, 2019; Liu et al., 2021; Maher and Buchanan, 2021) are
discussed.

When these articles, which were systematically compiled, are examined in general, it has been
observed that the effect of virtual reality applications on learner success, especially in science
education, has been investigated. In addition, it was examined whether the attitudes of the students
towards the lesson changed after the virtual reality application.

2. Keywords used

While most of the articles in the study included various keywords, we did not find any
keywords related to some studies. Parallel to the distribution of topics in the articles, virtual reality
(Boda and Brown, 2020a; Bill Brown, Boda, Ribay, Wilsey, and Perez, 2021; Cakiroglu et al., 2021;
Chang, Hsu, Chen, and Jong, 2020; Chen et al., 2022; Demitriadou, Stavroulia, and Lanitis, 2020;
Gumonan and Fabregas, 2021; Hite, et al., 2019; Hu and Han, 2019; Liu et al., 2021; Peng and Lee,
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2020 ; Sontay and Karamustafaoglu, 2021; Tai and Chen, 2021) and science education (Bill Brown, et
al., 2021; Cakiroglu et al., 2021; Hite, et al., 2019; Peng and Lee, 2020; Wu et al. al., 2021) were used.

3. Research designs and data collection tools

The research designs examined within the scope of the study show diversity. In this direction,
it is seen that quantitative research methods, qualitative research methods, and mixed research
methods are used in the articles. Table 1 includes the research methods and data collection tools used
in the articles.

Table 1. Research methods used in the studies

Method Data Collection Tool Articles
Quantitative Questionnaire (Chang et al., 2020; Chen et
(Descriptive) al., 2022; Demitriadou et al.,

2020; Hu and Han, 2019; Liu
et al., 2021; Peng and Leeg,
2020; Sontay and
Karamustafaoglu, 2021)

Attitude Scale (Boda and Brown, 2020b;
Cheng and Tsai, 2020; Hite, et
al., 2019)

Achievement test (Acar, 2020; Chen et al,
2022; Peng and Lee, 2020;
Wu et al., 2021)

Information  collection (Cheng and Tsai, 2020; Liu et

form al., 2021; Wu et al., 2021)
Open-ended form (Hite, et al., 2019; Sun, Pan,
Wan, Li, and Wu, 2021)
Qualitative Interview form (Han, 2021; Patterson and
(Case study, Han, 2019; Putman and Id-
Phenomenology) Deen, 2019; Sontay and
Karamustafaoglu, 2021)
Open-ended form (Han, 2021; Harron,
Petrosino, and  Jenevein,
2019)
Mixed method Interview  form and (Brown, Pérez, Ribay, Boda,
survey and Wilsey, 2021; Lee and
Shea, 2020; Tai and Chen,
2021)
Report (Boda and Brown, 2020a;

Chang, et al., 2020; Yang,
Chen, Zheng, and Hwang,

2021)
Other Content analysis (Han, 2021)
Application development (Gumonan and  Fabregas,
2021)
Experimental (Cakiroglu et al, 2021;

Dalari, 2019; Hite, Childers,
Jones, Corin, and Pereyra,
2021; Martonc¢ik, Babjakova,
Cupkova, Koverova, and
Ka¢marova, 2020; Tai and
Chen, 2021)

When Table 1 is examined, various research methods preferred in articles naturally contain
different data collection tools. However, it can be said that quantitative methods are mostly chosen,
and the number of articles using qualitative and mixed methods is close to each other. There was no
meta-analysis study related to virtual reality, which is the subject of our study.
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4. Participants

The scope of our research includes the primary education level. For this reason, the articles
mostly included participants between the 4™ and 8™ grades as a sample. There were students studying
in the classrooms. However, it is seen that teachers working in primary education also take part in the
studies as participants. The grade levels of the participating students are given in Table 2.

Table 1. Grade levels of the participants in the articles

Participants Articles
4th grade students (Cakiroglu et al., 2021; Purcell, 2020)
5th grade students (Brown et al., 2021; Chang, Hsu, Kuo, et al.,

2020; Cheng and Tsai, 2020; Dalari, 2019;
Martoncik et al., 2020; Wu et al., 2021)

6th grade students (Hu and Han, 2019; Liu et al., 2020; Peng
and Lee, 2020; Sontay and Karamustafaoglu,
2021; Sun et al., 2021; Wu et al., 2021)

7th grade students (Acar, 2020; Bennett, Uink, and Cross, 2020;
Gumonan and Fabregas, 2021; Hite et al.,
2021)

8th grade students (Chen et al., 2022; Harvey et al., 2019;

Petersen et al., 2020; Tai and Chen, 2021)

When Table 2 is examined, it is seen that the 5th grade students were mostly studied in the
studies. This is followed by 6™ graders. It is clear that the least studied participants were the 4th-grade
students.

5. Important results in the articles

The main themes were formed by examining the results in the articles. Table 3 includes these
main themes and sub-themes. Some results, however, were not given in the virtual reality environment
development studies; these studies were not included in the table.

Table 2. Important results in the articles
Themes Results Articles

Success As a result of the research, it was concluded that the  (Sarioglu and Girgin, 2020)
use of virtual reality technology in teaching the
subject of cell has a significant effect on the success
of the students.
It shows a significant impact on students' learning  (Wu et al., 2021)
outcomes.
It has led to more efficient learning and (Demitriadou et al., 2020)
understanding of mathematical concepts compared
to traditional teaching methods.
VR practice has had significant effects on foreign  (Chen et al., 2022)
learning.
It showed that listening comprehension and (Taiand Chen, 2021)
retention were significantly higher with VR play
than with video watchers.
It helped them activate their prior knowledge and  (Tai and Chen, 2021)
make appropriate inferences.
It reduced anxiety and thus aided cognition. (Tai and Chen, 2021)

He revealed that he achieved high academic (Liu et al., 2020)
achievement and participation scores (cognitive,
behavioral, emotional, and social).

Attitude As a result of the research, it was concluded that the  (Sarioglu and Girgin, 2020)
use of virtual reality technology in teaching the
subject of cell has a significant effect on students'
attitudes toward the lesson.
The virtual reality environment had positive effects (Wu et al., 2021)
on students with weaker learning attitudes.
We found that all students using VR improved their  (Bill Brown, et al., 2021)
attitudes towards science.
In particular, students with lower self-efficacy levels  (Cheng and Tsai, 2020)
may have participated more in VR environments
and had more positive learning attitudes.
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Table 3. Important results in the articles (Continued)

Themes Results Articles

Visualization The findings of this study allowed the use of VR for  (Harron et al., 2019)
teachers to visualize abstract topics.

Enrichment The findings of this study show that the use of VR  (Harronetal., 2019)

Foreign language

allows enriching teaching.
This article showed that simulated games in virtual
reality can be applied to improve the pronunciation
skills of English learners.

(Alemi and Khatony, 2020)

Science teaching

It shows that students have improved their perceptions
of the connection between science content and socio-
political application to social justice issues.

It has been stated that teachers can have the types of
experiences they think would be good for VR in science
classrooms.

Discovering very large or very small size scales

Experimental results have shown that the use of VR in
science education has beneficial results.

(Wu et al., 2021)

Harron et al., 2019)

(Liu et al., 2020)

It increased learning success in natural sciences.

(Chang et al., 2020)

It has shown that it is effective in better understanding
the systems in our body.

(Sontay
2021)

and Karamustafaoglu,

Practise

The implications highlight the potential to leverage VR
technology as a science education delivery tool that
clearly gives students the opportunity to combine
content learning with social action.

It offers the opportunity to visit inaccessible or unsafe
places.

Overall, the results show that iPad-based play enables
children to cross the road in an immersive environment
without risk, and can be a useful, evidence-based
addition to existing road safety education in UK
schools.

(B. Brown, Ribay, Pérez, Boda,
and Wilsey, 2020)

(Dalari, 2019)

(Purcell, 2020)

Problem solving

It shows that it has a significant impact on students'
problem-solving abilities.

The hands-on approach improved their problem-solving
and metacognitive skills.

It can help students answer questions and solve problems
more effectively.

(Wu et al., 2021)
(Chang et al., 2020)

(Chang et al, 2020)(Chang,
Hsu, Kuo, et al., 2020)

Spatial thinking

The use of augmented reality and virtual reality has
produced positive results, especially for students with low
spatial abilities.

Visiting three-dimensional virtual museums improves
students' spatial intelligence skills thanks to virtual reality.
When evaluated using Piaget's cognitive development
inventory, analyzes showed that sixth-grade students'
understandings of spatial rotation and angular geometry
correlated positively with reported perceived control and
negatively with distraction.

(Weng et al., 2019)

(Dalari, 2019)

(Hite, et al., 2019)

Interaction The virtual reality application has increased the (Demitriadou etal., 2020)
interaction.
It brought student participation from the edge to the (Taiand Chen, 2021)
centre.
Interactive student participation has a significant positive  (Sun et al., 2021)
effect on higher-level competence development.
Virtual reality-based learning environment provides high  (Cakiroglu et al., 2021)
student-content interaction.
The platform was found to provide students with greater ~ (Maher and Buchanan, 2021)
access to information and control and foster interactions.
Interesting Virtual reality applications contain interesting elements. (Han, 2021)
These applications provide a real and augmented virtual ~ (Han, 2021)
presence perception.
(Tai and Chen, 2021)
Negative Interviews revealed that most gamers find listening to  (Han, 2021)
VR-enabled EFL interesting and beneficial.
However, they also expressed concerns about health and  (Chen et al., 2022)
safety, psychological side effects, technical malfunctions
and low social interaction.
Complement The application had no effect on intrinsic cognitive load. (Lee and Shea, 2020)
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Table 4. Important results in the articles (Continued)
Themes Results Articles

Motivation It showed that he began to see VR applications as (Chen etal., 2022)
complementary educational tools.
SG practice had significant effects on cognition and (Chang et al., 2020)(Chang,

creative motivation, Hsu, Kuo, et al., 2020)
It also increased their motivation to learn. (Sontay and Karamustafaoglu,
2021)
Cognitive load It has been shown that it is effective in increasing (Chen et al., 2022)

students' motivation to science lessons.
VR practice had significant effects on foreign learning  (Tai and Chen, 2021)
and related cognitive load.

Entertainment and It prevented excessive cognitive load. (Sontay and Karamustafaoglu,

Satisfaction 2021)

spatial thinking It has proven effective in making lessons fun. (Cheng and Tsai, 2020)
Students had fun experiences in learning with VVR. (Yang et al., 2021)

As a result of the content analysis for the results section of the articles, we see that the themes
of academic achievement, attitude, interaction, problem solving, interesting, science teaching, and
attitude come to the fore. Since the participants in the articles were mostly students, the results focused
on factors such as learner success, learner attitude, and learner interaction with the content. It has been
found that mostly positive results are reflected in VR, but there are also negative results such as "low
social interaction™ and "inability to reduce cognitive load". In addition to the results mentioned above,
important themes such as fun, satisfaction, motivation and complement were also included.

Discussion, Conclusion and Recommendations

In this systematic review, 38 articles on the use of virtual reality in education were examined.
Accordingly, it has been observed that quite a lot of work has been conducted between 2019-2021.
Quantitative research methods were used in most of the studies, followed by qualitative research and
mixed research methods. It has been determined that questionnaires, attitude scales, achievement tests,
interview forms, and questionnaires are mostly used as data collection forms. It has also been seen that
experimental design is frequently used in studies. It is expected to use an experimental design in an
applied subject such as virtual reality. This result is consistent with the result of Cankaya’s study
(2019). On the other hand, although mixed methods were used in some studies, the number of these
studies was insufficient. Both quantitative and qualitative techniques are used in the same research,
and it is very effective in seeking answers to research problems (Adnan and Gokgek, 2012).

When the participants in the articles were examined, it was seen that the 5th and 6th grades
were mostly studied. In addition, there are studies at the 4th, 7th, and 8th-grade levels. There was no
study about virtual reality before the 4th grade. Children over the age of 12 or 13 can use this
technology, depending on the age limit imposed on VR technology by several manufacturers (Araiza-
Alba, Keane, and Kaufman, 2022). For this reason, it is natural that studies are concentrated at the 5th,
6th, 7th, and 8th-grade levels and that there are no studies on learners at lower-grade levels. In
addition, it has been stated in the literature that the participants in virtual reality studies in education
are mostly at the high school and undergraduate levels, and there are few studies at the primary and
secondary school level (Cankaya, 2019). Among the reasons for this, the discussion of whether VR is
suitable for learners at lower education levels can be cited.

In keyword analysis, it is seen that "virtual reality” and "science education” are used the most.
We can say that the keyword “virtual reality” is preferred because it represents the main subject of our
research. The fact that virtual reality applications are mostly made in the field of science is the reason
why the keyword "science teaching" is among the most used ones. This situation is compatible with
the studies of Durukan, Artun, and Temur (2020) and Tekdal and Sayginer (2016).

When the results in the articles included in the research are examined, it is seen that the use of
VR in primary and secondary school lessons has a positive effect on the success of the students.
Among the reasons for this are that virtual reality technology concretizes the subjects and increases
their intelligibility (EImgaddem, 2019; Topuz, 2018), makes the lesson interesting (Hopp, Pfiel,
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Schuster, Tiefenbacher, and Reiner, 2020), and enables student participation (Detyna and Kadiri, May
2020; Nesenbergs, Abolins, Ormanis, and Mednis, 2020).

According to the findings of our research, another important aspect of the use of virtual reality
in education is that it positively affects the attitude of the learners towards the lesson. It is natural for
the attitudes to be at a high level when the learner's success is high because there is a positive
correlation between learners' attitudes towards lessons and their success (Ozkal, Giingér, and
Cetingoz, 2004).

The theme of "teaching science" shows that virtual reality applications in education are mostly
used in the field of science. According to the results in the articles, it has been revealed that virtual
reality gives very successful results mostly in experimental research in this field (Liou and Chang,
2018; Pirker, Kopf, Kainz, Dengel, and Buchbauer, 2021). These results are in line with the results of
our study. In addition, there are systematic review studies (Agbo, Sanusi, Oyelere, and Suhonen, 2021;
Durukan et al., 2020) examining the use of VR, especially in science.

Another remarkable issue among the results of the articles is the positive effect of VR on the
problem-solving skills of learners. In addition, it was stated that students' answering questions and
solving them effectively had a positive effect. This can be explained by the fact that the surrounding
VR environment is interesting, enjoyable, and engaging. There are studies in the literature that support
this result (Hwang and Hu, 2013; Kim, So, and Park, 2022). One of the important factors affecting this
situation is the VR environment design.

The results in the articles showed that the VR environment together with the augmented reality
environment can improve the spatial thinking skills of the learners. This result was reported by Buja et
al. (2013) and shows parallelism with the study. When the results are examined, it is seen that the
element of interaction in the virtual reality environment also comes to the fore. The type of interaction
in question is learner-content (objects, etc.) interaction. At the same time, more than one user can
interact in the same environment (Karasar, 2004). In the literature, it is stated that the interactive
participation of learners in VR environments increases success and motivation for the lesson (Hudson,
Matson-Barkat, Pallamin, and Jegou, 2019; Pan and Zhou, 2013). Apart from these, among the results
in the articles, it was seen that VR environments increased the motivation of the learners towards the
lesson and were interesting and entertaining.

In light of these results, the following recommendations can be made.

> Itis recommended to focus on mixed designs while conducting virtual reality research.

» Itis recommended to increase the number of studies investigating the positive/negative effects
of VR on learners at primary and secondary school levels.

» Considering that VR environments are interesting, it is recommended to work with content
developer experts in line with the importance of content design.

> It is recommended to carry out studies in other fields, such as VR research, which focuses on
the field of science.

» When appropriate conditions occur, VR environments should be integrated into the lessons
and used as a supportive element in teaching.

» This study was created from the articles in the ERIC database. It will be useful to examine the
articles in other databases.

» This study is a systematic review study examining the use of virtual reality in primary and
secondary schools. In future research, studies can be conducted in which different levels are
determined as participants.
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Sanal gerceklik kavrami, gercek ya da gercek olmayan durumlari temsil eden
yiiksek etkilesimli ti¢ boyutlu mekansal ortamlarin olusturulmasini destekleyen
teknolojiler biitiinii olarak tanimlanmaktadir. Sanal Gergeklik (SG)
teknolojilerini diger Bilgi Iletisim Teknolojileri (BiT) uygulamalarindan farkli
kilan benzersiz teknolojik 6zellikleri nedeniyle egitimde giiglii ve gelecek vaat
eden bir ara¢ haline gelmistir. Bu nedenle SG’nin egitim kurumlarinda
kullanilmas1 ve 6grenmeye etkisinin arastirilmasi énemlidir. Bu dogrultuda
aragtirmanin amaci egitimde sanal gerceklik uygulamasi ile ilgili yapilmig
arastirmalarin sistematik derlemesini yapmaktir. Belli kriterlere gore secilen 38
makale arastirma kapsamina almmistir. Arastirmada igerik analizi
kullanilmigtir.  Arastirma bulgularina gore makalelerde en ¢ok nicel
yontemlerin kullanildigi, katilimer olarak en .¢cok 5. ve 6. smif diizeylerinde
aragtirma yapildigit ve en cok fen bilgisi Ogretiminde sanal gergeklik
kullanildig1 tespit edilmistir. Ayrica sonuglar, sanal gerceklik artirilmis
gerceklik ortamu ile birlikte 0grenenlerin uzamsal diigiinme becerilerini ve
problem ¢dzme becerilerini gelistirebilecegini gdstermistir. Aragtirma sonunda
sanal gergeklik ile ilgili gelecekte yapilacak caligmalar i¢in karma ydntemlerin
tercih edilmesi ve farkli veri tabanlarmin kullanilmasi 6nerisi yapilmistir.
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Giris
Giinliik faaliyetlerimizde teknolojinin dnemli konuma sahip oldugu ve hizla gelistigi bir
toplumda yasamaktayiz. Teknolojinin bu hizli gelisimi diinyayi, tim alanlar1 ve sektorleri yeniden
bigimlendirmektedir. Degisen ¢ag ile birlikte talepler dogrultusunda arz da farklilagmaktadir.
Beklentinin ve ihtiyaglarin degistigi giiniimiizde yeni dénem insaninin isteklerinin tahmin ve tatmin
edilmesi elbette ki dncesine gore daha zor olmaktadir.

Katilim sagladig1 her konudan deger iiretmeyi, miidahaleyi ve etkilesimi bekleyen yeni donem
insan1 i¢in iirlin ve hizmetlerin tatmin yeteneginin azaldigi sdylenebilmektedir. Ciinkii ihtiyag
duyulandan fazlasina kolayca ulagilan bu ¢agda her zaman daha iyisi mevcuttur. Bu sebeple egitimde
de yeniliklerin takip edilmesi ve i¢inde bulunulan ¢agin getirilerine, diisiiniis bigimine uyum saglamus,
tam anlamiyla entegre olmus bir yaklasim gerekli hale gelmektedir. Goh ve Sigala’ye (2020) gore,
Bilgi ve Iletisim Teknolojileri (BIT) 6grenme siirecinin desteklenmesi igin en giiglii araclardan biri
olarak kabul edilmektedir. Katkilar1 temel olarak teknolojik 6zelliklerinden, veri ve bilgileri kaydetme,
yonetme, temsil etme ve iletme sekillerinden gelir. Bu 6zellikler, kisa siirede yiiksek miktarda veri ve
bilginin yonetimi, dinamik etkilesimli ve ¢oklu gosterimler yoluyla bilgi sunumu ve iletisim ile
ilgilidir. BIT'in ogrenme siirecine sagladigi temel katki, bahsedilen teknolojik &zelliklerden
kaynaklanan bazi Ozellikleri beraberinde getirmektedir. Bu katki, temel olarak Ogrenciler ve
Ogretmenler i¢in 6grenme siirecine aktif katilim, egitim senaryolar1 araciligiyla eylem ve geri bildirim
ve belirli bir teorik modele dayali anlaml1 6grenme etkinlikleri ile zihinsel modellerin olusturulmasini
destekleyen siirecleri icerir. Bu goriis, Dalgarno ve Lee’nin (2010) “teknolojilerin kendilerinin
dogrudan oOgrenmeye neden olmadiklar1 ancak o©grenmeye yol acgabilecek baz1 gorevleri
karsilayabilecekleri” anlayisi ile uyumludur.

Calismaya konu olan Sanal Gergeklik teknolojileri ise, onlar1 diger BIT uygulamalarindan
farkli kilan benzersiz teknolojik 6zellikleri nedeniyle egitimde giiclii ve gelecek vaat eden bir arag
haline gelmistir. Bu bilgiler 1s181nda, sanal ger¢eklik kavrami, gercek ya da gercek olmayan durumlari
temsil eden yiiksek etkilesimli ii¢c boyutlu mekansal ortamlarin olusturulmasini destekleyen
teknolojiler mozaigi olarak tanimlanabilmektedir. Bu tanimdan yola c¢ikarak, sanal gergeklik
uygulamalarinin; kullanicinin, olusturulan sanal ortamin igine girme/odaklanma, kullanici etkilesimini
saglamak i¢in ¢ok sensorlii kanallar ve kullanicinin bu ortamda gercek zamanli olarak dogal
manipiilasyonlar yoluyla sezgisel etkilesimini saglayan benzersiz teknolojik 6zellikleri ile pedagojik
olarak kullanilabilecegini gostermektedir (Mikropoulos ve Bellou, 2013). Bu noktada sanal
gercekligin dogru bicimde tanimlanmasi ve egitim programlarina en verimli sekilde entegre edilmesi
gerekmektedir. Bu entegrasyon sonucunda yeni cagin bireyi, c¢agmn diisiiniis bi¢cimi ve ¢agin
getirileriyle en verimli sekilde donatilmis olacaktir. Bu anlamda yapilan ¢aligma da sanal gerceklik
uygulamalarinin egitim alaninda kullanilabilirligi tizerine bir derleme niteligi tasimaktadir.

Sanal kelimesi gergekte yeri olmayip zihinde tasarlanan, mevhum, farazi, tahmini bigiminde
tanimlanir (TDK, 2019). Bu iki kelimenin birlesimiyle olugan sanal ger¢eklik kavrami ise bir ya da
birden fazla kisinin, elektronik olarak katilip, nesnelere fiziki miidahalede bulunabildigi, gercekligin
bir benzetimi ya da kendi gercekligini kendisi kurmus, yapay ve etkilesimli bir ortam olarak
tanimlanmaktadir (Heim, 1993).

Bilgisayar tarafindan olusturulmus sanal bir ortamda, siiriikleyici, gercekei, ¢oklu duygusal
etkilesim igeren, gercek zamanli bir kesif deneyimi sunmay1 hedefleyen, bilgisayar teknolojileri ile
yaratilan ii¢ boyutlu bir ortam1 kullandirarak bambagka bir diinyanin kapilarini agan, var olmayan ya
da orada yer almayan nesnelerin, alanlarin; olabildigince gercekei bigimde algilanmasini saglamaya
yonelik bir sistemi ifade eden sanal gerceklik teknolojisi, yeni ¢aga ait simiile edilmis bir ortamda yeni
bir gerceklik algisi ortaya atmaktadir (Guttentag, 2010; Jenny, 2017; Punako Jr, 2018). Sanal gergeklik
teknolojisinde her sey dijital ve sanal bir altyapiya sahiptir. Bu durum kullanicilarin arttirilmis
gerceklikten farkli olarak gercek diinyadan uzaklagsmasini ve tam konsantre bigimde sanal zeminde
kendini yeniden var edebilmesini hedeflemektedir (Kounavis, Kasimati ve Zamani, 2012).

Sanal gergeklik ve arttirilmig gergekligin bu anlamda tip, tasarim, miithendislik, plastik cerrahi,
reklam, turizm, mimarlik, robotik, askeriye, sosyal aglar ve egitim gibi birgok alanda arastinldigin,
kullanildigin1 ve gelistigini soyleyebilmek miimkiindiir (Kim, Kim ve Kim, 2017; Ozel ve Uluyol,
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2016; Wang, Wu, Wang, Chi ve Wang, 2018; Yung, Khoo-Lattimore ve Potter, 2021). Sanal gergeklik
ortamlarindaki goriintiiler gergek diinyadaki nesnelerin bir kopyasi olarak sunulabilmekte ve yardime1
araglar ile denetim altina alinabilmektedir (Stull, 2009). Makinenin ve insanin etkilesimini arttiran ve
¢oklu ortam (multimedya) ile insan duyularina etkin bir sekilde hitap eden sanal gercgeklik, gorsel ve
isitsel etkilesimi de asarak, hislere de hitap edebilmekte, boylece iletisimin kuvvetini arttirmaktadir.
Bu yoniiyle sanal gergeklik birgok farkli alanda dikkat ¢eken bir kavram olmasinin yani sira egitim
cergevesinde de oldukca 6nemli bir noktaya isaret etmektedir. Sanal gergeklik teknolojilerinin egitimi
destekleyen giiclii yanlarinin oldugu ve egitimi destekleyebilecek ciddi faydalar saglayabilecegi
sOylenmektedir. Ciinkii sanal gergeklik kullamiminin egitimde O6grencinin katilimini tesvik ettigi,
bilgiyi ger¢ek diinyaya aktarmay1 kolaylastirdifi, yaparak Ogrenmeyi tesvik ederek bilgiyi
yerlestirebildigi bir deneyim sundugu literatiirde sik¢a vurgulanmaktadir (Boda ve Brown, 2020a;
Dalari, 2019; Peng ve Lee, 2020; Putman ve Id-Deen, 2019; Subramanian ve Marsic, 2001; Trindade,
Fiolhais ve Almeida, 2002). Ayni zamanda pasif bir 6grenmeyi reddederek aktif bir egitim ortami
yaratmaktadir. Bu anlamda o6zellikle karsimiza ¢ikan bazi ¢aligmalar egitimde sanal gerceklik
kullaniminin desteklenmesinin énemine isaret eder. Ornegin Christopoulos, Conrad ve Shukla (2018)
hem sanal hem de geleneksel 6grenme ortaminin bir arada bulunmasinin egitimdeki basarty1 ciddi
anlamda yiikseltecegini 6ne stirmektedir.

Sanal gercekligin egitimde dikkatleri iizerine ¢ekmesinde teknolojinin karst konulamaz
bigimde gelismesinin yani sira aslinda geleneksel 6grenmeye elestirilerin artmasi da etkili olmustur.
Geleneksel 0grenmenin baz1 eksikliklerinin elestirilmesi tizerine, eksikliklerin giderilmesi noktasinda
bilgisayar destekli bir¢ok alternatif uygulama iizerinde durulmaya baslanmistir. Teknolojinin 6grenme
stireglerine islenmesinde arttirilmig gergeklik ve sanal gerceklik uygulamalari da boylece kendini
gostermeye baslamistir. Sanal gergeklik teknolojisi ile 6zellikle deneyimsel 6grenmenin 6n planda
oldugu, proaktif bir siire¢ yakalanabilmektedir. Gergcek diinyaya ¢ok benzeyen bir ortamin iginde kisi
neredeyse gergekten o sanal alani yasayarak deneyimleyebilmektedir (Feng, Gonzalez, Amor,
Lovreglio ve Cabrera-Guerrero, 2018; Yifan, Wu, Huang, Cohen-Or ve Sorkine-Hornung, 2019).

Ornek olarak; Serious Games (ciddi oyunlar) sanal gercekligin ekipmanlarla desteklendigi,
eglenceden ¢ok davranig ve analiz odakli (immersive virtual reality) yayginlasan uygulamalardan biri
olarak gosterilebilir (Connolly vd., 2012). Feng vd.’in (2018) de yaptigi ¢alismaya dayanarak 'ciddi
oyunlarmm' git gide daha fazla alanda dikkat ¢ektigi ve uygulamalarimin arttig1 sdylenebilmektedir. Bu
durum sanal gercekligin 6zellikle egitimde daha goriiniir ve tercih edilir olabilmesi agisindan yiiksek
bir etki yaratmaktadir. Ciddi oyunlar ile bir odanin igerisinde tasarlanan durumun birebir yasatildig1 ve
kisinin kullandig1 ekipmanlar ile (eldiven, kask vb.) sanal ortamla etkilesimde bulunabildigi, net geri
bildirimler alabildigi bir ortam elde edilebilmektedir. Bu 6rnek uygulamalar ve oyunlar da aslinda
egitimde yepyeni bir ¢caga adim atildiginin en biiylik kanitlarindan biri olarak karsimiza ¢ikmaktadir.

Gelismis sanal gergeklik uygulamalarmin farkli alanlarda da etkili sonuglar ortaya
koyabilecegi noktasinda birgok arastirmaci hem fikir olmaktadir. Ornegin, bir miizede bir serginin 3
boyutlu olarak gezilebilmesi, sosyal anlamda karsilikli etkilesim kurarak ¢evrenin Ogrenilebilmesi,
sosyal ve psikolojik anlamda sanal diyaloglarla kisilerin gili¢lendirilmesi ya da acil durumlarda tercih
edilecek ideal davranislarin benimsetilmesi noktasinda yiiksek oranda fayda saglayacagina olan inang
git gide gliclenmektedir (Bailenson vd., 2008; Carrozzino ve Bergamasco, 2010; Li vd., 2017).

Bunun diginda giinliik egitimde, ulasilabilir ve kolayca uygulanabilir olarak sanal gerceklik ve
arttirilmig gerceklik kullanimi tizerine birgok farkli caligmaya rastlanabilmektedir (ElImgaddem, 2019).
Ornegin, Flipped classroom’da sanal gergekligin etkisinin 6lciilmesi (Ji ve Han, 2019), grenmenin
degerlendirilmesi, quizler ve denemelerde sanal gerceklik temelli oyun programlarin etkisinin
olgtilmesi (Al-Azawei, Baiee ve Mohammed, 2019) egitimde sanal gergeklik kullaniminin yaraticiligi
arttirmadaki etkisi (Hu ve Han, 2019; Ji ve Han, 2019) gibi sanal gergeklik kullanimi noktasinda
farkli noktalara temas eden c¢alismalar bulunmaktadir. Bu gibi ¢aligmalarin egitimde sanal gergeklik
kullanimimin gittikge arttigina dair onemli bir kanit oldugu soOylenebilmektedir. Bu caligmalar
neticesinde ayrica farkli bir perspektif agilarak 6gretmenlerin de sanal gerceklik kullanimina yonelik
bakis agilart da inceleme konusu haline gelmistir (Patterson ve Han, 2019). Ciinkii 6gretmenlerin sanal
gergeklik kullanimina bakis agilari elbette ki egitimde sanal gerceklik uygulamalarinin kullaniminin
daha iyi anlagilabilmesi, agiklanabilmesi ve arttirilabilmesi noktasinda 6nem tagimaktadir.
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Literatiirde, sanal ger¢eklik ekipmanlariyla 06grenme deneyiminin gergeklestirilmesi
noktasinda kullanicidan ¢ok sonuca odaklanan ve dgrenme ¢iktilarini ortaya koymaya g¢aligan kimi
calismalara da rastlamak miimkiindiir (Alhalabi, 2016; Gutierrez-Maldonado, Andres-Pueyo ve
Talarn-Caparros, 2015; Huang, Chen ve Chou, 2016). Spesifik olarak 6rnegin yalnizca Helmet
Mounted Display (sanal gergeklik baglik sistemleri)’nin egitimde ve pratikte buldugu uygulama
alanlarinm1 inceleme altina alan ¢aligmalara (Andreoli vd., 2016; Jensen ve Konradsen, 2018), sanal
gerceklik gozliiklerinin egitimde kullammma dair (Cankaya, 2019) ve U¢ Boyutlu Cok Kullanicili
Sanal Ortamlarm (MUVE) da egitimdeki katkilarini 6lgmeye dair ¢alismalar da goriilmektedir
(Mantziou, Papachristos ve Mikropoulos, 2018).

Dans dgreniminin analizi ve kolaylastirmasi tizerine sanal gergekligin kullanim1 (Yang, Liu,
Jiang, Song ve Lu, 2018), Cince 6grenmede sanal gergeklik araglarin kullanimi (Xie, Ryder ve Chen,
2019), yiizme 6grenmede (Guo, 2016) ve miizik dgretiminde (Degli Innocenti vd., 2019), matematik
ogretiminde sanal gergeklikgin kullanimi (Xu ve Ke, 2016), ikinci bir dil 6grenme becerisi ve sozlii
yeterlilikteki basarisini 6lgmede sanal gercekigin kullammi (Cince) (Xie vd., 2019), ingilizce dil
ogrenme etkinliginin arttirilmasinda sanal gerc¢ekligin kullanimi (Yang ve Liao, 2014) direkt olarak
sanal gergekligin egitimin farkli boyutlari iizerinden detaylica incelendigi c¢aligmalar gormek
miimkiindiir. Yapilan caligmalar da hem tarihsel bakimdan konunun giincel ve tercih edilir oldugunu
gostermekte hem de egitimde gittikce 6znel alanlarda incelenen bir konu haline geldiginin ipuglarini
vermektedir.

Tiim bunlardan yola ¢ikarak Sanal Gergeklik uygulamalarinin 6zellikle egitimde tartigilmasi
ve gelistirilmesi gereken uygun bir alan oldugu soylenebilmektedir. Sanal gercekligin &gretilen
icerigin cekiciligi arttirmasi, siirdiiriilebilir ve daima gelismeye agik olmasi, yeni ve modern bir imaj
yaratmasi, ¢ok yonlii olmasi, kolaylik saglamasi, eglenceli hale getirmesi, ulasilabilir hale gelmesi,
profesyonellik saglamasi, etkinlik ve verimlilik saglamasi, memnuniyet saglamasi gibi sebeplerle
geleneksel metotlardan ¢ok daha faydali olabilecegi diisiiniilmekte ve bu sebeple egitimdeki etkin
kullaniminin arttirilmasi onerilmektedir. Bu calisma da buradan yola ¢ikarak ilk etapta kavrami
tanimlayabilmeyi ayn1 zamanda da makalelerin bir derlemesini yaparak alandaki c¢alisma
biitiinligiiniin profilini ¢ikartabilmeyi hedeflemektedir. Ayrica ilkogretim diizeyinde sanal gerceklik
kullanimu ile ilgili yapilan ¢alismalarin sistematik bir derlemesinin yapilmadigi tespit edilmistir. Bu
anlamda alana katki saglayacak bir calisma olabilecegi soylenebilir. Egitimde sanal gergeklik
uygulamasi ile ilgili yapilmis arastirmalarin sistematik derlemesini yapmay1 amaglayan bu arasgtirmada
su sorulara cevap aranmigtir:

1. Arastirmalarin amaglari nelerdir?

2. Arastirmalarda kullanilan anahtar kelimeler nelerdir?

3. Arastirma desenleri ve veri toplama araglari nelerdir?

4.  Arastirmalarin katilimcilarii kimler olusturmustur?

5. Arastirmalardan elde edilen 6nemli sonuglar nelerdir?
Yontem

Egitimde Sanal Gergeklik kullanimi konusunda yapilmis arastirmalarin incelenmesini
amaglayan bu ¢alismada sistematik derleme yontemi kullanilmistir. Sistematik Derleme (SD), belli bir
konuda hazirlanmis arastirma sorusuna yanit bulmak icin, belirlenmis Olciitlere uygun olarak ayni
konuda yapilmis ¢alismalarin sistemli ve yan tutmadan taranmasi, bulunan ¢alismalarin gecerliginin
degerlendirilmesi ve sentezlenerek birlestirilmesidir (Cinar, 2021). Bu arastirmada egitimde SG
kullanim ile ilgili sosyal bilimlerde alan indeksi olan ERIC veri tabaninda taranan c¢alismalar
belirleyip degerlendirmek amaclanmistir. ERIC veri tabaninin secilmesinin nedeni, sosyal bilimler
alaninda bilinen, kapsamli bir veri taban1 olmasi ve birgok makaleye erisim imkan1 sunmasidir.

Sistematik derleme siirecinde metodolojik kalitenin yiiksek olmasi, iyi bir raporlamanin
yapiilmasi, arastirma sonuglarinin yorumlanmasi ve genellenmesine Onemli katkida bulunacaktir
(Cinar, 2021). Buna gore iyi bir sistematik derlemede sirasiyla arastirma sorusu olusturulur, kapsama
dahil etme ve ¢ikarma kriterleri belirlenir, protokol yapilir, kapsamli literatiir taramasi yapilir, verilerin

180



Journal of Educational Theory and Practice Research 2022, Vol 8, Issue 2, 177-193 Eytip YUNKUL

kalitesi ve gegerligi degerlendirilir ve son olarak bulgular sentezlenir, yorumlanir ve raporlanir (Moller
ve Myles, 2016). Bu dogrultuda sistematik derleme siirecinin agsamalar1, amacin net ve anlagilir olarak
ortaya konmasi, belirlenen kriterlere gore ilgili calismalarin se¢imi, segilen caligmalarin kritik
ozelliklerinin belirlenmesi ve son olarak elde edilen veriler dogrultusunda sentezleme seklindedir
(Cinar, 2021).

Ilgili konuda son egilimleri belirlemek amaciyla gegtigimiz 4 yilda (2018-2021) yapilmis
aragtirma makaleleri incelenmistir. 2018-2021 yillar1 arasinda ERIC veri tabaninda yaymlanmig 64
arastirma ¢alismada yer almistir. Tarama yapilirken “Virtual Reality” anahtar kelimesi kullanilmistir.
Ayrica arastirmanin amaci dogrultusunda “ilkokul” (primary school), “ortaokul” (secondary school) ve
“aragtirma makalesi” (research article) filtreleri kullanilmigtir. Degerlendirmeye alinan arastirmalara
karar verirken arastirmalarin sadece egitimde sanal gergeklik kullanimi ile ilgili olmasina dikkat
edilmistir. Bu c¢alismalardan bazilar1 erisim sorunu, ilgisiz konu ve 6rneklem farkliligi nedenleri ile
aragtirma kapsamindan ¢ikarilmistir. Bu ¢ergevede sistematik derleme yontemi kullanilan ¢aligmada
aragtirmalarin, 2018-2021 arasinda yayinlanan, egitimde SG kullanimu ile ilgili, katilimeilarin ilkokul
ve ortaokul 6grencisi oldugu erisime agik arastirma makaleleri kullanilmistir. Sonug olarak 38 makale
aragtirma kapsaminda incelenmistir. Sekil 1’te aragtirma siireci verilmistir.

1. Adim
Tarama

Cewvirimici arama

2. Adim
Orneklem belirleme

Dokiman analizi

Kriter
2018-2021 yillan arasinda yayinlanan gcalsmalar
Dil: ingilizce

Cewvrimici tam erisimli (59 makale )

21 makale cikarilmistir

38 makale incele nmistir

3 Adim

Analiz ve yorumlama

Icerik analizi

4_Adim
Bulgularin yorumlanmasi

Raporlama

Sekil 1. Arastirma siireci
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Giivenirlik

Indirilen makalelerdeki kodlar ve bilgiler bir excel tablosuna girilmistir. Arastirmaci ve ii¢
caligma arkadasi, yayinlara ayrintili olarak incelemistir.

Bulgular

Bu boéliimde arastirma kapsaminda yer alan makalelerin amaci, kullanilan anahtar kelimeleri,
Arastirma desenleri ve veri toplama araglari, katilimcilar1 ve 6nemli sonuglari incelenmistir. Sekil 2,
makalelerin yillara gére dagilimini gostermektedir.

18
16
14
12

10

2018 2019 2020 2021

Sekil 2. Makalelerin yillara gére dagilimi

2018’den sonra makale sayisinda hizli ve dnemli bir artig goriilmiistiir. Ancak 2021 yilinda
makale sayisinin azaldigimi gérmekteyiz. Bu durum COVID-19 pandemisinin yarattigi olumsuz
egitim kosullarinin etkisi olarak agiklanabilir. Ciinkli arastirmacilar a¢isindan hem c¢aligma, hem
uygulama hem de katilimcilara erigsim oldukc¢a zorlagmistir.

1. Arastirmalarin amaclart

Bu ¢alisma kapsaminda ilkdgretimde Sanal Gergeklik kullanimi incelendiginden incelemeye
alman makalelerde yer alan katilmcilar 4-8. smiflarda O6grenim goren O&grenciler oldugu
goriilmektedir. Cogunlukla bu arastirmalarda sanal gercekligin ders basarisina etkisi (Cakiroglu,
Aydn, Ozkan, Turan ve Cihan, 2021; Chang, Hsu, Kuo ve Jong, 2020; Chen, Chang ve Chuang, 2022;
Liu, Wang, Lei, Wang ve Ren, 2020; Liu, Lin, Wang, Yeh ve Kalyuga, 2021; Putman ve Id-Deen,
2019; Sarioglu ve Girgin, 2020; Weng, Rathinasabapathi, Weng ve Zagita, 2019; Wu, Guo, Wang ve
Zeng, 2021), derse yonelik algi ve tutum (Boda ve Brown, 2020b; Cheng ve Tsai, 2020; Putman ve 1d-
Deen, 2019; Sarioglu ve Girgin, 2020; Yildirim, Sahin Topalcengiz, Arikan ve Timur, 2020),
Ogrencilerin gorsel uzamsal becerilerine etkisi (Han, 2021; Petersen, Klingenberg, Mayer ve
Makransky, 2020; Purcell, 2020) ve ¢oklu ortam tasarim ilkelerinin test edilmesi (Chen vd., 2022;
Harvey, Deuel ve Marlatt, 2019; Liu vd., 2021; Maher ve Buchanan, 2021) ele alinmustir.

Sistematik derlemesi yapilan bu makaleler genel olarak incelendiginde; gogunlukla sanal
gerceklik uygulamalarmin o6zellikle fen egitiminde Ogrenen basarisina etkisinin arastirildigi
goriilmiistiir. Bununla beraber 6grencilerin derse yonelik tutumlarinin da sanal gergeklik uygulamasi
sonrasi degisip degismedigi incelenmistir.

2. Kullanilan anahtar kelimeler

Calisma kapsaminda yer alan makalelerin biiyiik oraninda ¢esitli anahtar kelimeler yer alirken,
bazi ¢aligsmalarda ise anahtar kelimelere rastlanmamistir. Makalelerde en ¢ok konu dagilimina paralel
olarak sanal gerceklik/Virtual reality (Boda ve Brown, 2020a; Bill Brown ve Boda, Ribay, Wilsey ve
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Perez, 2021; Cakiroglu vd., 2021; Chang Hsu, Chen ve Jong, 2020; Chen vd., 2022; Demitriadou,
Stavroulia ve Lanitis, 2020; Gumonan ve Fabregas, 2021; Hite, vd., 2019; Hu ve Han, 2019; T. C. Liu
vd., 2021; Peng ve Lee, 2020; Sontay ve Karamustafaoglu, 2021; Tai ve Chen, 2021), Fen bilimleri
egitimi (Bill Brown, vd., 2021; Cakiroglu vd., 2021; Hite, vd., 2019; Peng ve Lee, 2020; Wu vd.,
2021) kullanilmisgtir.

3. Arastirma desenleri ve veri toplama araglar

Calisma kapsaminda incelenen makalelerde yer alan arastirma desenleri g¢esitlilik
gostermektedir. Bu dogrultuda makalelerde nicel aragtirma yontemleri, nitel aragtirma yontemleri ve
her ikisini de barindiran karma aragtirma yontemi kullanildigi goriilmiistiir. Tablo 1 makalelerde
kullanilan arastirma yontemlerini ve veri toplama araglarini igermektedir.

Tablo 1. Caligmalarda kullanilan arastirma yontemleri
Yontem Veri toplama aract

Nicel Anket
(Betimsel Tarama)

Makaleler

(Chang, Hsu, Chen ve Jong,
2020; Chen wvd., 2022;
Demitriadou vd., 2020; Hu ve
Han, 2019; Liu vd., 2021,
Peng ve Lee, 2020; Sontay ve
Karamustafaoglu, 2021)
(Boda ve Brown, 2020b;
Cheng ve Tsai, 2020; Hite,
vd., 2019)

(Acar, 2020; Chen vd., 2022;
Peng ve Lee, 2020; Wu vd.,
2021)

(Cheng ve Tsai, 2020; Liu vd.,
2021; Wu vd., 2021)

(Hite, vd., 2019; Sun, Pan,
Wan, Live ve Wu, 2021)
(Han, 2021; Patterson ve Han,
2019; Putman ve Id-Deen,
2019; Sontay ve
Karamustafaoglu, 2021)

(Han, 2021; Harron, Petrosino
ve Jenevein, 2019)

(Brown, Pérez, Ribay, Boda,
ve Wilsey, 2021; Lee ve Shea,
2020; Tai ve Chen, 2021)
(Boda ve Brown, 2020a;
Chang, Hsu, Chen, vd., 2020;
G. Yang, Chen, Zheng, ve
Hwang, 2021)

Tutum Olgegi

Basar1 Testi

Bilgi toplama formu

Acik uglu form

Nitel
(Ornek  olay
Olgubilim)

Goriisme formu
calismasi,

Acgik uglu form

Karma y6ntem Goriigme formu ve anket

Rapor

Cesitli yontemler

Icerik analizi

(Han, 2021)

Uygulama gelistirme

(Gumonan ve Fabregas, 2021)

Deneysel (Cakiroglu vd., 2021; Dalari,
2019; Hite, Childers, Jones,
Corin  ve Pereyra, 2021;
Martongik, Babjakova,
Cupkova, Koverova, ve
Kaémarova, 2020; Tai ve
Chen, 2021)

Tablo 1 incelendiginde makalelerde tercih edilen ¢esitli arastirma yontemleri dogal olarak
icinde farkli veri toplama araclarini barindirmaktadir. Bununla beraber en ¢ok nicel yontemlerin
secildigi, nitel ve karma yontemler kullanan makale sayisinin da birbirine yakin oldugu soylenebilir.
Caligmamizin konusu olan sanal gergeklik ile ilgili meta analiz ¢aligmasina rastlanmamustir.

4, Katllimcilar
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Arastirmamizin kapsaminda ilkégretim kademesi yer almaktadir. Bu nedenle makalelerde
orneklem olarak ¢ogunlukla 4-8. Siniflarda 6grenim goren 6Zrencilerin yer almistir. Bununla beraber
ilkdgretimde gorev yapan Ogretmenler de katilimci olarak ¢aligmalarda yer aldiklar goriinmektedir.
Katilime1 olarak yer alan 6grencilerin ve 6gretmenlerin sinif diizeyleri Tablo 2°de verilmistir.

Tablo 2. Makalelerde yer alan katilimcilarin sinif diizeyleri

Katilimcilar Makaleler
4. smif 6grencileri (Cakiroglu vd., 2021; Purcell, 2020)
5. smif 6grencileri (Brown vd., 2021; Chang vd., 2020; Cheng

ve Tsai, 2020; Dalari, 2019; Marton¢ik vd.,
2020; Wu vd., 2021)

6. siif 6grencileri (Hu ve Han, 2019; R. Liu vd., 2020; Peng ve
Lee, 2020; Sontay ve Karamustafaoglu,
2021; Sun vd., 2021; Wu vd., 2021)

7. siif 6grencileri (Acar, 2020; Bennett, Uink ve Cross, 2020;
Gumonan ve Fabregas, 2021; Hite vd., 2021)
8. smnif 6grencileri (Chen vd., 2022; Harvey vd., 2019; Petersen

vd., 2020; Tai ve Chen, 2021)

Tablo 2 incelendiginde ¢alismalarda en ¢ok 5. Smif 6grencileri katilime1 olarak yer almustir.
Bunu 6. Smif 6grencileri takip etmektedir. En az ¢aligma yapilan katilimcilar ise 4. Smif 6grencileri
oldugu goriilmektedir.

5. Makalelerde yer alan onemli sonuclar

Makalelerde yer alan sonuglar incelenerek ana temalar olusturulmustur. Tablo 3’te bu ana
temalar ve altinda alt temalara yer verilmistir. Ayrica sanal gerceklik ortami gelistirme ¢aligmalarinda
arastirma sonucu verilmediginden bu ¢alismalar tabloda yer almamustir.

Tablo 3. Makalelerde yer alan 6nemli sonuglar
Temalar Sonuglar Makaleler

Basar1 Aragtirma  sonucunda  hiicre  konusu (Sarioglu ve Glrgln, 2020)
ogretiminde sanal gerceklik teknolojisinin
kullanilmasinin ~ 6grencilerin  basarilari
tizerinde Onemli bir etkiye sahip oldugu
sonucuna varilmistir.
Ogrencilerin  dgrenme ¢iktilar1 {izerinde (Wu vd., 2021)
onemli bir etkisi oldugunu gostermektedir.
Geleneksel Ogretim yontemlerine kiyasla (Demitriadou vd., 2020)
matematiksel kavramlarin daha verimli bir
sekilde O0grenilmesine ve anlagilmasina yol
acmistir.
SG uygulamasmm yabanci O6grenme (Chen vd., 2022)
iizerinde belirgin etkileri olmustur.
SG oyunu ile dinledigini anlama ve akilda (Tai ve Chen, 2021)
tutmanin video izleyenlerden 6nemli dl¢tide
daha yiiksek oldugunu gosterdi.
On bilgilerini etkinlestirmelerine ve uygun (Tai ve Chen, 2021)
¢ikarimlar yapmalarina yardimei oldu.
Kaygiy1 azalti ve boylece kavramaya (Taive Chen, 2021)
yardimei oldu.
Yiiksek akademik basari ve katilim puanlar1  (Liu vd., 2020)
(biligsel, davranigsal, duygusal ve sosyal)
elde ettigini ortaya koydu.
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Tablo 4. Makalelerde yer alan 6nemli sonuglar (Devami)

Temalar

Sonuglar

Makaleler

Tutum

Arastirma  sonucunda  hiicre  konusu
ogretiminde sanal gergeklik teknolojisinin
kullanilmasinin 6grencilerin derse yonelik
tutumlar1 {izerinde 6nemli bir etkiye sahip
oldugu sonucuna varilmustir.
Sanal  gergeklik  ortaminin
tutumlart daha zayif olan
iizerinde olumlu etkileri olmustur.
VR'yi kullanan tiim o&grencilerin bilime
karg1 tutumlarini gelistirdigini gordiik.
Ozellikle, daha diisiik 6z yeterlilik diizeyine
sahip 6grenciler, SG ortamlarina daha fazla
katilmig ve olumlu 6grenme tutumlarina
daha fazla sahip olmus olabilirler.

O0grenme
ogrenciler

(Sarioglu ve Girgin, 2020)

(Wu vd., 2021)

(Bill Brown, vd., 2021)

(Cheng ve Tsai, 2020)

Gorsellestirme

Bu calismanin bulgulari, VR kullaniminin
ogretmenlerin soyut konulari
gorsellestirmesine olanak tanimistir.

(Harron vd., 2019)

Zenginlestirme

Yabanci dil

Bu ¢alismanin bulgulari, VR kullaniminin
Ogretimi zenginlestirmesine olanak
tanidigini gostermektedir.

Bu makale, sanal gergeklik i¢indeki simiile
edilmis oyunlarin ingilizce &grenenlerin
telaffuz becerilerini gelistirmede
uygulanabilecegini gdstermistir.

(Harron vd., 2019)

(Alemi ve Khatony, 2020)

Fen bilgisi
Ogretimi

ogrencilerin fen icerigi ile sosyal adalet
konularina sosyo-politik uygulamasi
arasindaki baglantrya iliskin  algilarm
gelistirdigini gostermektedir.

Ogretmenlerin fen smiflarinda VR igin iyi
olacagmi dislindiikleri deneyim tiirleri
yasayabilecegi belirtilmistir.

¢ok biiylik veya cok kiigiik boyut 6l¢eklerini
kesfetme

Deneysel sonuglar SG’nin fen egitiminde
kullantminin  yararhi sonuglart oldugunu
gOstermistir.

(Wu vd., 2021)

Harron vd., 2019)

(Liu vd., 2020)

Doga bilimlerindeki
artirdi.

O0grenme basarisini

(Chang vd., 2020)

Viicudumuzdaki  sistemleri  daha iyi
anlamada etkili oldugunu gostermistir.

(Sontay ve Karamustafaoglu,
2021)

Uygulama
olanag1

Cikarimlar, 6grencilere icerik 6grenimi ile
sosyal eylemi birlestirme firsatini agikga
veren bir bilim egitimi saglama araci olarak
VR teknolojisinden yararlanma
potansiyelini vurgular.

Erisilemeyen veya giivenli olmayan yerleri
ziyaret etme imkani sunmaktadir.

Genel olarak, sonuglar, iPad tabanli oyunun
¢ocuklarin siiriikleyici bir ortamda, risk
almadan yoldan karsiya ge¢melerini
sagladigini ve Birlesik Krallik okullarindaki
mevcut yol gilivenligi egitimine yararli,
kanita dayali bir katki saglayabilecegini
gosteriyor.

(Brown vd, 2020)

(Dalari, 2019)

(Purcell, 2020)
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Tablo 5. Makalelerde yer alan 6nemli sonuglar (Devami)

Temalar

Sonuglar

Makaleler

Problem
Cozme

Ogrencilerin  problem ¢dzme
iizerinde Onemli bir etkisi
gostermektedir.

Uygulamali yaklagim onlarin problem ¢6zme
ve iistbiligsel becerilerini gelistirdi.
Ogrencilerin ~ sorular1  yanitlamasina  ve
sorunlar1 daha etkin bir sekilde ¢Ozmesine
yardimci olabilecegini bulduk.

yetenekleri
oldugunu

(Wu vd., 2021)

(Chang vd., 2020)

(Chang vd., 2020) (Chang
vd., 2020)

Uzamsal
diisiinme

Artirllmis  gerceklik  ve sanal gergeklik
kullanilmasi 6zellikle diigiik uzamsal yetenekli
ogrenciler i¢in olumlu sonuglar dogurmustur.
Uc boyutlu sanal miizeleri ziyaret etmek,
sanal  gergeklik sayesinde  &grencilerin
uzamsal zeka becerilerini gelistirir.

Piaget'in bilissel gelisim envanteri
kullanilarak  degerlendirildiginde, analizler
altner sinif ogrencilerinin uzamsal rotasyon
ve agisal geometri anlayislarinin bildirilen
algilanan kontrol ile pozitif, dikkat daginikligi
ile negatif korelasyon gdsterdigini gosterdi.

(Weng vd., 2019)

(Dalari, 2019)

(Hite, vd., 2019)

Etkilesim

Sanal  gergeklik uygulamas: etkilesimi
artirmigtir.
Ogrencinin
getirdi.
Etkilesimli 6grenci katilimi  dist  diizey
yeterlilik geligimi tizerinde 6nemli bir olumlu
etkisi vardir.

Sanal gergeklik temelli
yiiksek ogrenci-igerik
saglamaktadir.

katilimin1  kenardan merkeze

O0grenme ortami
etkilesimi

(Demitriadou vd., 2020)
(Tai ve Chen, 2021)

(Sunvd., 2021)

(Cakiroglu vd., 2021)

Platformun 6grencilere bilgi ve kontrole daha
fazla erisim sagladigi ve etkilesimleri
destekledigi tespit edildi.

(Maher ve Buchanan, 2021)

Ilgi gekici

Sanal gergeklik uygulamalar: ilgi
unsurlar barindirmaktadir.

Bu uygulamalar ger¢ek ve artirilmig bir sanal
varlik algist saglamaktadir.

cekici

Goriismeler, MVR  oyuncularinin  ¢gogunun
MVR destekli EFL dinlemeyi ilgi ¢ekici ve
faydali buldugunu ortaya koydu.

(Han, 2021)

(Han, 2021)

(Tai ve Chen, 2021)

Olumsuz

Bununla birlikte, saglk ve giivenlik,
psikolojik yan etkiler, teknik arizalar ve diisiik
sosyal etkilesim ile ilgili endiselerini de dile
getirdiler.

Uygulamanin igsel bilissel yiik tizerinde higbir
etkisi yoktu.

(Han, 2021)

(Chen vd., 2022)

Tamamlayici

VR uygulamalarint tamamlayict  egitim
araglari olarak gérmeye basladigini gdsterdi.

(Lee ve Shea, 2020)

Motivasyon

SG  uygulamasmin  bilis ve yaratict
motivasyon iizerinde belirgin etkileri oldu,
Aym zamanda &grenme motivasyonlarmi da
artird1.
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Ogrencilerin fen dersine olan motivasyonunu (Sontay ve Karamustafaoglu,
artirmada etkili oldugunu gostermistir. 2021)

Tablo 6. Makalelerde yer alan 6nemli sonuglar (Devami)
Temalar Sonuglar Makaleler

Biligsel yiik SG uygulamasinin yabanci 6grenme ve ilgili  (Chen vd., 2022)
bilissel yiik lizerinde belirgin etkileri vardi.

Asin biligsel yiikii 6nledi. (Tai ve Chen, 2021)
Eglence ve Dersleri  eglenceli hale getirmede etkili (Sontay ve Karamustafaoglu,
Memnuniyet oldugunu géstermistir. 2021)

SG ile oOgrenmede ogrenciler eglenceli (Cheng ve Tsai, 2020)
deneyimler gerceklestirmistir.

Yapilan  goriigmeler  sonucunda deney (Yang vd., 2021)
grubundaki 6grencilerin SG ile 6grenme

yonteminden kontrol grubu 6grencilerine gore

geleneksel Ogrenme  yonteminden daha

memnun olduklar1 tespit edilmistir.

Makalelerde yer alan sonuclar kismina yonelik yapilan igerik analizi sonucunda akademik
basari, tutum, etkilesim, problem ¢ozme, ilgi ¢ekici, fen bilgisi 6gretimi, tutum temalarinin 6n plana
ciktigin1 gérmekteyiz. Makalelerde yer alan katilimcilar cogunlukla 6grenciler oldugundan sonuglar da
Ogrenen basarisi, 0grenen tutumu, 6grenenin icerikle etkilesimi gibi unsurlara odaklanilmistir. SG ile
ilgili ¢ogunlukla olumlu sonuglarin yansitildigi, ancak bununla beraber “diisiik sosyal etkilesim” ve
“biligsel yiikli azaltmada yetersiz olmasi” gibi olumsuz sonuglarin da yer aldig1 tespit edilmistir.
Yukarida belirtilen sonuglarin yani sira eglence, memnuniyet, motivasyon ve tamamlayici gibi dnemli
temalara da yer verilmistir.

Tartisma, Sonu¢ ve Oneriler

Sistematik derleme yapilan bu caligmada egitimde sanal gergeklik kullanimi ile ilgili 38
makale incelenmistir. Aragtirma bulgulara goére 2019-2021 yillar1 arasinda oldukca fazla ¢alisma
yapildig1 goriilmiistiir. Caligmalarin biiyiik bir kisminda nicel aragtirma yontemleri kullanilirken, bunu
nitel aragtirma ve karma arastirma yontemleri takip etmistir. Veri toplama formu olarak en ¢ok anket,
tutum 6lgegi, basari testi, goriisme formu ve anket kullanildig: tespit edilmistir. Caligmalarda deneysel
desene siklikla yer verildigi goriilmiistiir. Sanal gergeklik gibi uygulamali bir konuda deneysel desen
kullanilmasi beklenen bir durumdur. Bu sonug, Cankaya (2019) calismasinin sonucu ile uyumludur.
Diger yandan g¢aligmalarda karma ydntemlere de yer verilse de bunun sayisinin yetersiz oldugu
goriilmiigtir. Hem nicel hem de nitel tekniklerin aynmi arastirmada kullanildigi ile arastirma
problemlerine cevap aranmasinda oldukga etkilidir (Adnan ve Gokgek, 2012).

Makalelerde yer alan katilimcilar incelendiginde en ¢ok 5. ve 6. smiflarin yer aldifi
goriilmiistiir. Bunun yani sira 4, 7 ve 8. smif diizeyinde de ¢aligmalar mevcuttur. 4. sinif dncesinde
sanal gerceklik ile ilgili bir ¢alismaya rastlanmamistir. Birkag iiretici tarafindan VR teknolojisine
getirilen yas sinirina gore 12 veya 13 yasindan biiyiik ¢ocuklarin bu teknolojiyi kullanabilecegini
belirtiyor (Araiza-Alba, Keane ve Kaufman, 2022). Bu nedenle caligmalarin 5, 6, 7 ve 8. simf
diizeyinde aragtirmalarin yogunlagsmasi ve daha diisiik sinif diizeyindeki 6grenenlerle ilgili ¢aligmaya
rastlanilmamasi dogaldir. Ayrica literatiirde egitimde sanal gergeklik ¢alismalarinda katilimcilarin
daha ¢ok lise ve lisans diizeyinde oldugu ilkokul ve ortaokul diizeyinde yapilan ¢aligmalarin az oldugu
belirtilmistir (Cankaya, 2019). Bunun nedenleri arasinda SG’nin alt Ogretim kademesindeki
Ogrenenlere uygun olup olmadiginin tartisilmasi gosterilebilir.

Anahtar kelime analizinde en ¢ok “sanal gergeklik”, “fen bilimleri egitimi” nin en ¢ok
kullanildig1 goriilmektedir. “Sanal gergeklik” anahtar kelimesi aragtirmamizin ana konusunu temsil
etmesi nedeniyle tercih edildigini sOyleyebiliriz. Sanal gergeklik uygulamalarimin daha ¢ok fen
bilimleri alaninda yapilmis olmasi da “fen bilgisi 6gretimi” anahtar kelimesinin en ¢ok kullanilanlar
arasina girmesinin nedenidir. Bu durum Durukan, Artun ve Temur (2020) ve Tekdal veSayginer
(2016)’in ¢alismalari ile uyumludur.
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Arastirma kapsaminda yer alan makalelerdeki sonuglar incelendiginde ilkokul ve ortaokulda
derslerde SG kullaniminin &grencilerin ders basarisint olumlu etkiledigini gostermektedir. Bunun
nedenleri arasinda, sanal gerceklik teknolojisinin konular1 somutlastirmasi ve anlasilabilirligini
artirmas1 (EImgaddem, 2019; Topuz, 2018), dersi ilgi ¢ekici kilmasi (Hopp, Pfiel, Schuster,
Tiefenbacher ve Reiner, 2020) ve 6grenci katilimina imkan saglamasi (Detyna ve Kadiri, 2020;
Nesenbergs, Abolins, Ormanis ve Mednis, 2020) olabilir.

Arastirmamizin bulgularina gore egitimde sanal ger¢eklik kullanimimin bir diger 6nemli yani
ogrenenlerin derse yonelik tutumu olumlu etkilemesidir. Ogrenen basarisinin yiikseldigi durumda
tutumlarin da yiiksek diizeyde bulunmasi dogaldir. Ciinkii 6grenenlerin derslere yonelik tutumlar ile
basarisi arasinda pozitif korelasyon vardir (Ozkal, Giingor ve Cetingdz, 2004).

“Fen bilgisi 6gretimi” temasi egitimde sanal gerceklik uygulamalarinin daha ¢ok fen bilgisi
alaninda kullanildigin1 gostermektedir. Makalelerdeki sonuglara gore cogunlukla bu alanda yapilan
deneysel aragtirmalarda sanal gergekligin olduk¢a basarili sonuglar verdigini ortaya ¢ikarmistir (Liou
ve Chang, 2018; Pirker, Kopf, Kainz, Dengel ve Buchbauer, 2021). Bu sonuglar ¢alismamizin
sonuglart ile ortiismektedir. Ayrica ozellikle fen bilimlerinde SG kullanimini inceleyen sistematik
derleme ¢aligmalar1 (Agbo, Sanusi, Oyelere ve Suhonen, 2021; Durukan vd., 2020) mevcuttur.

Makalelerin sonuclar1 arasinda diger dikkat ¢eken konu ise SG’nin Ogrenenlerin problem
¢Ozme becerilerine olan olumlu etkisidir. Bununla beraber 6grencilerin sorular1 yanitlamasi ve etkin
bir sekilde ¢ézmelerini de olumlu etkisi oldugu belirtilmistir. Bu durum 6&zellikle cevreleyen SG
ortammin ilgi ¢ekici, zevkli ve katilimi saglayic1 olmasi ile agiklanabilir. Literatiirde bu sonucu
destekler nitelikte ¢alismalar vardir (Hwang ve Hu, 2013; Kim, So, ve Park, 2022). Bu durumu
etkileyen 6nemli unsurlardan biri SG ortami tasarimidir.

Makalelerdeki sonuglar SG ortammin artirilmis gerceklik ortami ile birlikte Sgrenenlerin
uzamsal diisiinme becerilerini gelistirebilecegini gdstermistir. Bu sonu¢ Buja vd.’nin (2013) ¢aligmasi
ile paralellik gdstermektedir. Sonuglar incelendiginde sanal gerceklik ortaminda etkilesim unsurunun
da on plana ¢iktigi goriilmektedir. S6z konusu etkilesim tiirii 6grenen-igerik (nesneler vb.)
etkilesimidir. Ayn1 zamanda birden fazla kullanic1 ayni ¢evre iginde etkilesimde bulunabilir (Karasar,
2004). Literatirde SG ortamlarmin 6grenenlerin etkilesimli katiliminin derse yonelik basar1 ve
motivasyonu artirdigi belirtilmektedir (Hudson, Matson-Barkat, Pallamin, ve Jegou, 2019; Pan ve
Zhou, 2013). Bunlarin diginda makalelerde yer alan sonuglar arasinda SG ortamlarinin 6grenenlerin
derse yonelik motivasyonlarini artirdig, ilgi ¢ekici ve eglenceli oldugu goriilmiistiir.

Bu sonuglar 15181nda agagidaki éneriler yapilabilir;
e Sanal gerceklik arastirmalar: yapilirken karma desenlere agirlik verilmesi 6nerilmektedir.

e ilkokul ve ortaokul diizeyinde SG’nin 6grenenler iizerindeki olumlu/olumsuz etkisini
aragtiran ¢aligmalarin sayisinin artiritlmasi 6nerilmektedir.

e SG ortamlarmin ilgi ¢ekici oldugu diigiinildiigiinde igerik tasariminin Onemi
dogrultusunda icerik gelistirici uzmanlarla ¢aligilmasi onerilmektedir.

e Fen bilgisi alanina yogunlasan SG arastirmalar1 gibi diger alanlarda da calismalarin
yapilmasi onerilmektedir.

e Uygun sartlar olustugunda SG ortamlarinin derslere entegresi saglanmali, &gretime
destekleyici bir unsur olarak kullanilmalidir.

e Bu c¢alisma ERIC veritabaninda yer alan makalelerden olusturulmustur. Diger
veritabanlarinda yer alan makalelerin de incelenmesinde fayda olacaktir.

e Bu caligma ilkokul ve ortaokulda sanal gergeklik kullanimini inceleyen bir sistematik
derleme ¢alismasidir. Ileriki arastirmalarda farkli diizeylerin katilimer olarak belirlendigi
caligmalar yapilabilir.
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