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ABSTRACT The term “Virtual Reality” currently refers to a profound sensory immersion of the user in a synthetically generated 
virtual environment. It is foreseen that virtual reality will gain a substantial role in the instruction of science. In this literature 
review, the purpose was to investigate the research on the utilization of virtual reality in the science education context, according 
to several criteria. The articles published in peer-reviewed journals and academic conferences/symposiums that are available in 
the databases of ERIC, WOS, and Google Scholar have been reviewed. Consequently, a total of 30 eligible articles reviewed and 
findings presented under every respective criterion. Partially, findings revealed the dominance of journal article type publications, 
the USA and Turkey found to be most prominent origins, experimental studies being preferred mostly, undergraduate students 
and pre-service teachers were the most studied groups, the contexts of the studies were prominently general, and the learning 
outcomes investigated mostly. 
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1. INTRODUCTION 
Instructional technologies (IT) are a valuable tool in the 

arsenal of instruction in terms of constraints such as time, 
accessibility, and cost. IT is particularly suitable for 
increasing student interest, reducing the time needed for 
classroom activities, and supporting educational efficiency 
(Yumuşak & Aycan, 2002). When used in the instruction 
of science, IT may be considered as the main actor in 
bringing scientific findings to a solid-state and articulate the 
situations that unobservable with the senses (Linn, 2003). 

In the past, virtual reality (VR) has been relatively 
under-emphasized in education due to its’ high cost and 
limited availability (Checa & Bustillo, 2019). In time, the 
advancements of technology led to a new understanding of 
IT. Moreover, the paradigmatic shift in terms of the 
utilization of technology in science education facilitated the 
emergence of innovative instructional technologies. As the 
environments in which information transferred are 
changing, the incorporation of such technologies in science 
education has been gaining importance. Today, wearable 
technologies and augmented reality and VR can be listed as 
the most explicit examples of innovative technologies 
(Çalışkan, 2017). In the context of education, VR may be 
described as an interface that presents a sufficient sensory 
immersion to users in an artificial environment generated 
by a computer and/or mobile device (Lee, Wong, & Fung, 

2010; Mora, Martín-Gutiérrez, Añorbe-Díaz, & González-
Marrero, 2017). 

As a tangible demonstration, Trindade, Fiolhais, and 
Almeida (2002) defined VR as an interface that embodies 
conceptual models. They also classified the essential 
components of the VR environment as Immersion, 
Interaction, and Engagement, as demonstrated in Figure 1. 

The Immersion component refers to the convincing 
properties of VR that make users perceive a sufficient 
existential embodiment (Bowman & McMahan, 2007). 
This authentic perception results in a relatively genuine 
occasion by addressing multiple sensory inputs. Secondly, 
Interaction refers to the capability of simultaneous 
obtainment and manipulation of the intended experience 
by enabling users to manipulate the virtual environment 
(Nalbant & Bostan, 2006). VR makes it possible for the 
users to interact with that environment as in real life, which 
in turn facilitates learning-by-doing. Finally, Engagement 
translates into individuals’ voluntary participation to 
experience the VR environment (Trindade, Fiolhais, & 
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Almeida, 2002). Learners immersed through a realistic 
sensory embodiment tend to participate willingly in 
educational activities within the VR environment. 

The technological advancements also led VR interfaces 
to develop in terms of their functions and feasibility. 
Capabilities of predecessor computer-based VR, which 
regarded as immersive in the past, nowadays fall short 
compared to the current state of Immersive VR. Immersive 
VR can be defined as an interface that authentically mimics 
real-world settings regarding visual, perceptional, and 
functional dimensions. When current opportunities are 
considered, it would be more appropriate to place 
obsolescent screen-based interfaces within the category of 
computer simulations. Mora, Martín-Gutiérrez, Añorbe-
Díaz, and González-Marrero (2017) suggested three 
categories of interfaces in which virtual and augmented 
reality scenes are created and experienced: (a) Smartphones 
mounted on headsets, (b) Stand-alone head-mounted 
displays, (c) Augmented reality devices. 

It could be concluded that science instruction and 
laboratory practices enriched with VR facilitate not only the 
consumption of authentic learning situations but also the 
creation of them. Allcoat and von Mühlenen (2018) 
emphasize the feasible promises of VR and state that VR is 
more than an additive to current practices: it is an interface 
that can expose learners to authentic learning experiences. 
Moreover, rather than limiting the benefits for learners 
only, making use of this potential could provide meaningful 
opportunities for the pre-service and in-service training of 
science educators as well. As VR is gradually becoming 
more accessible, research on VR in the education of science 
and thought to be emphasized more in time. Therefore, 
this review aims to investigate the research on the 
implementation of VR in science education by evaluating 
them according to several criteria. 

 

2. METHOD  
The study conducted as a literature review. Literature 

reviews aim to examine scientific publications carried out 
on a specific field or subject area (Galvan & Galvan, 2017). 
In the present study, studies incorporate the use of VR 
technologies in the field of science education systematically 
investigated. Findings obtained from this investigation 
have been presented respectively 

2.1 Screening of the databases 
To reach eligible studies, the databases of ERIC, WOS 

(Web of Science), and Google Scholar were used. The 
following joint search query used to reach relevant research 
on VR in instruction science and sub-disciplines of Physics, 
Chemistry, and Biology: Virtual reality AND science education 
OR physics education OR chemistry education OR biology education. 

2.2. Criteria for the eligible studies 
The eligibility of the studies for investigation 

determined according to several inclusion conditions. The 
reasons for the exclusion of irrelevant papers were as 
follows: (a) Not being relevant to the instruction of science 
and its sub-disciplines of Physics, Chemistry, and Biology. 
(b) Not being subjected to a peer-reviewing process such 
as in academic journals or conference publications: 
Therefore, even being contextually relevant, publications 
such as books, book chapters, and reports have been 
excluded. Consequently, a total of 30 articles focusing on 
the use of VR technology in science education found to be 
eligible and thereby investigated. 

2.3. Classification of the Studies 
The eligible studies investigated according to the 

following criteria: (a) Publication type, (b) Country origin, 
(c) Genre, (d) Published year, (e) Keywords used, (f) 
Method, (g) Sample or participant group, (h) Context, (i) 
Investigated variables and situations. 

 

 
Figure 1 The components of the VR environment (Trindade, Fiolhais, & Almeida, 2002) 

Immersion

InteractionEngagement
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3. RESULT AND DISCUSSION  
 

The findings presented under respective sections. 

3.1. Types of publications 
Figure 3 represents the distribution of the publication 

types. Among reviewed studies, 23 papers (77%) were 
articles published in peer-reviewed journals, and the 
remaining seven papers (23%) were either abstracted or 
full-text manuscripts published in the proceeding booklets 
of academic conferences or symposiums.  

3.2. Country origins 
Figure 4 presents the country origins of the investigated 

studies. Determination of country origins conducted 
concerning the individual characteristics for each of the 
reviewed publications. For the experimental studies, either 
the country in which respective intervention(s) held or 
accommodated the participants, were considered. For non-
experimental studies and studies with multiple authors, 
corresponding authors’ institutions taken as the basis. 

As seen in Figure 4, the USA ranked first in number by 
being the origin of nine studies, which was followed by 

Turkey with seven studies, and Taiwan with three studies 
coming third. Australia, Spain, Israel, Sweden, Canada, 
Malaysia, Portugal, Serbia, New Zealand, and Greece each 
being origin of one study on the use of VR in science 
education, per se. 

3.3. Genres of the studies 
Figure 2 shows the distribution of the studies by their 

genres. Among all, 15 studies (50%) classified as 
Experimental, which utilized a particular manipulation 
regarding VR-assisted science instruction to influence 
specific variable(s). Eight studies (27%) classified as 
Descriptive introduced potential outcomes, available 
opportunities, and materials for the use of VR in education, 
either generally or science education specific. 

Moreover, four studies (13%) categorized as Material, 
which introduced the VR material developed and discussed 
the potential application areas. Lastly, three (10%) papers 
classified as review, which utilized a systematic examination 
of the literature. 

 
Figure 3 Distribution of publication types 
 

 
Figure 4 Distribution map of the studies concerning their country origins 
 

 
Figure 2 Distribution of reviewed studies by genres 
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3.4. Publication Dates 
The grouped publication dates of the studies presented in 

Figure 6. There was one study conducted between 1990-
1994, one study between 1995-1999, three studies between 

2000-2004, one study between 2005-2009, six studies 
between 2010-2014 and 18 studies between 2015-2019. 

3.5. Keyword usage 
Figure 5 presents the frequencies of keywords of the 

studies that adjusted by acknowledged terminology in the 
literature. Findings revealed a vast variation in the 
keywords, hence, infrequent and similar keywords grouped 
by the acknowledged terminology used in the literature. It 
is seen that 19 keywords used in the context of Virtual 
reality, seven keywords in Instructional technologies six 
keywords in Chemistry, Individual factors, Learning outcomes and 
Virtual worlds, five keywords in Materials and tools and 
Learning experience and four keywords in the contexts of 
Augmented reality, Education and Virtual laboratories. Also, 
keywords for the settings of Biology, Interactive learning 
environments, Science teaching, Immersive education, and Methods 
used in three studies. Lastly, the keywords used in the 
contexts of Practices in subject areas, User interfaces, Pre-service 
teachers, Pedagogical situations, Applied laboratories, and 
Constructive methods were used only once, per se. 

 
Figure 6 Frequency of studies regarding their time-period of 
publication 
 

 
Figure 5 Keywords used in the studies 
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3.6. Methods of the reviewed studies 
The distribution of the research methods utilized in 

reviewed studies is presented in Figure 7. The research 
method not explicitly mentioned in 14 studies (46%) hence 
shown as X in the graph. Apart from this, the most 
prominent method found to be Quasi-experimental, utilized 
in eight studies (27%). Moreover, there were two studies 
(7%) designed as Pre-experimental, two studies (7%) 
conducted as a survey, and two studies (7%) conducted with 
Mixed design, which utilizes both qualitative and 
quantitative procedures. Lastly, there was one study (3%) 

conducted as Meta-analysis, and one study (3%) found to be 
Qualitative. 

3.7. Participants 
Figure 8 shows the distribution of sample & participant 

groups or data sources of the reviewed studies. Eleven 
studies (34%), which represented the code of X, did not 
explicitly include/state a participant group or a data source. 
It also is seen that five studies (15%) carried out with 
Undergraduate students from various departments, and four 
studies (12%) conducted with Pre-service teachers. Although 
pre-service teachers are undergraduate students, they 

 
Figure 7 Distribution of the research methods 
 
 

 
Figure 8 Distribution of the participants 
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presented apart from the undergraduate students to reflect 
the context of teacher training better. Also, three studies 
obtained the data from the literature, which carried out using 
descriptive or survey research to examine a relevant 
particular research topic. Lastly, there was one study carried 
out with Elementary school students (%3), one study with 
Graduate students (%3), one study with Faculty members (%3), 
and one study with Teachers (%3). It was considering the 
parent category of Educators, two studies in total conducted 
with teachers and faculty members (6%). 

3.8. Context 
Figure 9 presents the distribution of the contexts 

emphasized in the reviewed studies. Concerning the 
instructional contexts, ten studies (31%) classified as 

General, which focuses on the use of VR by briefly 
mentioning the instruction of science as well as other 
disciplines in a non-specific manner. Moreover, six studies 
(18%), which were carried out within the context of 
Chemistry, focused on the role of VR technologies in 
teaching chemistry-related topics. Also, there were four 
studies (12%) carried out in the context of Biology and 
Physics to examine the use of VR in the instruction of these 
disciplines. It seems that the context of Astronomy covered 
the topic of celestial bodies in two studies (6%). In two 
studies (6%) in the context of laboratory, science laboratory 
practices in a virtual environment were covered in general 
by not focusing on a specific topic. Lastly, there was one 
study (3%) carried out in the context of Anatomy, focusing 
on animal physiology, and one study (3%) in the context of 
Teacher training, investigating the use of VR in the 
pedagogical practices of pre-service teachers 

3.9. Variables and situations  
Figure 10 presents the frequencies for each investigated 

variable and situation among the reviewed studies. It was 
seen that 13 studies, which coded as X, did not examine 
any variable or situation. Following this, six studies 
measured the participants’ Attitudes towards VR-assisted 
instruction, and four studies measured the influence of VR-
assisted instruction on participants’ Technology acceptance. 

Moreover, three studies measured the outcomes in the 
variable of Spatial skills through VR-assisted instruction, 
and three studies investigated outcomes in Self-efficacy of 
participants’ VR-assisted instruction as well as obtained 
qualitative data on Participant opinions. Furthermore, two 
studies examined the influence of instruction supported 
with VR on Retention to determine if the learning gains of 
participants have remained over time. Likely, two studies 

 
Figure 9 Distribution of the contexts 
 
 
 

 
Figure 10 Variables and situations examined 
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investigated the perceived Immersion/presence experiences of 
participants in educational VR environments. Lastly, there 
was one study per se for following variables: Science process 
skills, Conceptual understanding, Usability of VR in education, 
Teaching experience investigated through the qualitative data 
on VR-assisted instruction, Psychological effects and Adverse 
effects of the usage of VR in science instruction, and lastly 
qualitative data on opinions towards Creativity in the 
instruction enriched by VR. 

It seems that in terms of the type of publications, the 
primary research being journal articles, in turn, abstracts 
and full-texts published in proceeding books of 
conferences and symposiums, were scarce in comparison. 
In terms of publication type, Mikropoulos and Natsis 
(2011) examined the studies carried out on virtual 
educational environments published between the period of 
1999-2009. The researchers found that the majority of 
studies were articles published in peer-reviewed journals, 
whereas studies proposed in conferences were rare in 
comparison. Concluding the similarity in findings, it could 
be stated that published research on VR-assisted science 
instruction was more evident in peer-reviewed journals 
rather than manuscripts proposed to academic conferences 
or symposiums. This tendency can be interpreted as that 
the emergence of the VR-assisted science education 
research is still in progress, and the first remarks of this 
progress are evident in the peer-reviewed journals. Besides, 
adequate utilization of VR in the educational contexts 
requires a relatively rigorous effort, time, and resources. 
Hence, it is understandable that the researchers prefer to 
seize their extensive interventions on VR-assisted science 
education in the high standing publication options. 

Concerning country origins, research on VR-assisted 
science instruction conducted mostly in the USA and 
followed closely by Turkey. Remaining origins found to be 
Taiwan, Australia, Spain, Israel, Sweden, Canada, Malesia, 
Norway, Portugal, Servia, New Zealand, and Greece, 
respectively. Scimago Lab (2019)’s revelations are similar 
concerning the country origins of the e-learning studies 
published between 1996-2017, which also reveals the 
USA’s lead in the research accommodation on instructional 
technologies. Moreover, a plentiful number of developing 
countries also found to accommodate relevant research 
similar to the developed countries. This result bears the 
impression that there is an international emphasis on the 
research on the utilization of innovative technologies in 
instruction. From the perspective of VR, this situation is 
being prominent, especially in the field of science 
education. For developing countries, It is entirely 
reasonable to benefit from the experiences and parallel 
strategies of developed countries (Hamidi, 
Ghorbandordinejad, Rezaee, & Jafari, 2011) in the manner 
of the emphasis on the instructional technology. 

Findings on study genres revealed the dominance of 
experimental research on VR-assisted science education. 

Following this, descriptive studies also found to be 
abundant in this topic. Literature reviews, on the other 
hand, found to be the most underrepresented genre among 
all. Hew and Cheung (2010) examined studies on the use 
of three-dimensional immersive virtual worlds concerning 
K-12 and higher-level education. Similarly, they classified 
the accessed studies as Descriptive and Experimental. They 
reported an apparent preference and relatively balanced 
abundance for both, compared to the literature reviews. 
The preference for experimental and description-aimed 
research is evident in the findings of this review. The order 
of this preference may not remain the same for all. In 
another systematic review of research on the use of virtual 
reality environments in education, Kim, Lee, and Thomas 
(2012) reported the prominence of descriptive studies over 
experimental research. However, their findings revealed a 
gradual increase in the number of experimental research 
over time. 

Concerning the publication dates of the studies, the 
number of publications found to increase since the year 
2000. Moreover, most of the studies found to be published 
between 2015-2019. Although not being exactly VR; 
Akçayır and Akçayır (2017) reviewed the studies on the use 
of augmented reality in education. They reported a similar 
trend regarding the increase in publications over time. The 
researchers also stated that this increase began to accelerate 
since 2013, and incrementally continued since then. 
Turning back to the diffusion of VR, this process is still in 
progress for educators. As the instructional use of the VR 
becomes a more common practice, it is foreseen that this 
number will increase even more in the following years. 

Regarding keyword usage, it seems that the cluster of 
the keyword on Virtual reality used the most, followed by 
Instructional technologies. Similarly, Liu et al. (2017), who used 
the bibliometric analysis to examine the studies on the use 
of VR in education that published between 1995-2016, 
reported that the Virtual reality was the most frequently 
used keyword, and followed by Interactive learning environment. 
The researchers also reported that, when viewed from the 
interdisciplinary perspective, the contents related to the 
discipline of Chemistry were the most abundant in used 
keywords. At the same time, the occurrences of Biology and 
Science ranked second. Besides, they noted that the 
keywords related to the discipline of Physics found to be 
scarce among the disciplines. This conclusion supports our 
results regarding the abundance of discipline-specific 
terms, in identical order. Another crucial point regarding 
keyword usage in the studies is an emphasis on the 
situations and variables observed in relevant studies—
besides, terms referring to certain variables also evident 
such as; Individual factors, Learning outcomes, and Learning 
experience. The use of the variables in the keywords section 
may be attributed to the intention of the authors to make 
their study more accessible for readers who screen the 
literature by investigated variables of the studies. Apart 
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from that, four studies found to be lacking the keywords 
entirely.  

It is noteworthy that a remarkable proportion of 
research lacks an explicit statement of the research method. 
For remaining studies, the dominance of experimental 
methodology may also outshine as studies requiring a clear 
statement of research method are thought to be aimed at 
either description or the development of educational VR 
materials. Moreover, the most prevalent type in 
experimental studies was the quasi-experimental design. 
Concerning this, Jensen and Konradsen (2017), examined 
the research on immersive VR technologies with head-
mounted displays in education and training contexts The 
authors reported that the most common method applied in 
the quantitative studies was the quasi-experimental design. 
This preference somewhat understandable as for the 
educational research, random assignment of the subjects 
might not be feasible in most circumstances to conduct 
true-experimental interventions. Also, researchers stressed 
the scarcity of mixed and qualitative methodologies in the 
research of VR-assisted education, which supports our 
present findings. 

The findings revealed that the majority of the studies 
did not explicitly present a participant group or sample like 
it has been in the methods. The least preferred groups 
included Elementary school students and Graduate students. In 
another systematic review on the use of VR in education, 
Kavanagh, Luxton-Reilly, Wuensche, and Plimmer (2017) 
similarly reported that the studies on VR-assisted education 
have mostly been conducted with students from 
undergraduate and graduate levels. In another study carried 
out to examine the use of a three-dimensional virtual world 
game called Second Life in education, Inman, Wright, and 
Hartman (2010) found that the studies towards the 
contexts of undergraduate and graduate-level instruction 
were more prominent in comparison. These studies 
support our findings regarding the under-emphasis in the 
literature on the use of VR in the education of the early age 
groups, which thought to reveal a potential gap in this 
manner. 

The reviewed studies found to mainly emphasize a 
General perspective in the use of VR in science education. 
This perspective manifests itself in the prominence of the 
studies on the use of VR in the instruction of multiple 
disciplines, rather than focusing on a specific discipline, 
subject, or concept. The fact that the prominence of the 
General context may also relate to the abundance of 
descriptive studies that tend to tackle the use of VR in 
education broadly. Among discipline-specific studies, the 
fact that the instruction of the chemistry, biology, and 
physics being studied more than the instruction of science 
itself could be related to the subjects’ age groups and 
education levels, which scarce in terms of early grade levels. 
The science course taught in the levels of elementary and 
secondary school grades, while chemistry, biology, and 

physics courses taught as individual courses starting from 
the high school grade levels. Moreover, further 
specialization under these disciplines is also evident in the 
upper levels of education, especially starting from the 
undergraduate level. As this situation applies to the 
majority of international educational policies worldwide, it 
reveals the holistic relationship between the findings. The 
preferences on the participants and studied contexts appear 
to related to this situation, which in turn revealed itself not 
only in the methods but also in the used keywords as well. 

As a substantial part of science education, laboratory 
practices have a central place in the research on 
instructional technology. In this review, studies on 
laboratory found to mainly implement a simulation of 
laboratory facilities in a complete VR environment rather 
than focusing on the applications, experiments, or 
visualizations under specific topics. Innovative 
technologies that allow authentic three-dimensional 
representations such as augmented reality (Yen, Tsai, & 
Wu, 2013) and VR (Barnett et al., 2005), has a great 
potential in providing concrete observation of the 
phenomena related to the investigations in science 
laboratory courses. According to Tuysuz (2010); the 
difficulty in carrying out experiments at schools that lack 
laboratories or laboratory equipment could be attenuated 
by technology. Besides, the author concluded that the 
virtual chemistry laboratory facilitated the achievements 
and attitudes of students. In parallel, a VR assisted 
analytical chemistry instruction found to not only enhance 
students’ laboratory practices but also facilitate their 
research skills (Bortnik et al., 2017). For the case of the 
biology laboratory practices, It seems possible not only to 
examine the physiology of a wide variety of living beings in 
a precise and detailed manner with VR but also to 
overcome the financial and ethical constraints in this 
context. However, although virtual laboratories provide 
accessibility and replicability, they cannot entirely create the 
feeling of existence experienced by students in traditional 
laboratories (Ma & Nickerson, 2006). Not casting aside the 
traditional instruction, but seamlessly utilizing technology-
enhanced instruction would facilitate the traditional 
instructional practices as well (Young & Nichols, 2017). In 
time, VR-assisted science education thought to lead the 
science laboratory practices to be more accessible and 
engaging thanks to their immersive interfaces. The 
feasibility of VR-assisted laboratory instruction may bolster 
the boundaries of physical laboratories, especially with a 
careful and adequate focus on the domain-specific 
concepts under the topics of science courses. 

It should be stressed that the feasible utilization of VR 
in science education demands component teachers, 
especially in terms of their technological-pedagogical-
content knowledge. In this review, the context of Teacher 
training constituted only the focus of one study, which 
orientated towards the pedagogical competencies of pre-
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service teachers in multiple branches. One of the promises 
of VR in the training of teachers argued to be related to its’ 
potential of facilitating pre-service teachers’ self-efficacy 
beliefs (Durukan, 2018; Nissim & Weissblueth, 2017) and 
contributing to pre-service teachers’ pedagogical 
competencies in terms of providing authentic teaching 
experiences (Durukan, Temur, & Artun, 2018). Concerning 
these, the context of pre-service science teachers’ training 
needs more emphasis in the research on VR-assisted 
science education. 

The majority of the studies reviewed had not an explicit 
statement of the methods used; hence, they did not include 
any experimental structure to examine a variable or 
situation. One of the potential factors of this may be the 
prevalence of descriptive and material development-
oriented studies. Moreover, this result also reveals a general 
lack of intervention in VR-assisted science education 
research. Also, the tendency to cover a broad context may 
be related to the prominence of studies that were lacking a 
dependent variable. In interventional studies, the 
prominence of quantitative investigations could be 
associated with the prevalence of Quasi-experimental and Pre-
experimental designs. Among experimental interventions, 
Academic achievement was dominant in terms of examined 
variables. Opposingly, some of the critical outcomes for 
science literacy, such as Science process skills, Conceptual 
understanding, as well as Teaching experience of it, was found to 
be examined only once, being one study for each. Durukan 
(2018) claims that laboratory practices enriched with 
immersive VR could contribute positively to the 
development of science pre-service teachers, science 
process skills, and, especially the observation, which is 
considered to be one of the fundamental skills. Padilla 
(1990) even may develop using low-end VR in the science 
laboratory. Next, although there is a common thought that 
VR may develop a conceptual understanding (Lee & Wong, 
2008), there is still a need for a conclusion in this regard 
(Whitelock, Brna, & Holland, 1996). The fact that there a 
limited number of studies examining the variables of 
ability, teaching experience, psychological effects, 
creativity, and adverse effects gives the impression that the 
affective aspect of VR may not be widespread in the 
research of science education. It hoped that the ongoing 
diffusion and growing accessibility of VR would result in 
an emphasis on the outcomes in the affective domain over 
time. 
 

4. CONCLUSION 
Papers on VR-assisted science education majorly 

abundant in the peer-reviewed journals, compared to the 
conference & symposium publications. Whereas this can 
be interpreted as a good indicator, it can also be concerning 
as the peer-reviewed journal publications require relatively 
more extensive labor and sufficient experience on the 
research methodology that is especially emerging 
researchers could initially lack. That alone can hinder the 

progression of the literature on VR-assisted science 
education. In order to ensure the fruitful interventions and 
practices to emerge, it is suggested that the conferences and 
symposiums specifically on the use of innovative 
technologies in science education should be established. 
Besides, emerging researchers and graduate students 
should be encouraged to tackle this matter and share their 
insights with researchers of the field in these conferences. 

The growing emphasis on the VR-assisted science 
education is evident internationally when looked into the 
publication dates and country origins of the reviewed 
studies. Concerning the promises of VR in making 
unreachable instructional practices more accessible in 
science, it is suggested for the researchers of 
underdeveloped and developing countries primarily to 
focus on the use of low-end VR interfaces such as Google 
Cardboard in the context of science education. The 
awareness towards that VR does not have to be utilized 
through costly and hard-to-reach settings in the classrooms 
can soothe the potential concerns of the researchers. 
Therefore, this understanding may bolster the literature in 
terms of feasible outcomes and conclusions from a wide 
variety of demographical settings. 

Genres and the further classification of them in the 
name of types reveal an abundance of empirical research 
and description for potential uses. Similarly to the 
emergence phase of all innovative technologies, the 
diffusion of VR in the consumer market is still in the 
establishment phase. Once this diffusion saturates, VR 
thought to be will be more accessible for consumers than 
ever. As a result of this accessibility, the growing number 
of empirical research may facilitate the richness of 
implications concerning VR-assisted science education. 
However, the scarcity of material development and review 
research on these topics demands more attention from the 
researchers. Even this review thought to help researchers 
to address potential gaps in the literature. More extensive 
review and meta-analysis investigations that have a broader 
coverage may further benefit to the field in this manner, 
therefore encouraged. In turn, these implications may 
guide the emerging research and translate into meaningful 
contributions to the literature. 

The situation revealed in the diverse spectrum of terms 
used as keywords on the research on VR-assisted science 
education raises concerns regarding the accessibility and 
establishment of the relevant literature. Even for review, it 
has become a necessity for the researchers to group 
infrequent and related keywords by the acknowledged 
terminology. In this respect, to ensure the accessibility of 
the studies for the target audience(s), emerging research 
should be encouraged to abide by common terminology, 
especially concerning the used keywords. 

The findings regarding used methods examined 
variables and studied participants revealed an irregularity 
regarding the methods section of the research on VR-
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assisted science education. These fundamental 
components of the research found to be lacking an explicit 
and clear statement in most of the reviewed papers, 
although they are regarded as among the basics of the 
research methods. In addition to this, the qualitative and 
mixed methods, examinations on affective domains, and 
the participants from early-age groups appear to be 
underemphasized. Therefore, it is explicitly stressed that 
the researchers should rigidly determine their variables and 
explicitly state research methodologies in their reports. 
Lastly, it is suggested that for the emerging research to 
focus more on the mixed and qualitative inquiries with the 
participants of early-age groups and emphasize the 
affective properties of VR in science education more. 

Lastly, there is no doubt that investigating the 
reflections of VR-assisted science education practices not 
only crucial for learners but also vital for science educators. 
Therefore, especially in terms of the pre-service science 
teachers, the incorporation of innovative technologies in 
the science courses should be integrated more in the 
training practices, not only for the sake of the research but 
also for the practice. 

The implications of emerging research as the 
practitioners have been presented for the joint conclusions 
derived from this review, respectively. These implications 
ought to facilitate not only the research on the use of VR 
in science education but also aid science educators to gain 
valuable insights in terms of using VR in science 
classrooms. 
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