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With the development of technology, there have been developments in the field of education as in every 

field. Among these developments, it can be said that the most important developments regarding 

educational environments are reality technologies. These technologies can be divided into three categories 

as virtual reality, augmented reality and mixed reality. Since mixed reality, one of these technologies, is 

a combination of virtual and augmented reality, it is thought that studies in this field will contribute to 

studies in other realities. In this study, the articles using mixed reality technologies were systematically 

examined. After the examination, the articles were evaluated and classified according to the criteria 

determined. With the study, the distributions of the articles on mixed reality in the field of education 

between years 2016-2020 in the Web of Science database were found according to the determined criteria 

and inferences were made about these distributions. As a result of the study, it was concluded that most 

of the articles were published in 2020 and 2018. In addition to this result, it was determined that 

quantitative articles were much more than qualitative articles. It was seen that experimental-applied study 

was mainly chosen as the type of article. Science was found to be the most preferred learning area. It was 

seen that the undergraduate level was the most chosen sample level. It was determined that the 

questionnaire was the most chosen data collection tool. Finally, it was concluded that “50-99” and “0-24” 

are the most selected sample ranges in mixed reality research in education. 
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INTRODUCTION 

With the development of technology, different technologies have been developed in the field of 

education as in every field. It is possible to say that with the increase of different technologies and the 

methods brought by these technologies in education, the quality and efficiency of education have 

increased (Mikulecký, 2012). Thanks to these studies carried out in the field of education, the use of 

different technology fields in the field of education increases and different training methods are 

developed. 

Some of the visual and audio technologies used in education are reality technologies. Reality 

technologies can be used for different purposes with different technological tools. These technologies can 

be used as supportive education for distance and regular education. Reality technologies can be examined 

in 3 areas as virtual reality, augmented reality and mixed reality. 

Virtual reality is the human-computer interface that simulates an environment (Zheng et al., 1998). 

Thanks to virtual reality, users can be in virtual environments created and do things that they normally 

cannot do. It is possible to say that this system is also widely used for educational studies. As a study on 

this subject, Huang et al. (2010) examined students' attitudes towards virtual reality environments. While 

different methods related to virtual reality were examined in the study, the opinions of the participants 

about these methods were taken. As a result of the study, it was stated that virtual reality learning 

environments provide a better learning environment with the imagination of individuals. 

As another study on virtual reality, Çavaş et al. (2004) provided information about the features of 

virtual reality technology and how virtual reality technology can be used in education. In the study, they 

talked about the advantages, disadvantages and usage areas of different virtual reality devices and 

environments. They also mentioned in which educational fields these technologies can be used 

appropriately. In the study, they explained the use of these technologies in the education of special 

education, architecture, history, science and mathematics, medicine, military and airline fields. As a 

result, it was stated that using virtual technologies in the field of education would significantly increase 

students' motivation and attitudes. 

The opinions of the teacher candidates about the use of virtual reality in education are as important 

as the opinions of the students. Karaoğlan Yılmaz and Yılmaz (2019) examined the opinions of pre-

service teachers about the use of virtual reality applications in education. They stated in the study that 

virtual reality technology can be preferred in fields such as science and technology, medical education 

and engineering. As a result of interviews with 15 pre-service teachers, it was stated that virtual reality 

technologies have effects such as making the learning environment enjoyable and increasing creative 

thinking and motivation. In addition, it was stated that some participants experienced dizziness and nausea 

while using this technology, and this problem may cause problems in terms of classroom management.  

Another reality technology is augmented reality. Augmented reality is realized by placing 3D 

objects in 3D environments in real time (Azuma, 1997). The difference of this technology from virtual 

reality is that the real and virtual environment can be used together. This technology is frequently used in 

educational studies as well as in virtual reality. As a study on this technology, Wu et al. (2013) evaluated 

the point reached by augmented reality in the field of education and the opportunities in this field. In 

addition, they gave information about how augmented reality can be used for different education fields. 

As another study on augmented reality, Durak and Karaoğlan Yılmaz (2019) examined the opinions 

of secondary school students about augmented reality educational applications of augmented reality. 

Secondary school students' opinions about this technology were taken and they stated the positive and 

negative aspects of this technology. As a result of the examination of students' opinions, it was stated that 
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the difference of augmented reality applications compared to traditional education was "to provide a fun 

educational environment and to make the learning process effective". In addition, it was stated from the 

students that the biggest problem in using this technology was "access to smart phones". The field of 

"science" was specified as education in which this technology could be most beneficial. 

The last of the reality technologies is mixed reality. It is a technology that includes the concepts of 

mixed reality, virtual reality and augmented reality. Mixed reality is created by using real images and 

sounds supported by virtual images and sounds (Billinghurst & Kato, 1999). In this technology, virtual 

objects created in real environments can be viewed and interacted with. 

Mixed reality technology is used in many different areas. One of these areas is museum and 

historical places. As a study on this field, Diker (2019) focused on the examination of the Troy museum 

with mixed reality technology in his study. In the study, museums from different parts of the world were 

examined and compared. In addition, the methods of using mixed reality technology in museums have 

been researched. As a result of the study, it was stated that the Troy Museum was in a structure suitable 

for mixed reality. 

One of the most used fields of mixed education is the field of medical education. As a study on this 

subject, Birt et al. (2018) focused on the use of mobile mixed reality technologies in health and medicine. 

In the study, the opinions of higher education students about mixed reality technologies were taken. In 

addition, different mixed reality technologies have been evaluated. As a result of the study, it was stated 

that some users find mixed reality technology to be too complex, but it is more useful than traditional 

education in areas such as surface anatomy. 

The aim of the study is to examine the studies related to mixed reality in the field of education and 

to make a systematic analysis for future studies in this field. With the study, it was aimed to determine 

the areas where mixed reality technologies can be used in education and the places where the usage 

methods are intense and sparse, and to learn from these results. While examining the articles about mixed 

reality and education in the study, answers to the following questions were sought: 

1. What is the distribution of articles on mixed reality by years?

2. How is the distribution of articles on mixed reality according to article methods?

3. What is the distribution of articles on mixed reality according to article types?

4. How is the distribution of articles on mixed reality according to learning areas?

5. What is the distribution of articles on mixed reality according to sample levels?

6. What is the distribution of articles on mixed reality according to the number of samples?

7. How is the distribution of articles on mixed reality according to data collection tools?

METHOD

In the study, descriptive survey model was used to examine the articles. As a feature of this model,

the reason for using this model can be given as the reason for the use of this model is to consider 

appropriate articles for generalizability of the results (Büyüköztürk, Çakmak, Akgün, Karadeniz, & 

Demirel, 2017). 
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Figure 1. Article selection process 

The criteria used in the selection stages of the articles are given in Figure 1. In the study, a search 

was made on Web of Science with "mixed reality". The search made is limited to the years 2016-2017-

2018-2019 and 2020. Later, "EDUCATION / EDUCATIONAL RESEARCH" category was selected as 

the category. Finally, only the articles among the studies were discussed. 60 articles were found as a result 

of the search. As a result of the examinations, 8 articles were excluded because there are book chapters, 

3 articles excluded because of open accessed in 2020 but published in 2021. After exclusions, study 

continued with 49 articles. 

The articles were analyzed in computer environment. An article review form was created to analyze 

the data. In this form, criteria such as article type, article method, learning areas, sample number and 

level, data collection tools and article years were determined. Form 3 was created by taking the opinion 

of the field expert and the form was finalized. 

The 49 articles obtained after the filtering were evaluated according to the criteria determined in 

the examination form. 
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FINDINGS 

The findings related to the article were examined under the headings according to the answers to 

the questions sought as the aim of the study. Percentage values of the examined articles are given as two 

digits after the comma. The findings were determined by the year (Figure 2), article methods (Figure 3), 

article types (Figure 4), learning domains (Figure 5), sample levels (Figure 6), and sample numbers 

(Figure 6), respectively. Figure 7) and according to data collection tools (Figure 8). 

1- Distribution of articles on mixed reality by years

Figure 2. Distribution of articles on mixed reality by years 

The distribution of the examined articles by years is shown in Figure 2. The articles were reviewed 

on a 5-year basis as 2020, 2019, 2018, 2017 and 2016. It was seen that the year in which the most studies 

were conducted on mixed reality was 2018 and 2020 (26.53%) with 13 studies. 2018 and 2020 are 

followed by 2016 (22.45%) with 11 articles, 2017 (14.29%) with 7 articles and 2019 (10.2%) with 5 

articles. 

2- Distribution of articles on mixed reality by article methods

Figure 3. Distribution of articles on mixed reality by article methods 
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The distribution of the examined articles according to the article methods is shown in Figure 3. 

Articles were evaluated in two groups as quantitative and qualitative. It was seen that the most used 

method in studies on mixed reality was quantitative method with 48 articles (97.96%). It was found that 

there was only 1 article using the qualitative method (2.04%). 

3- Distribution of articles on mixed reality by article types

Figure 4. Distribution of articles on mixed reality by article types 

The distribution of the examined articles by article types is shown in Figure 4. The articles were 

examined in 6 types as method study, experimental-applied study, descriptive study, evaluation study, 

cross-sectional study and literature review study. Considering the types of his studies on mixed reality, it 

is seen that the most preferred article type is experimental-applied study with 24 articles (48.98%). The 

experimental-applied study type is followed by descriptive study with 14 articles (28.57%), method study 

with 7 articles (14.29%), evaluation study with 2 articles (4.08%), and cross-sectional and literature 

review studies with one article (2.04%). According to the results, it can be said that descriptive and 

experimental-applied studies are in majority. 

4- Distribution of articles on mixed reality according to learning areas

Figure 5. Distribution of articles on mixed reality according to learning areas 
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The distribution of the examined articles according to learning areas is shown in Figure 5. When 

the learning areas of his studies on mixed reality were examined, it was seen that the most studies were 

in the field of science with 9 articles (31.03%). The field of science was followed by computers with 6 

articles (20.69%), health education with 4 articles (13.79%), geography with 3 articles (10.34%) and 

history, architecture, preschool education and gymnastics with 1 article (3.45%). 

5- Distribution of articles on mixed reality by sample levels

Figure 6. Distribution of articles on mixed reality by sample levels 

The distribution of the examined articles according to the sample levels is shown in Figure 6. The 

articles were evaluated at 8 levels: pre-school, primary education (1-5), primary education (6-8), 

secondary education (9-12), undergraduate, graduate, teachers and other. When we look at the sample 

levels in the studies on mixed reality, the undergraduate sample level (41.18%) comes with 14 articles at 

the most. 8 articles with other sample level  (23.53%), 6 articles with primary education (1-5) sample 

level (17.65%), 4 articles with primary education (6-8), secondary education (9-12) and preschool sample 

level (11.76%),  2 articles with postgraduate and teachers sampling level (5.58%), follow the 

undergraduate sampling level. 

6- Distribution of articles on mixed reality by sample numbers

Figure 7. Distribution of articles on mixed reality by sample numbers 
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The distribution of the examined articles according to the sample numbers is shown in Figure 7. 

Articles were evaluated in 4 ranges as “0-24”, “25-49”, “50-99” and “100 and above”. In studies on mixed 

reality, "0-24" and “50-99” sample range (28.21%) was used mostly with 11 articles. “0-24” and “50-99” 

sample range was followed by 10 articles with "100 and above" sample level (25.64%) and 7 articles with 

“25-49” sample level (17.95%). 

7- Distribution of articles on mixed reality according to data collection tools

Figure 8. Distribution of articles on mixed reality according to data collection tools 

The distribution of the examined articles according to the data collection tools is shown in Figure 

8. The articles were evaluated in terms of four data collection tools: survey, observation, interview and

database. Questionnaire with 31 articles (46.27%) is the most used data collection tool in studies on mixed

reality. The survey is followed by observation with 19 articles (28.36%), interview with 13 articles

(19.4%) and database with 4 articles (5.97%). According to these results, it can be said that the user

survey was used in most of the studies.
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researchers who will work on these issues in the future. 

In the section where the articles are examined by years, it can be interpreted that less articles were 

produced in 2019 on mixed reality in the field of education than in 2018 and 2020, this issue did not 

develop or its development slowed down in 2019. Considering this result, it is possible to say that future 

studies in this field will have a very important role for the field. Considering the number of articles by 

years, the increase and decrease in the numbers are not continuous. As a supportive study of this result, 

when the study of İçten and Güngör (2017) on augmented reality technology was examined, no regular 

increase or decrease was observed in the number of studies over the years. 

When the articles were examined according to article methods, it was seen that the most used 

method was the quantitative methods (97.96%). Considering this value, it can be stated that most of the 
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subject. In addition, since the qualitative methods (2.04%) is used very little, it can be predicted that a 

study to be done with this method in the future can advance mixed reality studies in education. 

When the articles were examined according to article types, it was seen that the most used type was 

experimental-applied work (48.98%). In addition, it was seen that the descriptive study (28.57%) was 

used in a number of articles close to the experimental-applied study type. Considering these results, it is 

seen that most of the studies on the subject focus on three types: experimental-applied, method and 

descriptive work. In the evaluation, it is thought that the articles to be made with these types of studies in 

the future may be important in terms of the study type due to the low use of cross-sectional study (2.04%), 

literature review study (2.04%) and evaluation 4.08%). 

With the evaluation of the articles according to their learning areas, it was determined that the 

majority of the articles were made in the field of science (31.03%). Computer (20.69%) and health 

education (13.79%) follow this area. Considering these results, it can be said that mixed reality 

technologies are frequently used in educational studies in the field of science. In addition, in the 

examination made according to the learning areas, there were gatherings in three areas intensively. 

Looking at this result, it can be predicted that future studies on mixed reality in different learning areas 

will potentially be pioneering studies in their fields. In the studies of Tekdal and Saygıner (2016), where 

they analyzed the studies in which augmented reality was used in the field of education, it was stated that 

the field of physics was the most preferred field for application. As a result, the results of the two studies 

on the learning area overlap with each other. 

As a result of the study on the sample levels used in the articles, it was determined that the most 

used sample level was undergraduate (41.18%). The high number of samples (23.53%) outside the sample 

levels determined in the study revealed that the studies on this subject were conducted with participants 

from different levels. In Özdemir's (2017) study on this subject, it was stated that secondary school 

students were selected at the highest sampling level in studies on augmented reality. Considering this 

result, it can be said that different sampling levels are frequently preferred in studies on different reality 

technologies. 

As a result of the study on the sample numbers of the articles, it was seen that the sampling range 

of "0-25" and “50-99” was used the most. Based on this result, it can be said that studies conducted with 

mixed reality are conducted with a relatively small sample. In a study that supports this result, Usta et al. 

(2017) examined the studies on augmented reality, and it was stated that 22 out of 33 articles in total used 

samples in the range of "1-10" and "11-30" as the sample size range. Considering this result, it can be 

said that relatively few samples are preferred in different realities. 

One of the limitations of this study can be given as only the search for articles in the Web of Science 

database. In future studies, other databases may be included in the research. Since this research was 

conducted in 2021 and there may be other studies on this subject in 2021, studies in 2021 were not 

included in the study. For studies after 2021, it can be suggested that the articles in 2021 should be added 

to the research. As a suggestion for future studies on this subject, adding the environments using mixed 

reality devices as a category can be given. In this way, it can be determined whether mixed reality devices 

are preferred more in mobile or computer environment in terms of education. 
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