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A B S T R A K 

Dalam proses pendidikan, peserta didik menghadapi berbagai 
masalah salah satunya sulitnya memahami materi karena 
kompleksitas materi. Saat ini mulai dikenalkan media berbasis 
teknologi baru yang membantu peserta didik dalam proses belajar, 
seperti virtual reality (VR). Penelitian ini bertujuan untuk menghasilkan 
produk berupa media pengembangan virtual reality sebagai media 
pembelajaran keanekaragaman satwa. Jenis penelitian ini yaitu 
pengembangan dengan menggunakan desain model 4D. Metode 
pengumpulan datanya menggunakan non tes dengan instrument 
penelitian yakni angket validasi ahli, dan angket validasi pengguna 
serta Teknik analisis datanya menggunakan analisis deskriptif untuk 
menggambarkan hasil angket yang didistribusikan kepada ahli, praktisi 
maupun siswa sebagai subjek penelitian yang terdiri atas ahli media, 
ahli materi, praktisi dan siswa. Hasil dari uji kelayakan produk yang 
telah dilaksanakan pada ahli media, ahli materi, dan siswa 
mendapatkan banyak tanggapan positif, sehingga dapat disimpulkan 
bahwa media virtual reality keanekaragaman hewan ini layak 
digunakan dalam pembelajaran. Media ini memberikan kemudahan 
pada siswa dalam memahami keanekaragaman satwa dan 
memberikan daya tarik untuk siswa sehingga timbul rasa ingin belajar 
yang meningkat. 
 

A B S T R A K 

In the educational process, students face various problems, one of which is the difficulty in 
understanding the material due to its complexity of the material. New technology-based media are 
being introduced that help students in the learning process, such as virtual reality (VR). This research 
aims to produce a product in the form of virtual reality development media as a learning medium for 
animal diversity. This type of research is developed using a 4D model design. The data collection 
method uses non-test with research instruments, namely expert validation questionnaires and user 
validation questionnaires. As well as data analysis techniques using descriptive analysis to describe 
the results of questionnaires distributed to experts, practitioners, and students as research subjects 
consisting of media experts, material experts, practitioners, and students. The results of the product 
feasibility tests carried out on media experts, material experts, and students get many positive 
responses. So it can be concluded that the virtual reality media of animal diversity is suitable for 
learning. This media makes it easy for students to understand the variety of animals and provides an 
attraction for students so that an increased desire to learn arises.  

 

1. INTRODUCTION 

 Technology and information is currently developing rapidly. The use of technology and 
information is not only limited to means of communication or entertainment, but can be used in various 
fields, one of which is in the field of education (Prihantoro, 2018; Shoraevna et al., 2021). Education is one 
aspect that can provide changes in life, apart from being a very important aspect for every country to be 
able to develop rapidly, education must also be adapted to the times because keeping up with the times 
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can make students more motivated in learning (Batsila, 2020; Ilic, 2021). Along with emerging 
technological developments such as the internet, the current learning process has maximized existing 
information technology both from elementary school to university (Camilleri & Camilleri, 2017; Shatri, 
2020). One of the uses of information technology in education is as a learning media to support the 
learning process in schools (Astriyani & Zahra, 2021; Raji, 2019; Shoraevna et al., 2021). The use of 
learning media in the learning process can have the effect of increasing the desire to learn and can have a 
psychological impact on students (Kareem, 2018; Kuswanto et al., 2021; Ziadat, 2019). 

Learning media always follow technological developments, ranging from print technology, audio-
visual, computers to the combined technology of print and computer technology. However, in reality, 
there are still many media animations in the technological era that have not been able to bring users to as 
if entering the animation given because users cannot directly feel the environment in the animation if only 
by using the sense of sight (Amelia et al., 2021; Serin, 2020). So with an incident like that it would be more 
interesting if the animation was collaborated with virtual reality (VR) technology. In the 21st century 
Virtual Reality is one of the latest technological trends that have been used in every field of human needs, 
including education (Elmqaddem, 2019; Rashid et al., 2021). 

Virtual reality (VR) is the use of computer technology to create a simulated environment that can 
be explored in a 360-degree angle, the real environment in the real world will be copied into a virtual 
environment. The reason for choosing Virtual reality is due to its very high ability to visualize objects close 
to their original form. VR will place users in a virtual environment resulting from a computer simulation 
(computer-simulated environment) to provide the experience of interacting with virtual objects. VR 
elements consist of virtual world (virtual world), immersion (real sensation), sensory feedback (sight, 
hearing, touch) and interactivity (interaction) (Çoban & Göksu, 2022; Mariscal et al., 2020; Serin, 2020). 
By using Virtual Reality, it can make students remember, understand and focus more quickly on the 
material (Çoban & Göksu, 2022; Kamińska et al., 2019; Molina-Carmona et al., 2018). Virtual Reality has 
the advantage of attracting students to a new world and being able to increase the effectiveness of the 
learning process in the classroom (Sattar et al., 2019; Vergara et al., 2019). So far, what has happened is 
that the activities carried out by students are limited to remembering and reading books and listening to 
the subject matter delivered by the teacher. Passive activities become boring for students. The use of VR in 
the learning process makes it very appropriate to use because it makes learning more meaningful (Raja & 
Priya, 2021; Shin, 2017). Given that students are now a digital native generation, they are more interested 
in learning to use technology media than only using traditional media. Virtual Reality can also improve 
student learning outcomes and skills, this is because students find it easier to learn the material provided 
and the learning process in class is not boring (Molina-Carmona et al., 2018; Paszkiewicz et al., 2021). 

In elementary school learning there are science subjects that are integrated with thematic 
lessons. Natural Science is the ability to interpret the universe systematically and develop a scientific 
interpretation of the phenomena of the universe in the form of facts that are proven to be valid. Broadly 
speaking, science has three elements, namely: the first is the scientific process, such as identifying, 
classifying, guessing, designing, and scheduling experiments; the second is a scientific product, such as 
principles, suggestions, laws, and theories, and the third is a scientific attitude, and the third is an act of 
finding out, carefully, optimally, and honestly. The three elements are interrelated with each other. Thus, 
science is not just a collection of skills or materials. Science learning aims to warm the curiosity of 
students, expand scientific thinking capabilities. Science learning is not based on drafts, but presents real 
expertise in the expansion of products, processes, scientific actions, which are increasingly widening to 
create scientific literacy (Dwi Apriliani et al., 2019; Imanuel, 2015). 

In science subjects that are integrated with thematics, there is the theme of living things. 
Materials that are associated with the diversity of animals and plants around and examine the 
relationships that occur between living things (Molina-Carmona et al., 2018; Pertiwi et al., 2018). It aims 
to make students. In this material, students are expected to be able to classify and understand various 
types of animals that exist around the environment and be wiser towards the environment. Based on the 
learning that has been done, the media used by students is in the form of textbooks that contain pictures 
that do not provide a detailed description of the material, so students have difficulty classifying and 
understanding the themes of living things and also not being able to pump up the enthusiasm for learning 
from students who are very bored with the package book media (Fitria et al., 2017; Nur Jannah, 2020). 
Thus, learning objectives are difficult to achieve. In addition, in the elementary school environment, 
technology is still not fully utilized. The following are facts in the field related to learning activities at the 
elementary school level: (a) less than optimal in delivering material that is very difficult to present in 
class; (b) there is no available learning media that can facilitate the characteristics of students at this time; 
(c) less than optimal in utilizing technology that is more modern and in accordance with the current 
learning styles of students. 
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To achieve quality learning, of course, there must be innovation in the use of technology in 
learning media. Thematically integrated science learning in elementary schools must be more focused so 
that students are able to apply it in real life. The problems described above can conclude that primary 
school educators need learning media that can assist educators in explaining material that is difficult to 
present in the classroom (Cvetković & Stanojević, 2017; Ören, 2019). Educators also need learning media 
that can improve learning outcomes and are attractive to students and in accordance with the learning 
desires of students who currently prefer to study by using tabs or smartphones than other learning media 
(Pinto da Mota Matos et al., 2016; Qodr et al., 2021; Roemintoyo & Budiarto, 2021). It can be seen from the 
various relevant studies that have been carried out related to learning media innovation, especially an 
ICT-based learning media in the Virtual Reality (VR) format which also has a positive impact on student 
learning achievement, moreover VR is very flexible and can be operated via smartphones (Budi et al., 
2021; Çoban & Göksu, 2022; Jang et al., 2021; Villena-Taranilla et al., 2022). Referring to the development 
of technology leading to digitalization, learning should now be integrated with ICT starting from the time 
students sit in elementary school (Har et al., 2019; Machmud et al., 2021). This research will focus on 
material that is prepared and accompanied by research subjects who are still in elementary school, given 
the importance of digital literacy, ICT literacy in order to introduce ICT to students since they were in 
school.  

From some of these research results, it is important to integrate ICT into learning activities, 
especially in the form of optimizing learning media. It can be seen that there are many benefits that arise 
as a result of the use of virtual reality for students, however, it seems that there are still very few 
researches on virtual reality for basic education that raise themes or materials regarding animal diversity. 
In fact, the introduction of animals to students will be able to bring up an attitude of love for the 
environment so that students can later gain initial knowledge about various kinds of animals that are 
obligatory to be preserved and animals that can be consumed. Therefore, this material becomes very 
important so that it can then be packaged with the integration of ICT in it. Thus, this research becomes 
very useful and has the latest innovations related to packaging digital subject matter regarding animal 
diversity for students in elementary schools. So with this educational phenomenon, the design of VR-
based media to study animal diversity was held. The purpose of VR itself is to provide a real experience for 
users and summarize an object that is too large and dangerous so that it can be displayed directly in 
learning. It is hoped that with this research in the world of education, it can be more developed with the 
times and can make more use of technology in education.  

 

2. METHOD  

 This research belongs to the type of research and development (Research and Development or 
R&D) that uses a 4‐D development model (Define, Design, Develop, Disseminate) (Ristanto et al., 2020). 
This model was adopted with the aim of developing a Virtual Reality product for Animal Diversity for 
Elementary School students that is suitable for use in the learning process. The research procedures that 
will be carried out through the adoption of this 4‐D model are; 1) Define, which is to define the 
identification of various needs both in terms of students, assignments or learning curricula, material 
analysis, and analysis of learning objectives. 2) Design, the activities that will be produced are choosing 
the format and type of media, designing product drafts and designing initial products. 3) Develop, in this 
section the initial product that has been designed is then validated by media experts, material experts, 
teachers, students and product revisions to determine the level of feasibility. 4) Disseminate, after the 
product is revised and the feasibility results are known based on an assessment by media experts, 
material experts, and teachers, the developed Virtual Reality product can be disseminated to teachers in 
schools. 

In this study, the dissemination stage was not carried out so that the distribution stage was only 
limited to the distribution of Virtual Reality to teachers who teach animal diversity. The subjects of this 
study were taken from elementary school students in the city of Solo, with a total of 15 students. In 
addition, 5 classroom teachers became the subject of research because they played a role in providing an 
assessment of the developed Virtual Reality product. 

The research instrument used in this research is a needs analysis questionnaire and observation 
sheet for the define stage as the first step, namely needs analysis, the next instrument is a validation sheet 
in the form of a response questionnaire for media experts, material experts, teachers and students. The 
research instrument in the form of a validation sheet for material experts and media experts was adopted 
and modified from research instruments that have been carried out by (Ramadhani & Muhtadi, 2018), the 
media expert assessment sheet consists of two aspects of assessment, namely: the display aspect which is 
composed of an opening component, a component display design, audio component, video component. 
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The next aspect is the program aspect which is composed of operating components and navigation 
components, which can be seen in Table 1. 
 
Table 1. Media Expert and Teacher Assessment Instruments 

No Aspect Component 
1 Display Opening Component 

Component Display Design 
Audio Component 
Video Component 

2 Program Operating Component 
Navigation Componen 

 
Meanwhile, the validation sheet for material experts consists of two assessment aspects, namely: 

learning aspects and material or content aspects. Each of these aspects contains components which are 
composed of several points of assessment indicators. Validation sheets were distributed to two materials 
experts and two media experts. The following is a material expert validation instrument contained in 
Table 2. 
 
Table 2. Material Expert and Teacher Assessment Instruments 

No Aspect Component 
1 Learning Learning objectives 

Usage Example 
Material Depth 

2 Content Apect Media Functionality 
  Material Mastery 

 
Analysis of the data used for processing the data from the needs analysis using descriptive 

analysis, by explaining the results of the identification of the distribution of the needs analysis 
questionnaire and the elaboration of observations in the learning process (Gunawan, 2013; Widoyoko, 
2012). Meanwhile, in order to develop appropriate Virtual Reality for the learning process, assessment or 
validation process as an effort to determine the level of product feasibility using descriptive statistical 
analysis techniques, this analytical technique aims to process data obtained through the instrument into a 
description of the average score. The results of the assessment related to validation are calculated as the 
average number and interpreted into the eligibility criteria (Rejekiningsih et al., 2021), which are shown 
in Table 3. 
 
Table 3.  Validation Score Conversion 

Average Score Category Conversion 
X > 4,2 Fine 

Feasible 3,4 < X ≤ 4,2 Good 
2,6 < X ≤ 3,4 Enough 
1,8 < X ≤ 2,6 Less 

Not Feasilbe 
X ≤ 1,8 Very Less 

 
3. RESULT AND DISCUSSION 
Result 

Define Stage. At this stage, the results of the analysis of the learning needs of animal diversity are 
obtained, through observation and questionnaires. The results of the observations show that the teacher 
carries out learning activities with the stages of opening, content, and closing. Based on these 
observations, information was obtained that the use of learning media was still limited to print modules 
provided by the government, even though students felt they were already familiar with the use of 
computer and smartphone technology. However, teachers are still unable to optimize the utilization of this 
potential to provide innovation to the learning process.  

Through the distribution of a needs analysis questionnaire consisting of several questions related 
to the use of instructional media, obtained information that a number of 15 students responded 'agree' if 
the learning process had been using the print module. Meanwhile, the needs analysis questionnaire also 
identified the competence of students in operating computers, a total of 12 students had 'very good' 
abilities, 2 students had 'good' abilities and 1 student had 'enough' abilities in using smartphones. 
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Meanwhile, as many as 5 classroom teachers gave a very good response in operating the computer. Based 
on the questionnaire distributed to students regarding the need for an innovation to the learning media 
used, namely virtual reality showed good results, this was based on the responses of 15 students who 
stated 'agree', 5 students responded 'strongly agree' and 5 The class teacher gave a very agreeable 
response if the learning of the theme of animal diversity was supported by virtual reality that can simulate 
animals that are difficult to find. Based on the results of the needs analysis that has been carried out, 
virtual reality is important to be developed as a learning medium. This can be seen through the results of 
the identification of needs that have been carried out both in terms of student characteristics, student 
acceptance, and the use of learning media by teachers. 

Design Stage. Based on the results of the needs analysis carried out at the define stage, at this 
stage the researcher formulates and produces several outputs, namely, 1) flowchart development, 2) 
storyboarding, and 3) the type and format of the application that will be used to make the initial virtual 
reality product before being tested to experts and teachers at a later stage. Flowchart virtual reality 
animal diversity is show in Figure 1. 

 

Figure 1. Flowchart Virtual Reality Animal Diversity 
 
The Develop stage is the development of virtual reality products which contains several activities, 

including being tested for feasibility by media experts, material experts, educators on animal diversity 
subjects. The following describes the results of the assessment by each validator and educator. The 
assessment carried out by media experts consists of two people, namely media validator I, and media 
expert validator II with validator criteria, namely, 1) Educators have at least a Masters degree in 
Educational Technology/Multimedia, 2) have experience as a media expert validator at least four years, 3) 
have teaching and research experience in the fields of learning media, interactive multimedia, audio-visual 
media, educational technology for a minimum of four years. The results of the assessment of the Animal 
Diversity Virtual Reality product by validator I and validator II will be presented in Table 4. 

 
Table 4.  Media Expert Validation Results 

No Indicator 
Experts 

1 2 

1 

Selection and combination of cover displays 5 4 
Materials used 5 5 
Selection of text type and size 5 5 
Selection of supporting images 5 5 
Background selection 5 5 
Button icons 5 5 
Selection of the type of audio / music 5 5 
Video type selection 5 5 

2 

Student control 5 5 
Ease of exiting the program 5 5 
Ease and control of the program 5 5 
Interactivity 5 5 
Feedback 5 5 
According to the flowchart 5 5 

Total Score 70 69 
Average Score 5 4,9 
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Base on Table 4, overall validation from the first media expert that the media was included in the 
"Very Good" category with an average score of 5 While from the second media expert that the media was 
included in the "Very Good" category with an average score of 4.9. Information that the animal diversity 
virtual reality product developed has the quality of display design, use of audio, and video quality which 
are included in the 'excellent' qualification. As the results of the assessment on the aspect of the display 
and aspects of the program get an average score of 5 and 4.9 by each validator. So that the total score for 
all aspects and media experts is 4.95 which is included in the 'very good' qualification. In addition, 
qualitatively the validators of media I and II provide input in an effort to improve the quality of the display 
and navigation of virtual reality products. 

Furthermore, material expert validation is carried out by the validator with the criteria; 1) 
Educators have at least a master's degree, in the field of elementary school education/biology education. 
2) have experience teaching in the field of education in the field of elementary school education/biology 
education for a minimum of four years. The results of the validation of material experts I and material 
experts II will be presented in Table 5. 
 
Table 5. Material Expert Validation Results 

No Indicator 
Experts 

1 2 

1 

Contents 5 5 
Conformity of content with KD 5 5 
The truth of the concept of Animal Diversity is easy to understand 5 4 
The suitability and accuracy of the image illustration with the material 5 5 
Material The characteristics of living things are explained clearly 4 5 
Virtual Reality according to Animal Classification material 5 5 
Virtual Reality according to Animal Growth material 5 5 
Virtual Reality according to Animal Needs 5 5 

2 

Benefit 5 5 
The use of Virtual Reality media can be used as a learning supplement 5 5 
The use of Virtual Reality media can minimize misperceptions about the concept of 
Animal Diversity in students 

4 5 

The use of Virtual Reality media can make it easier for teachers to deliver material 5 5 
Total Score 58 59 

Average Score 4,8 4,9 
 
Through Table 5. Information is obtained that the VR product developed has a learning quality 

which includes components of competence, introduction, learning process and evaluation which are 
included in the 'very good' qualification. This is shown through the results of the assessment which got a 
score from the first material expert that the material on the media was included in the "Very Good" 
category with an average score of 4.8. Meanwhile, from the second media expert, the material in the media 
was included in the "Very Good" category with an average score of 4.9. The total average score of the two 
experts is 4.85 which indicates the "Very Good" category. Assessments and inputs from media experts and 
material experts become the basis for developers to make improvements both in terms of appearance, 
navigation and material strengthening. VR display that has been revised based on input and judgment 
from each expert is show in Figure 2. The result of the next assessment is an assessment by two learning 
practitioners, namely the elementary school class teacher. Data on the results of the assessment by 
educators is presented in Table 6. 
 
Table 6.  Practitioner (Teacher) Validation Results 

No. Indicator Expert 1 Expert 2 

1. 

Thumbnail display selection and combination 3 4 
Selection of text type and size 5 5 
Selection of supporting images 5 5 
Selection of audio/music type 5 5 

2. 
Ease and control of the program 5 5 
Interactivity 5 5 
Student control 5 5 

3. 
Clarity of learning objectives 5 5 
Ease of choosing a menu or study material 5 5 



Jurnal Edutech Undiksha, Vol. 10, No. 2, Tahun 2022, pp. 290-301      296 

 

JEU. P-ISSN: 2614-8609 E-ISSN: 2615-2908 

No. Indicator Expert 1 Expert 2 
Oral evaluation questions 4 4 

4. 
Material quality 5 5 
Illustration used 5 5 
Language use 5 5 

 Total Score 62 63 
 Average Score 4,7 4,8 

 
Base on Table 6 show overall validation from the first expert practitioner that the media & 

materials are included in the "Very Good" category with a score of 4.7. Meanwhile, the second practitioner 
expert stated that the media and materials were included in the "Very Good" category with a score of 4.8. 
The next stage is a trial by students as media users. Student assessments were included in a large-scale 
trial conducted on 15 elementary school students. A total of 15 students have given an assessment on each 
aspect, this aims to determine the level of feasibility of the VR products that have been developed. So that 
the overall results of student assessments in field trials which were attended by 15 students on the 
feasibility level of VR products were 4.5 out of 5.0 included in the 'Very good' category and declared 
'feasible' to be used as learning media in the learning process of animal diversity. As mentioned in the 
method section, this research only focuses on assessing product feasibility by material experts, media 
experts, practitioners, and students. So that the final result of this research is a virtual reality (VR) media 
that is feasible to be used as a learning medium. 

 

  

Figure 2. Main Menu Display and Button Functions Revised Version 
 

Discussion 
The developed virtual reality media has gone through several feasibility tests so that it can be said 

that the developed media is feasible. The presentation of the material needs to be adjusted to the 
conditions of the students so that the material that is considered by the students can be absorbed 
properly. Apart from that, the use of the term language also needs to be adapted to the characteristics of 
students (Marini et al., 2019; Syawaludin, A. et al., n.d.). Science has four elements, the first is attitude, the 
second is process, the third is product, and the fourth is application. Of all these elements can not be 
separated because it has become a feature of science. In the learning process at school, these elements are 
expected to appear so that no features of science are lost so that students can feel a comprehensive 
learning such as analyzing the symptoms that occur and being able to find current facts (Margunayasa et 
al., 2019; Membiela et al., 2022).  

The results of the study successfully showed that the media developed in the Virtual Reality (VR) 
format was considered feasible to be used as a learning medium, this of course cannot be separated from 
the needs analysis activities carried out and planning according to field needs where this step is important 
as a start in development of learning products (Budiarto et al., 2021; Doğru, 2020). The average score of 
the assessment results of media experts, material experts, students and practitioners who successfully 
demonstrate the level of feasibility of the developed media cannot be separated from the identification of 
the feasibility theory from the research results of several studies such as those conducted by (Al-Gindy et 
al., 2020; Huang et al., 2020; Mulders et al., 2020).  

In learning, media is needed that can support science learning, learning media is a useful tool to 
channel the mandate or mandate from students to students so that students' willingness to learn increases 
and is fascinated by the lesson. Increasing the willingness to learn is one of the goals of this development 
research, because encouraging students' willingness to learn is a factor that can affect the learning 
outcomes to be achieved from the learning objectives (Malik, 2018; Riyanto et al., 2020; Styowati & Utami, 
2022). This feasibility assessment also certainly cannot be separated from the contribution of the 
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implementation of research at the analysis and design stages, where at the analysis stage there is an 
adjustment process between the characteristics of the material and the characteristics of students. So that 
the product developed is in accordance with field conditions and is indeed needed by students (Budiarto 
et al., 2021; Osadebe & Osadebe, 2020). 

Learning science with the help of virtual reality can impress students, make it easier for students 
in the learning process, and increase students' willingness to learn. Learning media that attract students' 
views can increase students' curiosity about the material to be studied (Puspitasari, 2019; Kusuma et al., 
2018). This attraction can be realized in the developed media, namely the development of virtual reality. 
Along with learning objectives that require students to be able to describe and understand the diversity of 
animals so that students can have a caring attitude towards the environment. Thus, virtual reality media 
can help students achieve learning goals (Kusuma et al., 2018; Zhang et al., 2020). Virtual reality displays 
the diversity of animal species in the zoo that can make the user feel like they are in a zoo environment. 
This virtual reality video uploaded to YouTube is of the type of virtual reality 360 which makes it easy for 
users to access this media, only having an internet connection (Mariscal et al., 2020; Martín-Gutiérrez et 
al., 2017). This virtual reality video containing the diversity of animals can be enjoyed by using virtual 
glasses so that users can feel the virtual reality atmosphere that has been created by the developer. Virtual 
reality glasses do have a function to help present the impression of virtual reality. How to use virtual 
reality glasses is quite easy just by attaching them to a cellphone then turning your head to the right, left, 
up, and down with this virtual reality sensation (Molina-Carmona et al., 2018; Muñoz-Saavedra et al., 
2020).  

The development of virtual reality, apart from requiring virtual reality glasses, also requires a 
mobile phone. By utilizing mobile phones, media can be used or accessed anywhere which makes students 
feel comfortable and easy in learning (Makarova & Makarova, 2018; Marta, 2019; Shatri, 2020). In some 
research, virtual development has the advantage that it can be used at home for independent study, in the 
current pandemic conditions the media being developed is compatible with the learning that is currently 
being implemented (Renganayagalu et al., 2021; Villena-Taranilla et al., 2022). In addition, virtual reality 
media can also increase the willingness of students to learn because by utilizing virtual reality videos 
students can feel the habitat environment of the animals that are in this development. This research will 
provide practical and theoretical benefits to readers, especially teachers, so that they are able to carry out 
research and development steps for the needs of an innovation in their learning activities, specifically in 
terms of ICT-based learning media innovation with virtual reality (VR) format. 

Thus, the final product of this research is a program or application of learning media in virtual 
reality format that contains material on animal diversity. However, this research is only limited to 
assessing the feasibility of the final product, therefore further development is needed, especially to find 
out more about the proper utilization scheme for the application of this media in learning activities, 
especially for elementary school students as a form of empirical testing of the final product. which has 
been developed. 
 

4. CONCLUSION  

The challenges of teachers in providing innovation for the learning process can be overcome 
through the application and integration of ICT into the learning process, one of which is discussed in this 
study, namely the development of high-level learning media products, namely virtual reality. The results 
of this research are in accordance with the research objectives where the results of this research show 
that the Virtual Reality Biodiversity product is declared suitable to be used as a learning medium in 
thematic science subjects in elementary schools. In the future, this research can be used as a basis for 
teachers and other researchers to implement and test its effectiveness on student achievement. 

 

5. REFERENCES 

Al-Gindy, A., Felix, C., Ahmed, A., Matoug, A., & Alkhidir, M. (2020). Virtual reality: Development of an 
integrated learning environment for education. International Journal of Information and Education 
Technology, 10(3), 171–175. https://doi.org/10.18178/ijiet.2020.10.3.1358. 

Amelia, R., Salamah, U., Abrar, M., Desnita, D., & Usmeldi, U. (2021). Improving Student Learning Outcomes 
Through Physics Learning Media Using Macromedia Flash. Journal of Education Technology, 5(3), 
491–500. https://doi.org/10.23887/jet.v5i3.36203. 

Astriyani, A., & Zahra, A. I. (2021). Inovasi Media Pembelajaran Materi Aritmatika Sosial Berbasis Mobile 
Android Untuk Mendukung Kemampuan Spasial Visual Siswa Smp Kelas VIII. EMTEKA: Jurnal 
Pendidikan Matematika, 2(1), 25–36. https://doi.org/10.24127/emteka.v2i1.735. 



Jurnal Edutech Undiksha, Vol. 10, No. 2, Tahun 2022, pp. 290-301      298 

 

JEU. P-ISSN: 2614-8609 E-ISSN: 2615-2908 

Batsila, A. (2020). Inter-Learner Communication and Collaborative Learning as Quality Criteria of Distance 
Vocational Education and Training. European Journal of Open, Distance and E-Learning, 22(2), 98–
112. https://doi.org/10.2478/eurodl-2019-0013. 

Budi, A. S., Sumardani, D., Muliyati, D., Bakri, F., Chiu, P.-S., Mutoharoh, M., & Siahaan, M. (2021). Virtual 
Reality Technology in Physics Learning: Possibility, Trend, and Tools. Jurnal Penelitian & 
Pengembangan Pendidikan Fisika, 7(1), 23–34. https://doi.org/10.21009/1.07103. 

Budiarto, M. K., Rejekiningsih, T., & Sudiyanto, S. (2021). Students’ opinions on the need for interactive 
multimedia development for entrepreneurship learning. International Journal of Evaluation and 
Research in Education (IJERE), 10(4), 1290. https://doi.org/10.11591/ijere.v10i4.21411. 

Camilleri, M. A., & Camilleri, A. C. (2017). Digital Learning Resources and Ubiquitous Technologies in 
Education. Technology, Knowledge and Learning, 22(1), 65–82. https://doi.org/10.1007/s10758-
016-9287-7. 

Çoban, M., & Göksu, İ. (2022). Using virtual reality learning environments to motivate and socialize 
undergraduates in distance learning. Participatory Educational Research, 9(2). 
https://doi.org/10.17275/per.22.36.9.2. 

Cvetković, B. N., & Stanojević, D. (2017). Educational needs of teacher for introduction and application of 
innovative models in educational work to improve teaching. International Journal of Cognitive 
Research in Science, Engineering and Education, 5(1), 49–56. 
https://doi.org/10.5937/IJCRSEE1701049N. 

Doğru, O. (2020). An investigation of pre-service visual arts teachers’ perceptions of computer self-efficacy 
and attitudes towards web-based instruction. International Journal of Research in Education and 
Science, 6(4), 629–637. https://doi.org/10.46328/ijres.v6i4.1454. 

Dwi Apriliani, N. M. P., Wibawa, I. M. C., & Rati, N. W. (2019). Pengaruh Model Pembelajaran Inkuiri 
Terbimbing Terhadap Hasil Belajar IPA. Jurnal Penelitian Dan Pengembangan Pendidikan, 3(2), 
122. https://doi.org/10.23887/jppp.v3i2.17390. 

Elmqaddem, N. (2019). Augmented Reality and Virtual Reality in education. Myth or reality? International 
Journal of Emerging Technologies in Learning. https://doi.org/10.3991/ijet.v14i03.9289. 

Fitria, A. D., Mustami, M. K., & Taufiq, A. U. (2017). Pengembangan Media Gambar Berbasis Potensi Lokal 
Pada Pembelajaran Materi Keanekaragaman Development of Picture Media Based on Local 
Potency for Learning Materials Biodiversity in. AULADUNA: Jurnal Pendidikan Dasar Islam, 4(2), 
14–28. http://repositori.uin-alauddin.ac.id/8473/. 

Gunawan, I. (2013). Metode penelitian kualitatif: Teori dan praktik. Bumi Aksara. 
Har, E., Khairi, A., & Roza, W. (2019). Teachers’ skills and ICT facilities for science learning at senior high 

school in Padang city. Australian Educational Computing, 34(1). 
http://journal.acce.edu.au/index.php/AEC/article/view/177. 

Huang, C. L., Luo, Y. F., Yang, S. C., Lu, C. M., & Chen, A. S. (2020). Influence of Students’ Learning Style, 
Sense of Presence, and Cognitive Load on Learning Outcomes in an Immersive Virtual Reality 
Learning Environment. Journal of Educational Computing Research, 58(3), 596–615. 
https://doi.org/10.1177/0735633119867422. 

Ilic, P. (2021). The Challenge of Information and Communications Technology in Education. SHS Web of 
Conferences, 102, 01009. https://doi.org/10.1051/shsconf/202110201009. 

Imanuel, S. A. (2015). Kesulitan Belajar IPA Peserta Didik Sekolah Dasar. Vox Edukasi, 6(2), 143–155. 
https://doi.org/https://doi.org/10.31932/ve.v6i2.106. 

Jang, J., Ko, Y., Shin, W. S., & Han, I. (2021). Augmented Reality and Virtual Reality for Learning: An 
Examination Using an Extended Technology Acceptance Model. IEEE Access, 9, 6798–6809. 
https://doi.org/10.1109/ACCESS.2020.3048708. 

Kamińska, D., Sapiński, T., Wiak, S., Tikk, T., Haamer, R. E., Avots, E., Helmi, A., Ozcinar, C., & Anbarjafari, G. 
(2019). Virtual reality and its applications in education: Survey. Information (Switzerland), 10(10). 
https://doi.org/10.3390/info10100318. 

Kareem, A. A. (2018). The Use of Multimedia in Teaching Biology and Its Impact on Students ’ Learning 
Outcomes. The Eurasia Proceedings of Educational & Social Sciences, 9(1), 157–165. 
https://dergipark.org.tr/en/download/article-file/531778. 

Kusuma, G. T. A., Wirawan, I. M. A., & Arthana, I. K. R. (2018). Virtual reality for learning fish types in 
kindergarten. International Journal of Interactive Mobile Technologies, 12(8), 41–51. 
https://doi.org/10.3991/ijim.v12i8.9246. 

Kuswanto, J., Yunarti, Y., Lastri, N., Dapiokta, J., & Adesti, A. (2021). Development Learning Media Based 
Android for English Subjects. Journal of Physics: Conference Series, 1779(1). 
https://doi.org/10.1088/1742-6596/1779/1/012020. 

Machmud, M. T., Widiyan, A. P., & Ramadhani, N. R. (2021). The development and policies of ICT 



Jurnal Edutech Undiksha, Vol. 10, No. 2, Tahun 2022, pp. 290-301 299 

 

 

Fatma Sukmawati / Virtual Reality as a Media for Learn Animal Diversity for Students 

supporting educational technology in Singapore, Thailand, Indonesia, and Myanmar. International 
Journal of Evaluation and Research in Education (IJERE), 10(1), 78–85. 
https://doi.org/10.11591/ijere.v10i1.20786. 

Makarova, E. A., & Makarova, E. L. (2018). Blending pedagogy and digital technology to transform 
educational environment. International Journal of Cognitive Research in Science, Engineering and 
Education, 6(2), 57–65. https://doi.org/10.5937/ijcrsee1802057M. 

Malik, R. S. (2018). Educational challenges in 21st century and sustainable development. Journal of 
Sustainable Development Education and Research, 2(1), 9–20. 
https://doi.org/10.17509/jsder.v2i1.12266. 

Margunayasa, I. G., Dantes, N., Marhaeni, A. A. I. N., & Suastra, I. W. (2019). The Effect of Guided Inquiry 
Learning and Cognitive Style on Science Learning Achievement. International Journal of 
Instruction, 12(1), 737–750. https://doi.org/10.29333/iji.2019.12147a. 

Marini, A., Maksum, A., Satibi, O., Edwita, Yarmi, G., & Muda, I. (2019). Model of student character based on 
character building in teaching learning process. Universal Journal of Educational Research, 7(10), 
2089–2097. https://doi.org/10.13189/ujer.2019.071006. 

Mariscal, G., Jiménez, E., Vivas-Urias, M. D., Redondo-Duarte, S., & Moreno-Pérez, S. (2020). Virtual reality 
simulation-based learning. Education in the Knowledge Society, 21. 
https://doi.org/10.14201/eks.20809. 

Marta, L. C. (2019). The Integration of digital devices into learning spaces according to the needs of 
primary and secondary teachers. TEM Journal, 8(4), 1351–1358. 
https://doi.org/10.18421/TEM84-36. 

Martín-Gutiérrez, J., Mora, C. E., Añorbe-Díaz, B., & González-Marrero, A. (2017). Virtual Technologies 
Trends in Education. EURASIA Journal of Mathematics, Science and Technology Education, 13(2), 
469–486. https://doi.org/10.12973/eurasia.2017.00626a. 

Membiela, P., Vidal, M., Fragueiro, S., Lorenzo, M., García-Rodeja, I., Aznar, V., Bugallo, A., & González, A. 
(2022). Motivation for science learning as an antecedent of emotions and engagement in 
preservice elementary teachers. Science Education, 106(1), 119–141. 
https://doi.org/10.1002/sce.21686. 

Molina-Carmona, R., Pertegal-Felices, M. L., Jimeno-Morenilla, A., & Mora-Mora, H. (2018). Virtual Reality 
learning activities for multimedia students to enhance spatial ability. Sustainability (Switzerland), 
10(4). https://doi.org/10.3390/su10041074. 

Mulders, M., Buchner, J., & Kerres, M. (2020). A Framework for the Use of Immersive Virtual Reality in 
Learning Environments. International Journal of Emerging Technologies in Learning, 15(24), 208–
224. https://doi.org/10.3991/ijet.v15i24.16615. 

Muñoz-Saavedra, L., Miró-Amarante, L., & Domínguez-Morales, M. (2020). Augmented and virtual reality 
evolution and future tendency. Applied Sciences (Switzerland), 10(1). 
https://doi.org/10.3390/app10010322. 

Nur Jannah, I. (2020). Efektivitas Penggunaan Multimedia dalam Pembelajaran IPA di SD. Jurnal Ilmiah 
Sekolah Dasar, 4(1), 54. https://doi.org/10.23887/jisd.v4i1.24135. 

Ören, F. Ş. (2019). The Innovative Group Learning Design : Instructional Group Activities. International 
Online Journal of Education and Teaching (IOJET), 6(2), 356–377. 
https://eric.ed.gov/?id=EJ1248490. 

Osadebe, P. U., & Osadebe, J. F. (2020). Undergraduate business education students’ perception on 
information and communication technology use in teaching and learning. International Journal of 
Evaluation and Research in Education, 9(2), 359–363. https://doi.org/10.11591/ijere.v9i2.20326. 

Paszkiewicz, A., Salach, M., Dymora, P., Bolanowski, M., Budzik, G., & Kubiak, P. (2021). Methodology of 
implementing virtual reality in education for industry 4.0. Sustainability (Switzerland), 13(9). 
https://doi.org/10.3390/su13095049. 

Pertiwi, U. D., Atanti, R. D., & Ismawati, R. (2018). Pentingnya Literasi Sains Pada Pembelajaran IPA SMP 
Abad 21. Indonesian Journal of Natural Science Education (IJNSE), 1(1), 24–29. 
https://doi.org/10.31002/nse.v1i1.173. 

Pinto da Mota Matos, A., Isabel Festas, M., & Maria Seixas, A. (2016). Digital media and the challenges for 
media education. Applied Technologies and Innovations, 12(2). 
https://doi.org/10.15208/ati.2016.04. 

Prihantoro, C. R. (2018). Pengaruh E-readiness, E-learning dan E-book pada Implementasi Kurikulum 
Program Studi D3 Teknologi Mesin terhadap Prestasi Lulusan Program Diploma. JTP - Jurnal 
Teknologi Pendidikan, 20(2), 105–119. https://doi.org/10.21009/jtp.v20i2.8619. 

Puspitasari, A. D. (2019). Penerapan Media Pembelajaran Fisika Menggunakan Modul Cetak dan Modul 
Elektronik pada Siswa SMA. Jurnal Pendidikan Fisika, 7(1), 17–25. 



Jurnal Edutech Undiksha, Vol. 10, No. 2, Tahun 2022, pp. 290-301      300 

 

JEU. P-ISSN: 2614-8609 E-ISSN: 2615-2908 

https://doi.org/https://doi.org/10.24252/jpf.v7i1.7155. 
Qodr, T. S., Efendi, A., & Musadad, A. A. (2021). Opportunities for Using Smartphones in the Digital Era to 

Facilitate Students in Learning Sociology in High Schools. Journal of Education Technology, 5(2), 
263–271. https://doi.org/10.23887/jet.v5i2.34806. 

Raja, M., & Priya, G. G. L. (2021). An Analysis of Virtual Reality Usage through a Descriptive Research 
Analysis on School Students’ Experiences: A Study from India. International Journal of Early 
Childhood Special Education, 13(2), 990–1005. https://doi.org/10.9756/INT-
JECSE/V13I2.211142. 

Raji, B. (2019). Significance and challenges of computer assisted education programs in the UAE: A case 
study of higher learning and vocational education. Education and Information Technologies, 24(1), 
153–164. https://doi.org/10.1007/s10639-018-9767-6. 

Ramadhani, R., & Muhtadi, A. (2018). Development of Interactive Multimedia in Learning Islamic 
Education. International Journal of Multicultural and Multireligious Understanding, 5(6), 9–15. 
https://doi.org/10.18415/ijmmu.v5i6.488. 

Rashid, A. H. A., Shukor, N. A., Tasir, Z., & Na, K. S. (2021). Teachers’ perceptions and readiness toward the 
implementation of virtual learning environment. International Journal of Evaluation and Research 
in Education, 10(1), 209–214. https://doi.org/10.11591/ijere.v10i1.21014. 

Rejekiningsih, T., Budiarto, M. K., & Sudiyanto, S. (2021). Pengembangan Multimedia Interaktif Berbasis 
Potensi Lokal Untuk Pembelajaran Prakarya Dan Kewirausahaan Di SMA. Kwangsan: Jurnal 
Teknologi Pendidikan, 9(2), 167. https://doi.org/10.31800/jtp.kw.v9n2.p167--185. 

Renganayagalu, S. kumar, Mallam, S. C., & Nazir, S. (2021). Effectiveness of VR Head Mounted Displays in 
Professional Training: A Systematic Review. Technology, Knowledge and Learning, 26(4), 999–
1041. https://doi.org/10.1007/s10758-020-09489-9. 

Ristanto, R. H., Miarsyah, M., Luthfi, I. A., Kristiani, E., & Hasanah, R. (2020). Invertebrate-interactive 
dichotomous key media: Enhance students learning motivation in lower secondary school. 
International Journal of Information and Education Technology, 10(9), 669–673. 
https://doi.org/10.18178/ijiet.2020.10.9.1441. 

Riyanto, Amin, M., Suwono, H., & Lestari, U. (2020). The new face of digital books in genetic learning: A 
preliminary development study for students’ critical thinking. International Journal of Emerging 
Technologies in Learning, 15(10), 175–190. https://doi.org/10.3991/ijet.v15i10.14321. 

Roemintoyo, R., & Budiarto, M. K. (2021). Flipbook as Innovation of Digital Learning Media: Preparing 
Education for Facing and Facilitating 21st Century Learning. Journal of Education Technology, 
5(1), 8. https://doi.org/10.23887/jet.v5i1.32362. 

Sattar, M. U., Palaniappan, S., Lokman, A., Hassan, A., Shah, N., & Riaz, Z. (2019). Effects of virtual reality 
training on medical students’ learning motivation and competency. Pakistan Journal of Medical 
Sciences, 35(3), 852–857. https://doi.org/10.12669/pjms.35.3.44. 

Serin, H. (2020). Virtual Reality in Education from the Perspective of Teachers. Revista Amazonia Investiga, 
9(26), 291–303. https://doi.org/10.34069/ai/2020.26.02.33. 

Shatri, Z. G. (2020). Advantages and disadvantages of using information technology in learning process of 
students. Journal of Turkish Science Education, 17(3), 420–428. 
https://doi.org/10.36681/tused.2020.36. 

Shin, D. H. (2017). The role of affordance in the experience of virtual reality learning: Technological and 
affective affordances in virtual reality. Telematics and Informatics, 34(8), 1826–1836. 
https://doi.org/10.1016/j.tele.2017.05.013. 

Shoraevna, Z. Z., Eleupanovna, Z. A., Tashkenbaevna, S. N., Zulkarnayeva, Z., Anatolevna, L. L., & 
Nurlanbekovna, U. A. (2021). Teachers’ Views on the Use of Information and Communication 
Technologies (ICT) in Education Environments. International Journal of Emerging Technologies in 
Learning, 16(3), 261–273. https://doi.org/10.3991/ijet.v16i03.18801. 

Styowati, E., & Utami, F. (2022). Pengembangan Video Pembelajaran Sains Berbasis Problem Based 
Learning. Jurnal Obsesi : Jurnal Pendidikan Anak Usia Dini, 6(4), 2472–2482. 
https://doi.org/10.31004/obsesi.v6i4.1970. 

Syawaludin, A., Gunarhadi, & Rintayati, P. (n.d.). Development of augmented reality-based interactive 
multimedia to improve critical thinking skills in science learning. International Journal of 
Instruction, 12(4), 331–344. https://doi.org/10.29333/iji.2019.12421a. 

Vergara, D., Extremera, J., Rubio, M. P., & Dávila, L. P. (2019). Meaningful learning through virtual reality 
learning environments: A case study in materials engineering. Applied Sciences (Switzerland), 
9(21). https://doi.org/10.3390/app9214625. 

Villena-Taranilla, R., Tirado-Olivares, S., Cózar-Gutiérrez, R., & González-Calero, J. A. (2022). Effects of 
virtual reality on learning outcomes in K-6 education: A meta-analysis. Educational Research 



Jurnal Edutech Undiksha, Vol. 10, No. 2, Tahun 2022, pp. 290-301 301 

 

 

Fatma Sukmawati / Virtual Reality as a Media for Learn Animal Diversity for Students 

Review, 35. https://doi.org/10.1016/j.edurev.2022.100434. 
Widoyoko, E. P. (2012). Teknik penyusunan instrumen penelitian. Yogyakarta: Pustaka Pelajar. 
Zhang, H., Yu, L., Ji, M., Cui, Y., Liu, D., Li, Y., Liu, H., & Wang, Y. (2020). Investigating high school students’ 

perceptions and presences under VR learning environment. Interactive Learning Environments, 
28(5), 635–655. https://doi.org/10.1080/10494820.2019.1709211. 

Ziadat, A. H. (2019). The impact of E-learning in developing academic skills and social interaction among 
students with learning disabilities in jordan from the perspective of their teachers. TEM Journal, 
8(4), 1440–1448. https://doi.org/10.18421/TEM84-48. 

 
 
 
 
 


