Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education) p-ISSN: 2338-4379
Volume 9, Nomor 1, halaman 1-10, 2021 e-ISSN: 2615-840X
http://jurnal.unsyiah.ac.id/jpsi

DEVELOPMENT OF ANDROID-BASED MILLEALAB VIRTUAL REALITY
MEDIA IN NATURAL SCIENCE LEARNING

Zulherman*1, Gufron Amirulloh?, Ariyadi Purnomo?,
Galih Baskoro Ajil, Supriansyah!

Program Studi Pendidikan Guru Sekolah Dasar, Universitas Muhammadiyah Prof. Dr. HAMKA,
Jakarta, Indonesia
2Program Studi Pendidikan Biologi, Universitas Muhammadiyah Prof. Dr. HAMKA, Jakarta, Indonesia

*Corresponding Author: zulherman@uhamka.ac.id

DOI: 10.24815/jpsi.v9i1.18218

Received: 6 Oktober 2020 Revised: 30 Novermber Accepted: 7 Desember 2020

Abstrak. Media pada dasarnya adalah sesuatu hal yang tidak dapat dipisahkan dari komponen
pembelajaran. Penggunaan media yang tidak menarik serta bervariatif dapat membuat peserta didik
menjadi bosan dan jenuh saat proses pembelajaran berlangsung. Penelitian ini dilakukan dengan
tujuan untuk mengembangkan atau menghasilkan suatu produk media pembelajaran yang berbasis
pada pemanfaatan teknologi virtual reality. Metode yang digunakan dalam penelitian ini adalah
metode research and development (R&D). Pengembangan media ini berfokuskan pada pembelajaran
Ilmu Pengetahuan Alam untuk kelas V Sekolah Dasar. Tahap awal pada penelitian ini dengan
melakukan validasi kepada para ahli media, dan ahli materi. Kemudian melakukan uji coba kelayakan
produk media kepada guru sebelum dilakukannya uji coba produk kepada peserta didik. Hasil validasi
oleh ahli media dan ahli materi diperoleh kriteria sangat setuju dengan hasil validasi ahli media
sebesar 85% dan ahli materi sebesar 92%. Kemudian uji kelayakan media yang dilakukan oleh guru
didapat hasil 89% dengan kriteria sangat setuju. Kelayakan produk media untuk digunakan kepada
peserta didikdilakukan melalui uji coba produk di SDS Muhammadiyah 9 Jakarta dengan jumlah
peserta didik sebanyak 21 orang. Hasil yang diperoleh menunjukkan presentase sebesar 86% dengan
kriteria sangat setuju.

Kata Kunci: Media Pembelajaran, Virtual Reality, Research and Development (R&D)

Abstract. Basically, media is something that cannot be separated from the learning component. The
use of unattractive and varied media can make students bored and bored when the learning process
takes place. This research was conducted with the aim of developing or producing a learning media
product based on the use of virtual reality technology. The method used in this research is the
research and development (R&D) method. This media development focuses on learning Natural
Sciences for grade V Elementary Schools. The initial stage of this research is by validating media
experts and material experts. Then test the feasibility of media products to the teacher before testing
the product to students. The results of the validation by media experts and material experts obtained
criteria strongly agree with the results of validation by media experts by 85% and material experts
by 92%. Then the media feasibility test conducted by the teacher obtained 89% results with the
criteria strongly agree. The feasibility of media products for use by students was carried out through
product trials at SDS Muhammadiyah 9 Jakarta with a total of 21 students. The results obtained show
a percentage of 86% with very agree criteria.
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INTRODUCTION

Education is a process of conscious and planned efforts to create an atmosphere of
earning and the learning process to actively develop their potential to have religious,
spiritual strength, self-control, personality, intelligence, morals, and skills needed by
themselves and society. One of the main bases of education is to teach culture through the
younger generations. The learning stage is one of the stages that determine the success
of an educational process. Learning media plays an important role in the learning process
(Sulistyowati & Rachman, 2017). Learning media is a tool or intermediary that is useful for
facilitating the teaching and learning process to streamline communication between
teachers and students . Learning media is a tool that can be used as a tool for delivering
all learning materials (Wahyuni & Yokhebed, 2019). The use of instructional media can help
teachers deliver learning material (Okediran, et al., 2014). Learning media is very
necessary for increasing, arousing new desires and interests in the learning process.

In the digital era, various innovations will be aimed at services that are easy to obtain,
easy to access, easy to provide intelligence and enlightenment, even very cheap (Terracina
& Mecella, 2015). Likewise, in education, innovators compete to find various learning
models that are practical, cheap, and easy then democratic with digital and mobile
characters(Rusnandi, et al., 2015). This media was developed through the Millealab
application, which is used specifically for android development on computers (Herlandy, et
al., 2019; Monita & Ikhsan, 2020). Virtuall reality (VR) is a technology that allows users to
interact in an environment simulated by a computer (Prayudha, et al., 2017). Virtual reality
is a technology used as if we can interact with an environment simulated by a computer.
Virtual reality can be used in learning media during the times in the current era of
globalization (Mandal, 2013). Technically, virtual reality is used to describe a three-
dimensional environment generated by a computer and interact with someone (Sarosa, et
al., 2019).

Virtual reality has the ability to attract a person to a new world and has the capacity
to improve the quality of education by unlocking the potential to learn more than before.
(Darabkh, et al., 2018). Remembering and reading books and listening to the subject
matter delivered by the teacher becomes boring for students. The use of VR for education
is very appropriate to make lessons memorable so that it becomes a priority in the world
of education.Considering that generation Z (or commonly known as the millennial
generation) is more interested in learning using technological media than just using
traditional media (Bibic, et al., 2019; Bondarenko, et al., 2020; Karageorgakis & Nisiforou,
2018). VR enables learning to tap into students' emotional core in new and interesting
ways (Tomchinskaya, et al., 2018). Based on the results of observations made at SDS
Muhammadiyah 9 Jakarta, teachers are still less varied in instructional media in classroom
learning activities. There is still limited development of technology-based learning media
in the natural science learning process. Learning by utilizing technology in virtual reality-
based learning media can provide a fairly good contribution. To achieve quality learning,
of course, there must be an innovation in the use of technology in learning media (Esteves,
et al., 2019). Science learning in elementary schools must be more focused so that
students are able to apply it in real life (Fauza & Farida, 2020). From the results of this
background explanation, the problem of this research can be formulated how applications
that will be developed based on virtual reality on Human Anatomy material in class V can
improve the quality of learners?
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METHOD

In this study, researchers used the research and development method, which is a
research method used to produce a particular product and to test the effectiveness and
feasibility of virtual reality learning media products on Human Anatomy in class V. This
study used the ADDIE research model (Khoerniawan, et al., 2018). Five phases were part
of the ADDIE model: study, design, development, implementation and evaluation (Davis,
2013). The first stage of analysis by analyzing the needs of students as objects of VR media
users. Next, determine the subject matter as the subject of learning in VR media and
prepare the hardware and software requirements for VR operation. The second stage is
designing the media by conceptualizing ideas for the appearance and format of the material
and designing the lesson questions. The third stage is to validate and develop the media,
this is done by testing with experts to validate the suitability of the VR media, then it is
developed and updated. The fourth stage is implementation, namely testing the use of
media by students. The selection of respondents was carried out purposively
systematically, namely by selecting respondents who only used Android-based
smartphones. The fifth stage by evaluating the results of student responses after using VR
media.

The validation assessment questionnaire instrument sheet here is made to be given
to media experts and material experts to conduct validation assessments of virtual reality
learning media on Human Anatomy material in grade IV. The score of the questionnaire
instrument criteria uses a Likert scale with a value of 1 to 4, where the score is 4 (strongly
agree), 3 (agree), 2 (disagree), 1 (strongly disagree) (Wulandari, et al., 2020). The
validation questionnaire instrument was also made for the teacher to validate the product
feasibility test before testing the product to students. The score of the teacher
questionnaire instrument criteria uses a likert scale with a value of 1 to 4, namely where
the score is 4 (Strongly Agree), 3 (Agree), 2 (Disagree), 1 (Strongly Disagree). The
questionnaire is calculated using the formula (Jannah & Julianto, 2018) as follows,
Percentage is a way of expressing a number as part of a whole, where the whole is written
as 100%. Obtained the equation, Percentage = (Number of Part/Total Amount) x 100%.

Table 1. Questionnaire Instrument Criteria

Percentage Range Criteria
86 - 100 Strongly Agree
70 -85 Agree
55-69 Disagree
<55 Strongly Disagree

RESULTS AND DISCUSSION

After the student needs analysis stage, then the virtual media product development
stage and student trials, excellent results were obtained with the criteria that the VR media
developed was feasible to be supporting teaching material for teachers. The teacher's need
for learning media, namely media that can facilitate students' understanding, attract
attention, and media that are easy to use for students to find information. The needs of
students for media are media that are interesting and not monotonous in studying human
anatomy, because many terms are not understood. Product design also pays attention to
core competencies, basic competencies, indicators and learning objectives in the 2013
curriculum.
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In Figure 4 bellowed, for part (a), this is a visualization of the anatomy of the human
body using virtual reality media. In the learning process it is very helpful for teachers in
explaining material to students. With VR media, students can easily visualize the anatomy
of the human body, so that they can receive the learning process better. In the picture
part (b) this is a visualization of the human heart and brain, this is a medium that supports
explaining the anatomy learning of the organs in the human body. In the picture part (c)
is a visualization of the human right and left brain, this is also the hardest part to explain
directly, but with VR media this will help teachers and students in the learning process. In
the picture part (d) is a visualization of the palcenta which is part of the metabolic process
in the human body and includes an important part of the body in the human body.
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a. Anatomy of the human body c. Right and left brain anatomy
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b. Anatomy of the human heart and brain. d. Parts of the placental system

Figure 1. Virtual Reality Anatomy Lab

In figure2 showed, Media experts validate the development of virtual reality-based
learning media, material experts (Muruganantham, 2015). For the feasibility of media
products, the teacher assessed being tested on students. The following shows the average
percentage assessment of media experts, material experts, teachers, and students.
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Figure 2. The percentage diagram of the assessment by media experts

The researcher validated the material expert using a questionnaire instrument. The
following is the percentage of results from material experts that can be seen in Figure 2.
Based on the results of the data percentage of media experts above, it can be assessed
from several aspects. In the Interface aspect, a percentage of the assessment was obtained
by 100% with the criteria "Strongly Agree" for the Visualization aspect, a percentage of
91% was obtained with the criteria "Strongly Agree," then the Audio aspect obtained a
percentage of 75% with the criteria "Agree," and for the Animation aspect it was obtained
a percentage of 75% with the criteria "Agree". Of the four aspects of media that have been
tested by experts and the test results are also very good, so we found that this VR has met
the criteria for learning support media needs for elementary school students. Although
there are some areas that still need to be improved after the assessment of media experts.
Obtained the average percentage of perspective is 85% with the criteria "Strongly Agree".
In accordance with the findings of research by (Jasuli & Fitriani, 2018) that the media
created meets the standards as teaching material for students. In previous research by
(Wulandari, et al., 2020), VR media which was validated by experts showed a value of
89.8% with very suitable criteria to be used as teaching materials for students.

The next step after validating media experts and material is to test the feasibility of
learning media products based on virtual reality to teachers. The following is the result of
the teacher's product feasibility test percentage, which can be seen in Figure 3. From the
results of the percentage of material expert data above, it can be seen from several
aspects. In the material aspect, the percentage of the assessment was 83% with the
criteria "Agree", for the visualization aspect, a percentage of 94% was obtained with the
criteria "Strongly Agree," then the evaluation aspect obtained a percentage of 100% with
the criteria "Strongly Agree". Obtained an average percentage of the perspective of 92%
with the criteria "Strongly Agree". With the results of the material expert validation test,
from three content aspects such as material, display and evaluation, it shows that the
results are good and meet the standards of learning materials for elementary school
students.
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Figure 3. The percentage diagram of the assessment by material experts

There are things that need to be fixed before they are tested on students and further
complement the existing deficiencies. Previous research by (Supriadi & Hignasari, 2019a)
also showed that the expert test results were 80.5% with the material criteria in VR media
very suitable for use as teaching materials for elementary school students. Another finding

by (Pradnyana, et al., 2017), found that the material in VR was good for use in the learning
process.
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Figure 4. Diagram of the results of the feasibility test for media products by the teacher

In Figure 4, based on the data, the percentage of teachers can be assessed from
several aspects. In the Interface aspect, the percentage of assessment is 83% with the
criteria "Agree" for the Visualization aspect, the percentage of 84% is obtained by the
criteria "Agree". Audio aspect obtained 88% with the criteria "Strongly Agree", and for the
animation aspect obtained a percentage of 100% with the criteria "Strongly Agree".
Obtained an average percentage from the perspective of 89% with the criteria "Strongly
Agree". The class teacher provides that the VR media is in accordance with the student's
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character and will be very helpful in explaining abstract teaching material and makes it
easier for students to imagine and visualize directly. In previous research, the results of
the feasibility test by field teachers conducted by (Purwati, et al., 2020) found the feasibility
of VR as a medium for teaching materials in elementary schools in science learning. The
findings of previous research are that VR media can help teachers in teaching especially
for abstract teaching materials, this was said by (Supriadi & Hignasari, 2019b) who are
teachers who also use and validate VR media.
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Figure 5. Diagram of the results of product trials by students.

Based on figure 5, after testing media products by students, the percentage of results
were obtained from several aspects. In the Display aspect, the percentage of the
assessment was 82% with the criteria "Agree," for the Information aspect, a percentage
of 88% was obtained with the criteria "Strongly Agree," then in the Usability aspect, a
percentage of 88% was obtained with the criteria "Strongly Agree," and for the Reliable
aspect obtained a percentage of 87% with the criteria "Strongly Agree." Obtained an
average percentage of the perspective of 86% with the criteria "Strongly Agree". Of the
four aspects that have been assessed and the results are very good so that the VR media
is able to get a good response after students use it in the learning process. This proves the
feasibility of meeting the needs of students to learn.From the percentage results obtained
from several assessments on these aspects, it can prove that virtual reality-based learning
media on Human Anatomy material in grade V Elementary Schools are feasible and can be
used as an alternative to improve understanding of the material in Natural Science learning
in Elementary Schools, able to attract interest and motivate students in learning (Nadiyah
& Faaizah, 2015) by the findings by (Arkiin & Akkoyunlu, 2008), aspects of the results of
the 21 students' assessment obtained a percentage in each aspect with the criteria Strongly
Agree.

CONCLUSION

Based on data from the research and discussion results described, it can be
concluded that the development of virtual reality-based learning media on Human Anatomy
material for grade V Elementary School uses the ADDIE development model. Moreover, the
final product is learning media based on virtual reality, which contains material about
Human Anatomy. The application of stages in the development of virtual reality-based
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learning media on Human Anatomy material for grade V Elementary Schools is feasible to
use after a product trial was carried out on 21 students at SDS Muhammadiyah 9 Jakarta
with the criteria being strongly agreed. For further research, it may be tried out for other
subject matter.

ACKNOWLEDGEMENT

We would like to thank the Head of the Elementary School Teacher Education Study
Program in Universitas Muhammadiyah Prof. DR. HAMKA & the Principal of SDS
Muhammadiyah 9 Jakarta for their cooperation in distributing to the questionnaire
instrument. Special thanks to the editors and other reviewers for this article.

REFERENCES

Arkiin, S. & Akkoyunlu, B. 2008. A Study on the development process of a multimedia
learning environment according to the ADDIE model and students’ opinions of the
multimedia learning environment. Interactive Educational Multimedia, 17:1-19.

Bibic, L., Druskis, J., Walpole, S., Angulo, J., & Stokes, L. 2019. Bug off pain: an educational
virtual reality game on spider venoms and chronic pain for public engagement
[Product-review]. Journal of Chemical Education, 96:1486-1490. https://doi.org/10.
1021/acs.jchemed.8b00905

Bondarenko, O.V., Pakhomova, O.V., & Lewoniewski, W. 2020. The didactic potential of
virtual information educational environment as a tool of geography students training.
2547:13-23. https://www.scopus.com/inward/record.uri?eid=2-s2.0-85079570901
&partnerID=40&md5=f7e635cd904ddf5a30edb5a52248e52f

Darabkh, K.A., Alturk, F.H., & Sweidan, S.Z. 2018. VRCDEA-TCS: 3D virtual reality
cooperative drawing educational application with textual chatting system. Computer
Applications in Engineering Education, 26(5):1677-1698. https://doi.org/10. 1002/
cae.22017

Esteves, A.M.D.S., Santana, A.L.M.I., & Lyra, R. 2019. Use of augmented reality for
computational thinking stimulation through virtual. Proceedings 2019 21st
Symposium on Virtual and Augmented Reality, SVR 2019:102-106. https://doi.
org/10.1109/SVR.2019.00031

Fauza, L. & Farida, I. 2020. Pengembangan media komik siklus air untuk meningkatkan
hasil belajar siswa kelas v di Sekolah Dasar. Jurnal Pendidikan Guru Sekolah Dasar,
08:89-99.

Herlandy, P.B., Al Amien, J., Pahmi, P., & Satria, A. 2019. A virtual laboratory application
for vocational productive learning using augmented reality. Jurnal Pendidikan
Teknologi dan Kejuruan, 25(2):194-203.

Jasuli & Fitriani, E. 2018. Pengembangan media pembelajaran public speaking berbasis

teknologi virtual reality (vr) pada mahasiswa IKIP Budi Utomo Malang. Jurnal
Didaktika, 25(1):46-65.

8| JPSI Vol. 9, No. 1, him. 1-10, 2021


https://doi.org/10.%201021/acs.jchemed.8b00905
https://doi.org/10.%201021/acs.jchemed.8b00905
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85079570901%20&partnerID=40&md5=f7e635cd904ddf5a30edb5a52248e52f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85079570901%20&partnerID=40&md5=f7e635cd904ddf5a30edb5a52248e52f
https://doi.org/10.%201002/%20cae.22017
https://doi.org/10.%201002/%20cae.22017

Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education)
Vol. 9, No. 1, him. 1-10, 2021

Karageorgakis, T. & Nisiforou, E.F.I.A. 2018. Virtual reality in the EFL classroom: ducational
affordances and students’ perceptions in Cyprus. Cyprus Review, 30(1):381-396.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-8506486&
partnerID=40&md5=756309dc3b766b426647373787979d1c

Mandal, S. 2013. Brief introduction of virtual reality & its challenges. International Journal
of Scientific & Engineering Research, 4(4):304-309.

Monita, F.A. & Ikhsan, J. 2020. Development virtual reality IPA (VR-IPA) learning media
for science learning. Journal of Physics: Conference Series, 1440(1):12103.

Muruganantham, G. 2015. Developing of e-content package by using ADDIE model.
International Journal of Applied Research, 1(3):52-54.

Nadiyah, R.S. & Faaizah, S. 2015. The development of online project based collaborative
learning using ADDIE model. Procedia-Social and Behavioral Sciences, 195:1803-
1812.

Okediran, 0O.0., Arulogun, O.T., Ganiyu, R.A., & Oyeleye, C.A. 2014. Mobile operating
systems and application development platforms: A survey. International Journal of
Advanced Networking and Applications, 6(1):2195-2201.

Pradnyana, I.M.A., Arthana, I.K.R., & Sastrawan, I.G.B.H. 2017. Pengembangan virtual
reality pengenalan binatang buas untuk anak usia dini. Lontar Komputer: Jurnal
Ilmiah Teknologi Informasi, 6:88-95. https://doi.org/10.24843/Ikjiti.v08.i03. p05

Prayudha, I.P.A., Wiranatha, A.A.K.A.C., & Raharja, I.M.S. 2017. Aplikasi virtual reality
media pembelajaran sistem tata surya. Merpati, 5(2):72-80.

Purwati, Y., Sagita, S., Utomo, F.S., & Baihagi, W.M. 2020. Pengembangan media
pembelajaran tata surya berbasis virtual reality untuk siswa kelas 6 sekolah dasar
dengan evaluasi kepuasan pengguna terhadap elemen multimedia. Jurnal Teknologi
Informasi dan Ilmu Komputer, 7(2):259-266. https://doi.org/10.25126/jtiik.
2020701894.

Rusnandi, E., Sujadi, H., & Fauzyah, E. 2015. Implementasi augmented reality (ar) pada
pengembangan media pembelajaran pemodelan bangun ruang 3D untuk siswa
Sekolah Dasar. Infotech Journal, 1(2):236698. http://www.jurnal.unma.ac.id/
index.php/infotech/article/view/40

Sarosa, M., Chalim, A., Suhari, S., Sari, Z., & Hakim, H. B. 2019. Developing augmented
reality based application for character education using unity with Vuforia SDK. Journal
of Physics: Conference Series, 1375(1):1-7. https://doi.org/10.1088/1742-6596/
1375/1/012035

Sulistyowati & Rachman, A. 2017. Pemanfaatan teknologi 3D virtual reality pada
pembelajaran matematika tingkat Sekolah Dasar. Jurnal Ilmiah NERO, 3(1):37-44.
https://nero.trunojoyo.ac.id/index.php/nero/article/view/71

Supriadi, M. & Hignasari, L.V. 2019a. Pengembangan media pembelajaran berbasis virtual
reality untuk meningkatkan hasil belajar peserta didik Sekolah Dasar. KOMIK

Zulherman, dkk.: Development of Android-Based Millealab Virtual...... |9


https://www.scopus.com/inward/record.uri?eid=2-s2.0-8506486&%20partnerID=40&md5=756309dc3b766b426647373787979d1c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-8506486&%20partnerID=40&md5=756309dc3b766b426647373787979d1c
https://doi.org/10.24843/lkjiti.v08.i03.%20p05
https://doi.org/10.25126/jtiik.%202020701894
https://doi.org/10.25126/jtiik.%202020701894
http://www.jurnal.unma.ac.id/%20index.php/infotech/article/view/40
http://www.jurnal.unma.ac.id/%20index.php/infotech/article/view/40
https://doi.org/10.1088/1742-6596/%201375/1/012035
https://doi.org/10.1088/1742-6596/%201375/1/012035

Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education)
Vol. 9, No. 1, him. 1-10, 2021

(Konferensi Nasional Teknologi Informasi dan Komputer), 3(1):578-581.
https://doi.org/10.30865/komik.v3il1.1662

Supriadi, M. & Hignasari, L.V. 2019b. Pengembangan media virtual reality pada muatan
pelajaran IPA Kelas VI Sekolah Dasar. Jurnal Teknologi Pendidikan (JTP), 21(3):241-
255. https://doi.org/10.24114/jtp.v8i2.3329

Terracina, A. & Mecella, M. 2015. Building an emotional IPA through empirical design with
high- school students. Proceedings of the European Conference on Games-Based
Learning, 2015 January, p.506-515.

Tomchinskaya, T.N., Dudakov, N.Y., & Filinskikh, A.D. 2018. A mobile application based on
augmented and virtual reality for dynamic training and testing of the road-rule skills.
MCCSIS 2018-Multi Conference on Computer Science and Information Systems;
Proceedings of the International Conferences on Interfaces and Human Computer
Interaction 2018, Game and Entertainment Technologies 2018 and Computer
Graphics, Visualization, Computer, p.403-407.

Wahyuni, E.S. & Yokhebed, Y. 2019. Deskripsi media pembelajaran yang digunakan guru
biologi SMA Negeri di Kota Pontianak. Jurnal Pendidikan Informatika dan Sains,
8(1):32-40. https://doi.org/10.31571/saintek.v8i1.1105

Wulandari, Y., Ruhiat, Y., & Nulhakim, L. 2020. Pengembangan media video berbasis
powtoon pada mata pelajaran IPA di Kelas V. Jurnal Pendidikan Sains Indonesia, 8:
269-279. https://doi.org/10.24815/jpsi.v8i2.16835

10| JPSI Vol. 9, No. 1, him. 1-10, 2021


https://doi.org/10.30865/komik.v3i1.1662
https://doi.org/10.24114/jtp.v8i2.3329
https://doi.org/10.31571/saintek.v8i1.1105

