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Submitted: November 12, 2023 reality (AR) based learning media on understanding Solar System material.
Final Revised: December 12, 2023 The focus is on evaluating the effectiveness of AR in improving the learning
Accepted: December 13, 2023 process, particularly on Solar System materials. Methods: The research
Published: January 07, 2024 method used is a literature review by searching for related journals indexed
Keywords: by Scopus within the last five years, from 2018 to 2023. The selected literature
Augmented Reality; was then analyzed to gain an in-depth understanding of the implementation
Learning Media; of AR in Solar System learning. Results: Analysis of the literature shows that
Literature Review; using AR technology as a learning medium positively impacts
Solar System. understanding of Solar System concepts. There is an increase in student

engagement and learning effectiveness through AR. Novelty: This study
reveals that using AR-based learning media on solar system material can
improve understanding of Solar System concepts. This finding invites
researchers, teachers, and the government to develop and consider the
implementation of AR in the context of astronomy learning.
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INTRODUCTION

Natural science is one of the compulsory subjects found in secondary schools. The
definition of natural science is a branch of science that studies real and abstract events
in nature that must be proven by making observations, observations, and experiments.
One of the materials considered difficult for students in Natural Sciences subjects is
material about the solar system (Ardiyanti & Zuhdi, 2021). This material's complexity
and abstract nature make it difficult for students to fully understand it, mainly due to
their limited ability to observe astronomical objects and phenomena related to the solar
system directly in everyday life (Nadzif et al., 2022). Therefore, the learning process on
material about the solar system must be supported by the selection of appropriate
learning media (Suwartiningsih, 2021) because learning media is an intermediary or
introduction to excellent and pleasant communication between teachers and students
(Fakhrudin & Kuswidyanarko, 2020).

Learning media means a set of tools or means used to channel and convey material
or information in the form of material in learning activities so that the teaching and
learning process can run effectively and the objectives of learning can be achieved
perfectly (Zahwa & Syafi’i, 2022). The use of learning media not only makes it easier for
teachers to deliver material to students (Melanda et al., 2023) but also increases their
interest (Puspitarini & Hanif, 2019) and motivation to learn more interactively and
proactively (Dewi et al., 2019). This can create a more lively classroom atmosphere
(Pranoto & Suprayogi, 2021), where feedback between teachers and students can be
established smoothly and the effectiveness of the learning process during teaching and
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Learning activities can increase (Audie, 2019). The selection of learning media used by a
teacher plays a crucial role in the success of the learning process to achieve the desired
results (Indriyani, 2019). However, in reality, many teachers still need to understand
and implement suitable learning media, relying only on using the blackboard as the
learning media (Juhaeni et al., 2023). Therefore, a teacher must be innovative to create
conducive learning conditions by designing excellent and fun learning for students
(Putri et al., 2022).

The development of information and communication technology (ICT) today has
influenced various fields, especially in education and the learning process. The use of
ICT in the learning process is no longer a foreign thing in this era of globalization
(Akbar & Noviani, 2019). Learning media innovations that can be used in the classroom
are also increasingly numerous and varied to increase students' interest in learning
science (Ningrum et al., 2022). One of the learning media that is now starting to be
widely used is augmented reality (AR) (Abdillah et al., 2020). AR is a modern
technology-based instrument that combines virtual world objects, both two-
dimensional (2D) and three-dimensional (3D), into the real world and then projects in
real-time (Maulana et al., 2019). AR technology has been widely used in various sectors
such as medicine, military, manufacturing, entertainment, museums, games, and others
(Usmaedi et al., 2020). AR technology has also been applied in the education sector by
utilizing devices such as smartphone cameras, which are currently widely used by the
general public, including students (Rosa et al., 2019). The use of AR technology in the
learning process can be a helpful learning medium for teachers in optimizing the
delivery of subject matter (Saputra, 2020). This is because AR technology can bring 2D,
3D, video, audio, or text animation objects into learning media, so AR technology has
great potential to increase effectiveness in the learning process (Eviyanti & Firmansyah,
2023).

This research brings novelty by focusing on using AR-based Learning Media in Solar
System learning. The research findings show that using AR in this context can
significantly improve students' understanding of Solar System concepts (Mashar et al.,
2022). This novelty is an essential foundation for researchers, educators, and policy
parties to explore the potential application of AR in astronomy learning more deeply.
The relationship between AR, Solar System learning, and the results of improving
student understanding can be further revealed through the literature review method.
This study aims to descriptively describe and evaluate the effectiveness of using AR-
based Learning Media on Solar System Materials by detailing the findings of various
previous studies in the literature. Thus, this novelty not only brings innovation at the
practical level of learning but also presents a stage for further reflection and
understanding regarding the positive impacts of integrating AR technology in
astronomy teaching.

RESEARCH METHOD

The method used in this study is the qualitative literature review method. A literature
review is defined as an investigation of scientific articles, books, and other sources
related to specific problems, areas of research, or theories so that they can provide an
overview, summary, and evaluation of scientific work (Daniar et al., 2023). A literature
review has a vital role as a foundation for various types of research because the results
of literature review analysis can provide a deep understanding of the development of
knowledge, as well as act as a trigger for the formation of new ideas, and are helpful as
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a guide for research in a particular field (Snyder, 2019). The literature review is the
leading choice for researchers because this method focuses on analyzing and
investigating existing articles without requiring direct observation in the field (Sofiah et
al., 2020). This literature research method identifies comparisons and outlines relevant
references to enrich understanding (Saphira et al.,, 2023). This approach allows the
researcher to systematically explore and integrate existing knowledge and organize it
into a solid framework, which can then be used to support and extend further research
(Marisana et al., 2023). Literature review research has several procedures that must be
followed, as shown in Figure 1.
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Compile a literature review report based on
the analysis and synthesis of the information
that has been obtained.

Figure 1. Stages of the literature review procedure (Socrates & Mulfit, 2022)

Implementing AR-based Learning Media can be a solution to teaching material about
the solar system to support effective learning (Zsalsabilla et al., 2022). This research
methodology adopts a literature study to explore research problems (Karimah et al.,
2023). The data type used is secondary, obtained through reading, studying, and
understanding various literature sources, books, and scientific documents (Yusup et al.,
2023). The selection of this method aims to gain in-depth insight into the incorporation
of AR-Based Learning Media in the context of Solar System learning. The data collection
approach was carried out by collecting literature related to the utilization of AR
learning media in the context of solar system material. The literature collected includes
Scopus-indexed publications in the last five years, from 2018 to 2023. The search was
conducted using the keywords "AR," "solar system," and "learning."
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RESULTS AND DISCUSSION

Results

This study was conducted to determine the use of AR-based learning media on solar
system material. Researchers searched and reviewed literature related to the use of AR
learning media in learning solar system material. The literature search and review
results obtained ten pieces of literature data consisting of two international
proceedings, one international journal, and seven reputable national journals. The
literature data is presented in Table 1.

Table 1. Literature review results.

No Year Research Author(s) Finding

1 2023 Latif et al. (2023) The Virtual Planetarium is an AR-based
application designed wusing the Systems
Development Life Cycle method to facilitate
children's learning about the solar system. The
app allows users to access 3D AR objects by
selecting them from a list and provides
information cards about the chosen object.
Tested and functioning well, the user-friendly
interface prioritizes ease of navigation, catering
to the needs and comfort of children without
requiring socialization. The app ensures factual
data presentation, displaying the Sun and
planets in the correct solar system order. The
primary goal is to provide an engaging and
educational experience for children to learn
about the solar system through interactive
virtual content on their smartphones.

2 2023 Rahmat et al. (2023) The study found that students in class A who
used mobile AR in the implementation study
had higher learning achievement criteria than
students in class B who used textbooks.
According to students, mobile AR technology in
physics  learning makes the learning
environment more enjoyable, facilitates abstract
concepts to be concrete by adding visual 3D
simulations, creates a pleasant learning
environment, helps students more easily
understand concepts, and affects learning

achievement.
3 2023 De Moraes Rossetto et al. Concerning its impact on the teaching process,
(2023) evaluating responses in the pretest and post-test

questionnaires indicates that the application
significantly ~ facilitated effective learning.
Notably, the post-test results revealed a
noticeable increase in the number of correct
answers, highlighting the efficacy of the VR
module.  Additionally, student feedback
indicated a preference for the VR experience's
immersive and interactive nature while
acknowledging the AR experience's intuitive
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Research Author(s)

Finding

No Year
4 2022
5 2021
6 2021
7 2020
8 2020
9 2019

Zuniari et al. (2022)

Gumilar et al. (2021)

Taufiq et al. (2021)

Septiani et al. (2020)

Muali et al. (2020)

Kirikkaya & Basgtil (2019)

quality.

The study's conclusion shows that using AR as a
learning medium, primarily through the
ARLOOPA application, effectively facilitates
understanding solar system materials. This
allows for more tangible visualization for
students and stimulates their curiosity, which
enhances critical thinking skills through active
participation in discussions.

Using learning media based on AR technology is
an effective alternative to teaching the concept of
solar system motion in physics learning. AR
media facilitates learning and can increase
children's motivation and concentration on solar
system motion material in science learning.

Solar system learning media based on Merge
Cube AR positively impacts students' problem-
solving skills by allowing them to explore the
subject independently. This interactive learning
tool combines virtual and real worlds, enhancing
students' imagination and critical thinking
abilities. AR-based educational media provides
flexibility, enabling students to learn anytime
and anywhere, making it a valuable resource for
their learning journey.

The Android-based interactive learning media
that uses AR in Science Theme 9 about the Solar
System has proven to provide convenience for
teachers and students in the learning process at
Elementary School Pondok Rumput, Bogor City.
In general, this learning media is considered an
appropriate and effective tool for supporting
learning activities, especially in explaining the
characteristics of the eight planets in the solar
system.

Utilizing mobile AR can enhance students'
comprehension of ideas, and it was found that
self-regulated learning played a vital role in
strengthening the connection between mobile
AR and students' grasp of concepts. Educators
suggested incorporating mobile AR and
encouraging self-regulated learning in their
teaching methods to enhance students'
conceptual understanding.

Integrating AR applications into science
education substantially enhances student
achievement and motivation. This study, which
focused on the Solar System and Beyond,
highlights the invaluable potential of AR
technology in bolstering science lessons and
profoundly impacting students' academic
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No Year Research Author(s) Finding
performance in science.
10 2019 Tresnawati et al. (2019) This research aims to utilize AR technology with

Unity and Vuforia to create a learning media for
introducing the Solar System in the Science
subject of grade VI Elementary School based on
the 2013 curriculum. The test results show that
this application functions as an interactive
learning media by receiving  positive
assessments from students and increasing
students' interest in understanding the Solar
System introduction material during the
learning process.

Learning media, which has long been known in the world of education, is one of the
essential components that serves as a messenger in the form of material, attitudes, and
skills expected to be achieved by students. In education, there are already various types
of learning media known, from learning media that utilize the surrounding nature to
those that use technology. This development was triggered by changes in the world that
also influenced and encouraged educational changes (Leliavia, 2023). One of the
technology-based learning media is AR.

Discussion

Based on the ten pieces of literature analysis, using AR technology as a learning
medium positively impacts the learning process, especially in the context of solar
system material. Learning media is one of the critical elements in the learning process
(Fikram et al., 2023). Learning media is a device or tool that facilitates the learning
process (Sanjaya et al., 2021). Learning media can also be interpreted as stimulating
thoughts, abilities, and skills to encourage learning (Sulfemi & Mayasari, 2019).
Learning media as a tool in the learning process cannot be separated. It aims to improve
student understanding and help increase learning effectiveness to improve learning
motivation (Junaidi et al., 2022).

One of the materials in science subjects is solar system material. The solar system
stands out as a highly intricate subject primarily because it delves into the exploration
of all the planets within our solar system. Moreover, it encompasses discussions about
their respective satellites and additional celestial entities, including meteors, comets,
asteroids, and other space objects (Arum et al., 2019). However, in the solar system
material learning process, today's learning media are still limited to textbooks and
PowerPoint presentations. The use of these media is considered not fully effective and
efficient in delivering material to students, especially when the material involves
abstract and complex concepts, such as solar system material (Seviana et al., 2022). One
solution that can overcome this limitation is the use of AR.

AR as a learning medium is a new approach that can help students understand the
concepts taught more efficiently, even if they have never seen the object before (Rahmat
et al.,, 2023). Although this technology is still relatively new, today's children are very
familiar with mobile devices and are used to using them. Students can explore the
material independently using AR-based solar system learning media. Thus, AR learning
media allows flexible learning that can be accessed anywhere and anytime according to
students' wishes (Taufiq et al., 2021). AR technology makes a significant contribution to
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overcoming challenges related to the visualization of abstract concepts, such as
astronomical phenomena, which are often difficult to understand in conventional
classrooms (Arzak & Prahani, 2023; Hamid et al.,, 2020; Ngurah & Laksana, 2020;
Prahani et al., 2022; Suryasa et al., 2020). By enabling three-dimensional visualization
and connecting concepts spatially, AR applications provide an immersive and
comprehensive learning experience for students (Siqueira, 2019). The integration of AR
applications in teaching complex and abstract topics in the science curriculum has the
potential to improve student understanding and motivation (Alzahrani, 2020; Cai et al.,
2021; Chen, 2020; Jesionkowska et al., 2020; Liono et al., 2021). AR has also proven
effective in helping students understand the characteristics of planets in the solar
system (Septiani et al., 2020) and solar system motion material (Gumilar et al., 2021) by
providing more realistic visualizations. In addition, using AR can stimulate students'
curiosity, improving their critical thinking skills (Zuniari et al., 2022). This is supported
by the findings of Muali (2020), which show that learning with AR media significantly
impacts students' concept understanding and critical thinking skills. Comparison
between the experimental group using AR and the control group using conventional
learning showed higher concept understanding scores and critical thinking skills in the
experimental group (Astuti et al., 2020; Faridi et al., 2021; Giri & Paily, 2020; Ikhsan et
al., 2020; Ramdani et al., 2021; Sidiq et al., 2021). This shows that AR can be an effective
tool in improving the quality of learning.

AR-based learning media received a very positive assessment from students and
succeeded in increasing students' interest in understanding solar system introduction
material during the learning process (Tresnawati et al., 2019). AR technology offers
virtual educational content about the solar system in the real world on smartphones so
that children can learn about it while actively interacting with their surroundings (Latif
et al., 2023). AR applications in the learning process can attract student interest because
of the novelty and wonder associated with AR technology. The positive impact of this
interest is an increase in student academic success (Monita et al., 2019). Moreover, the
integration of AR applications in teaching provides an interactive and engaging
environment, encourages active learning, increases student engagement, and facilitates
a better understanding of complex subjects (Li & Liu, 2023; Mystakidis et al., 2022;
Tuma, 2021; Wen, 2021). With AR technology, learning becomes informative and
motivates students to actively participate in the learning process (Kirikkaya & Basgiil,
2019). The application of AR technology in education can increase the attractiveness of
learning, especially for students in remote areas (Alalwan et al., 2020; Baabdullah et al.,
2022; Igbal et al., 2022; Muhammad et al., 2021; Schaffernak et al., 2020). It has the
potential to overcome the challenges of student absenteeism and lack of motivation to
attend school. With interactive elements and a more exciting learning experience
through AR, students are expected to be more motivated and excited to follow the
learning process. AR technology brings innovations that can enrich students' learning

experiences, even in educational environments that may be limited (de Moraes Rossetto
et al., 2023).

CONCLUSION

Fundamental Finding: This technology not only stimulates students' curiosity,
strengthening critical thinking skills, but also enhances creativity, observation skills,
analysis, communication, self-confidence, and responsibility individually and in group
work. Furthermore, the use of AR also strengthens the collaborative relationship
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between teachers and students, creating a closer and more interactive learning
environment. Thus, AR technology can offer promising opportunities to improve
learning outcomes and students' overall learning experience. Implication: AR as a solar
system learning media shows many benefits and positive impacts. In addition to
overcoming the limitations of teaching aids, AR technology can provide a deeper
understanding of solar system material, encourage interest in learning, and make the
learning process more enjoyable, effective, and meaningful for students. Limitation:
This study has limitations, primarily related to the literature sources. Most of the
literature sources still come from national journals, so it does not include reputable
international literature that can provide a broader view. Future Research: Further
research needs to be conducted to overcome the limitations of this study and increase
the diversity of research findings. Future research should also enrich its references by
referring to literature sources published in reputable international journals to increase
the validity of the overall research findings.

REFERENCES

Abdillah, G. Y., Andryana, S., & Iskandar, A. (2020). Augmented reality sebagai media
pembelajaran perangkat keras komputer dengan fast corner dan natural feature tracking.
JIPI  (Jurnal ~ Ilmiah  Penelitian ~ dan  Pembelajaran  Informatika),  5(2), 79.
https://doi.org/10.29100/jipi.v5i2.1767

Akbar, A., & Noviani, N. (2019). Tantangan dan solusi dalam perkembangan teknologi
pendidikan di indonesia. Prosiding Seminar Nasional Pendidikan Program Pascasarjana
Universitas PGRI Palembang, 2(1), 18-25.

Alalwan, N., Cheng, L., Al-Samarraie, H., Yousef, R., Ibrahim, A., & Sarsam, S. M. (2020).
Challenges and prospects of virtual reality and augmented reality utilization among
primary school teachers: A developing country perspective. Studies in Educational
Evaluation, 66, 1-10. https:/ /doi.org/10.1016 /j.stueduc.2020.100876

Alzahrani, N. M. (2020). Augmented reality: A systematic review of its benefits and challenges
in e-learning contexts. Applied Sciences, 10(16), 1-12. https:/ /doi.org/10.3390/app10165660

Ardiyanti, W., & Zuhdi, U. (2021). Pengembangan multimedia interaktif pembelajaran berbasis
android pada mata pelajaran IPA materi tata surya untuk kelas VI sekolah dasar. Jurnal
Penelitian Pendidikan Guru Sekolah Dasar, 9(3), 1-13.

Arzak, K. A., & Prahani, B. K. (2023). The physics problem solving skills profile of high school
students in elasticity material and the implementation of augmented reality book-assisted
PBL model. Momentum: Physics Education Journal, 7(1), 1-15.
https:/ /doi.org/10.21067 / mpej.v7il.6704

Arum, W. F,, Prasetiyo, E. E., & Lusianingrum, F. P. W. (2019). The effectiveness of puzzle as
solar system learning media for children with disabilities. Jurnal Pembelajaran Fisika (JPF),
7(2), 70-76. https:/ /doi.org/10.23960/jpf.v7.1n2.202003

Astuti, T. N., Sugiyarto, K. H., & Ikhsan, J. (2020). Effect of 3D visualization on students’ critical
thinking skills and scientific attitude in chemistry. International Journal of Instruction, 13(1),
151-164. https:/ /doi.org/10.29333/iji.2020.13110a

Audie, N. (2019). Peran media pembelajaran meningkatkan hasil belajar. Posiding Seminar
Nasional Pendidikan FKIP, 2(1), 586-595.

Baabdullah, A. M., Alsulaimani, A. A., Allamnakhrah, A., Alalwan, A. A., Dwivedi, Y. K, &
Rana, N. P. (2022). Usage of augmented reality (AR) and development of e-learning
outcomes: An empirical evaluation of students’ e-learning experience. Computers &
Education, 177, 1-12. https:/ /doi.org/10.1016/j.compedu.2021.104383

Cai, S, Liu, C, Wang, T., Liu, E., & Liang, J.-C. (2021). Effects of learning physics using
augmented reality on students” self-efficacy and conceptions of learning. British Journal of
Educational Technology, 52(1), 235-251. https:/ /doi.org/10.1111/bjet.13020

IJORER: https./fjournal.ia-education.com/index.php/ijorer 36


https://doi.org/10.29100/jipi.v5i2.1767
https://doi.org/10.1016/j.stueduc.2020.100876
https://doi.org/10.3390/app10165660
https://doi.org/10.21067/mpej.v7i1.6704
https://doi.org/10.23960/jpf.v7.n2.202003
https://doi.org/10.29333/iji.2020.13110a
https://doi.org/10.1016/j.compedu.2021.104383
https://doi.org/10.1111/bjet.13020

Exploring Augmented Reality-Based Learning Media Implementation in Solar System Materials

Chen, C. H. (2020). Impacts of augmented reality and a digital game on students’ science
learning with reflection prompts in multimedia learning. Educational Technology Research
and Development, 68(6), 3057-3076. https:/ /doi.org/10.1007/s11423-020-09834-w

Daniar, A. V., Herdyastuti, N., & Lutfi, A. (2023). Analysis effectiveness of implementation
assessment as learning on metacognitive skills. IJORER : International Journal of Recent
Educational Research, 4(6), 759-770. https:/ /doi.org/10.46245/ijorer.v4i6.392

de Moraes Rossetto, A. G., Martins, T. C,, Silva, L. A., Leithardt, D. R. F., Bermejo-Gil, B. M., &
Leithardt, V. R. Q. (2023). An analysis of the use of augmented reality and virtual reality
as educational resources. Computer Applications in Engineering Education, 1-15.
https:/ /doi.org/10.1002/ cae.22671

Dewi, R. K., Wardani, S., Wijayati, N., & Sumarni, W. (2019). Demand of ICT-based chemistry
learning media in the disruptive era. International Journal of Evaluation and Research in
Education, 8(2), 265-270. https:/ /doi.org/10.11591 /ijere.v8i2.17107

Eviyanti, A., & Firmansyah, K. A. (2023). Implementasi augmented reality sebagai media
pengenalan makanan khas jawa timur menggunakan metode marker based tracking
berbasis android. Jurnal Teknik Informatika, 15(2), 65-70.

Fakhrudin, A., & Kuswidyanarko, A. (2020). Pengembangan media pembelajaran ipa sekolah
dasar berbasis augmented reality sebagai upaya mengoptimalkan hasil belajar siswa.
Jurnal Muara Pendidikan, 5(2), 771-776. https:/ /doi.org/10.52060/ mp.v5i2.424

Faridi, H., Tuli, N., Mantri, A., Singh, G., & Gargrish, S. (2021). A framework utilizing
augmented reality to improve critical thinking ability and learning gain of the students in
Physics.  Computer  Applications in  Engineering  Education,  29(1), 258-273.
https:/ /doi.org/10.1002/cae.22342

Fikram S., M., Anggereni, S., Jusman, Ashar, H., & Dani, A. U. (2023). Pengembangan
multimedia dalam pembelajaran ipa menggunakan adobe animate pada pokok bahasan
tata surya kelas VII MTS as’adiyah no. 34 doping. Al-Khazini: Jurnal Pendidikan Fisika, 3(2),
93-104. https:/ /doi.org/10.24252 / al-khazini.v3i2.41433

Gumilar, S., Ismail, A., Amalia, I., Bhakti, D., & Malik, A. (2021). Augmented reality (AR) for
visualising solar system motion. Proceedings of the 1st International Conference on Islam,
Science and Technology (ICONISTECH 2019), 32, 1-5. https://doi.org/10.4108/eai.11-7-
2019.2303556

Giri, V., & Paily, M. U. (2020). Effect of scientific argumentation on the development of critical
thinking. Science and Education, 29(3), 673-690. https://doi.org/10.1007/s11191-020-00120-

A
Hamid, R., Sentryo, I., & Hasan, S. (2020). Online learning and its problems in the Covid-19
emergency period. Jurnal Prima Edukasia, 8(1), 86-95.

https:/ /doi.org/10.21831/ipe.v8il.32165

Ikhsan, J., Sugiyarto, K. H., & Astuti, T. N. (2020). Fostering student’s critical thinking through a
virtual reality laboratory. International Journal of Interactive Mobile Technologies, 14(8), 183-
195. https://doi.org/10.3991/1]IM.V14108.13069

Indriyani, L. (2019). Pemanfaatan media pembelajaran dalam proses belajar untuk
meningkatkan kemampuan berpikir kognitif siswa. Prosiding Seminar Nasional Pendidikan,
2(1), 19-24.

Igbal, M. Z., Mangina, E., & Campbell, A. G. (2022). Current challenges and future research
directions in augmented reality for education. Multimodal Technologies and Interaction, 6(9),
1-12. https:/ /doi.org/10.3390/ mti6090075

Jesionkowska, J., Wild, F., & Deval, Y. (2020). Active learning augmented reality for STEAM
education—a case study. Education Sciences, 10(8), 1-15.
https://doi.org/10.3390/educsci10080198

Juhaeni, J., Safaruddin, S., Nurhayati, R, & Tanzila, A. N. (2023). Konsep dasar media
pembelajaran. Journal of Student Research, 1(1), 282-294.
https://doi.org/10.55606/jsr.v1i1.993

IJORER: https;//journal.ig-education.com/index.phy/ijorer 37


https://doi.org/10.1007/s11423-020-09834-w
https://doi.org/10.46245/ijorer.v4i6.392
https://doi.org/10.1002/cae.22671
https://doi.org/10.11591/ijere.v8i2.17107
https://doi.org/10.52060/mp.v5i2.424
https://doi.org/10.1002/cae.22342
https://doi.org/10.24252/al-khazini.v3i2.41433
https://doi.org/10.4108/eai.11-7-2019.2303556
https://doi.org/10.4108/eai.11-7-2019.2303556
https://doi.org/10.1007/s11191-020-00120-y
https://doi.org/10.1007/s11191-020-00120-y
https://doi.org/10.21831/jpe.v8i1.32165
https://doi.org/10.3991/IJIM.V14I08.13069
https://doi.org/10.3390/mti6090075
https://doi.org/10.3390/educsci10080198
file:///I:/Other%20computers/My%20Computer/TIM%20Jurnal/1.%20IJORER/Artikel/Vol%205%20No%201%202024/Editing/%20https:/doi.org/10.55606/jsr.v1i1.993
file:///I:/Other%20computers/My%20Computer/TIM%20Jurnal/1.%20IJORER/Artikel/Vol%205%20No%201%202024/Editing/%20https:/doi.org/10.55606/jsr.v1i1.993

Exploring Augmented Reality-Based Learning Media Implementation in Solar System Materials

Junaidi, S., Astuti, 1., & Enawaty, E. (2022). Pengembangan video animasi pembelajaran materi
tata surya mata pelajaran geografi di sekolah menengah atas. Jurnal Education and
Development, 10(2), 16-22. https://doi.org/10.37081/ed.v10i2.3396

Karimah, U., Sunarti, T., & Munasir, M. (2023). Digital era for quality education: Effectiveness of
discovery learning with android to increase scientific literacy. IJORER : International
Journal of Recent Educational Research, 4(6), 862-876.
https://doi.org/10.46245/ijorer.v4i6.437

Kirikkaya, E. B., & Basgtil, M. S. (2019). The effect of the use of augmented reality applications
on the academic success and motivation of 7th grade students. Journal of Baltic Science
Education, 18(3), 362-378. https:/ /doi.org/10.33225/jbse/19.18.362

Latif, J. J. K., Triputra, A. A., Kesuma, M. A., & Maulana, F. I. (2023). Design and Development a
virtual planetarium learning media using augmented reality. Procedia Computer Science,
227,726-733. https:/ /doi.org/10.1016 /i.procs.2023.10.577

Leliavia, L. (2023). Literature review: Media pembelajaran augmented reality (AR) sebagai
inovasi di era revolusi industri 4.0. Khatulistiwa Profesional: Jurnal Pengembangan SDM dan
Kebijakan Publik, 4(1), 1-12.

Li, M., & Liu, L. (2023). Students” perceptions of augmented reality integrated into a mobile
learning environment. Library Hi Tech, 41(5), 1498-1523. https:/ /doi.org/10.1108/LHT-10-
2021-0345

Liono, R. A., Amanda, N., Pratiwi, A., & Gunawan, A. A. S. (2021). A systematic literature
review: learning with visual by the help of augmented reality helps students learn better.
Procedia Computer Science, 179, 144-152. https://doi.org/10.1016/j.procs.2020.12.019

Marisana, D., Iskandar, S., & Kurniawan, D. T. (2023). Penggunaan platform merdeka mengajar
untuk meningkatkan kompetensi guru di sekolah dasar. Jurnal Basicedu, 7(1), 139-150.
https://doi.org/10.31004/basicedu.v7i1.4363

Mashar, M., Dani, A. A. H., & Muhallim, M. (2022). Augmented reality application for solar
system learning. PENA TEKNIK: Jurnal Ilmiah Ilmu-Ilmu Teknik, 7(2), 41-46.
https://doi.org/10.1109/ICICyTA57421.2022.10037839

Maulana, I., Suryani, N., & Asrowi, A. (2019). Augmented reality: Solusi pembelajaran IPA di
era revolusi industri  4.0.  Proceedings of The ICECRS, 2(1), 19-26.
https://doi.org/10.21070/ picecrs.v2i1.2399

Melanda, D., Surahman, A., & Yulianti, T. (2023). Pengembangan media pembelajaran IPA kelas
IV berbasis web (Studikasus: SDN 02 sumberejo). Jurnal Teknologi Dan Sistem Informasi,
4(1), 28-33. https:/ /doi.org/10.33365/jtsi.v4il.2435

Monita, T., Dewi, S. R., Randikai, M., & Ibrahim, A. (2019). Analisis pengaruh minat belajar
siswa/i terhadap media pembelajaran berbasis augmented reality. Jurnal Sistem dan
Teknologi Informasi, 5(1), 34-38. https:/ /doi.org/10.31961/ positif.v5il.675

Muali, C., Setyosari, P., Purnomo, P., & Yuliati, L. (2020). Effects of mobile augmented reality
and self-regulated learning on students’ concept understanding. International Journal of
Emerging Technologies in Learning, 15(22), 218-229.
https:/ /doi.org/10.3991/ijet.v15i22.16387

Muhammad, K., Khan, N., Lee, M. Y., Imran, A. S., & Sajjad, M. (2021). School of the future: A
comprehensive study on the effectiveness of augmented reality as a tool for primary
school children’s education. Applied Sciences, 11(11), 1-10.
https://doi.org/10.3390/app11115277

Mystakidis, S., Christopoulos, A., & Pellas, N. (2022). A systematic mapping review of
augmented reality applications to support STEM learning in higher education. Education
and Information Technologies, 27(2), 1883-1927. https://doi.org/10.1007/s10639-021-10682-
1

Nadzif, M., Irhasyuarna, Y., & Sauqina, S. (2022). Pengembangan media pembelajaran interaktif
IPA berbasis articulate storyline pada materi sistem tata surya SMP. JUPEIS: Jurnal
Pendidikan dan Ilmu Sosial, 1(3), 17-27. https:/ /doi.org/10.55784 /jupeis.voll.iss3.69

IJORER: https./fjournal.ia-education.com/index.php/ijorer 38


https://doi.org/10.37081/ed.v10i2.3396
https://doi.org/10.46245/ijorer.v4i6.437
https://doi.org/10.33225/jbse/19.18.362
https://doi.org/10.1016/j.procs.2023.10.577
https://doi.org/10.1016/j.procs.2020.12.019
https://doi.org/10.31004/basicedu.v7i1.4363
https://doi.org/10.1109/ICICyTA57421.2022.10037839
https://doi.org/10.21070/picecrs.v2i1.2399
https://doi.org/10.33365/jtsi.v4i1.2435
https://doi.org/10.31961/positif.v5i1.675
https://doi.org/10.3991/ijet.v15i22.16387
https://doi.org/10.3390/app11115277
https://doi.org/10.1007/s10639-021-10682-1
https://doi.org/10.1007/s10639-021-10682-1
https://doi.org/10.55784/jupeis.vol1.iss3.69

Exploring Augmented Reality-Based Learning Media Implementation in Solar System Materials

Ngurah, D., & Laksana, L. (2020). The implementation of online learning during covid-19
pandemic: student perceptions in areas with minimal internet access. Journal of Education
Technology, 1(4), 502-509. https:/ /doi.org/10.23887 /jet.v4i4.29314

Ningrum, K. D., Utomo, E., Marini, A., & Setiawan, B. (2022). Media komik elektronik
terintegrasi augmented reality dalam pembelajaran sistem peredaran darah manusia di
sekolah dasar. Jurnal Basicedu, 6(1), 1297-1310.
https://doi.org/10.31004/basicedu.v6i1.2289

Pranoto, B. E., & Suprayogi, S. (2021). Insights from students” perspective of 9GAG humorous
memes used in EFL classroom. Proceedings of the Thirteenth Conference on Applied Linguistics
(CONAPLIN 2020), 546, 72-76. https:/ /doi.org/10.2991 / assehr.k.210427.011

Puspitarini, Y. D., & Hanif, M. (2019). Using learning media to increase learning motivation in
elementary school. Anatolian Journal of Education, 4(2), 53-60.
https:/ /doi.org/10.29333 / aje.2019.426a

Putri, R. H., Rini, C. P, & Perdiansyah, F. (2022). Pengembangan media pembelajaran
ensiklopedia IPA berbasis pendekatan contextual teaching & learning (CTL) pada materi
energi dan perubahannya untuk siswa kelas III sekolah dasar. Fondatia, 6(3), 751-766.
https:/ /doi.org/10.36088 / fondatia.v6i3.2087

Prahani, B. K., Saphira, H. V., Wibowo, F. C., Misbah, M., & Sulaeman, N. F. (2022). Trend and
visualization of virtual reality & augmented reality in physics learning from 2002-2021.
Journal of Turkish Science Education, 19(4), 1096-1118.
https://doi.org/10.36681/tused.2022.164

Rahmat, A. D., Kuswanto, H., Wilujeng, 1., & Perdana, R. (2023). Implementation of mobile
augmented reality on physics learning in junior high school students. Journal of Education
and e-Learning Research, 10(2), 132-140. https://doi.org/10.20448 /jeelr.v10i2.4474

Ramdani, A., Jufri, A. W., Gunawan, G., Fahrurrozi, M., & Yustiqvar, M. (2021). Analysis of
students’ critical thinking skills in terms of gender using science teaching materials based
on the 5E learning cycle integrated with local wisdom. Jurnal Pendidikan IPA Indonesia,
10(2), 187-199. https:/ /doi.org/10.15294 /jpii.v10i2.29956

Rosa, A. C.,, Sunardi, H., & Setiawan, H. (2019). Rekayasa augmented reality planet dalam tata
surya sebagai media pembelajaran bagi siswa SMP negeri 57 palembang. Jurnal Ilmiah
Informatika Global, 10(1), 1-11. https:/ /doi.org/10.36982 /jiig.v10i1.728

Sanjaya, G. E. W., Yudiana, K., & Japa, I. G. N. (2021). Learning video media based on the
powtoon application on solar system learning topics. International Journal of Elementary
Education, 5(2), 208-220. https:/ /doi.org/10.23887 /ijee.v5i2.34547

Saphira, H. V., Prahani, B. K,, Jatmiko, B., & Amelia, T. (2023). The emerging of digital
revolution: A literature review study of mobile and android based e-pocket book in
physics learning. Advances in Mobile Learning Educational Research, 3(1), 718-726.
https:/ /doi.org/10.25082/ AMLER.2023.01.020

Saputra, H. N. (2020). Augmented reality dalam pembelajaran. Idealmathedu: Indonesian Digital
Journal of Mathematics and Education, 7(2), 92-97.
https:/ /doi.org/10.53717 /idealmathedu.v7i2.228

Schaffernak, H., Moesl, B., Vorraber, W., & Koglbauer, I. V. (2020). Potential augmented reality
application areas for pilot education: An exploratory study. Education Sciences, 10(4), 1-10.
https://doi.org/10.3390/ educsci10040086

Septiani, M., Nurzaelani, M. M., Pahlevi, M. 1., & Sevtiyuni, P. E. (2020). Augmented reality
learning media based on android for sciences in elementary schools. Proceedings of the
Sriwijaya International Conference on Information Technology and Its Applications (SICONIAN
2019), 172, 717-723. https:/ /doi.org/10.2991 / aisr.k.200424.109

Seviana, R., Rosyida, F., & Atmoko, R. A. (2022). Pengembangan media pembelajaran
augmented reality pada pembelajaran geografi materi planet di tata surya. Geodika: Jurnal
Kajian Ilmu dan Pendidikan Geografi, 6(2), 198-208.
https://doi.org/10.29408 / geodika.v6i2.6122

IJORER: https./fjournal.ia-education.com/index.php/ijorer 39


https://doi.org/10.23887/jet.v4i4.29314
https://doi.org/10.31004/basicedu.v6i1.2289
https://doi.org/10.2991/assehr.k.210427.011
https://doi.org/10.29333/aje.2019.426a
https://doi.org/10.36088/fondatia.v6i3.2087
https://doi.org/10.36681/tused.2022.164
https://doi.org/10.20448/jeelr.v10i2.4474
https://doi.org/10.15294/jpii.v10i2.29956
https://doi.org/10.36982/jiig.v10i1.728
https://doi.org/10.23887/ijee.v5i2.34547
https://doi.org/10.25082/AMLER.2023.01.020
https://doi.org/10.53717/idealmathedu.v7i2.228
https://doi.org/10.3390/educsci10040086
https://doi.org/10.2991/aisr.k.200424.109
https://doi.org/10.29408/geodika.v6i2.6122

Exploring Augmented Reality-Based Learning Media Implementation in Solar System Materials

Sidiq, Y., Ishartono, N., Desstya, A., Prayitno, H. J., Anif, S., & Hidayat, M. L. (2021). Improving
elementary school students” critical thinking skill in science through hots-based science
questions: A quasi-experimental study. Jurnal Pendidikan IPA Indonesia, 10(3), 378-386.
https:/ /doi.org/10.15294/]PI1.V1013.30891

Siqueira, P. H. (2019). Augmented reality and virtual reality web environment to visualizing the
planets of the solar system. To Physics Journal, 3, 167-185.

Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines.
Journal of Business Research, 104, 333-339. https:/ /doi.org/10.1016/]j.jbusres.2019.07.039

Socrates, T. P., & Mufit, F. (2022). The effectiveness of application of physics learning media
based on augmented reality: Literature study. EduFisika: Jurnal Pendidikan Fisika, 7(1), 96~
101. https:/ /doi.org/10.59052/ edufisika.v7i1.19219

Sofiah, R., Suhartono, S., & Hidayah, R. (2020). Analisis karakteristik sains teknologi masyarakat
(stm) sebagai model pembelajaran: Sebuah studi literatur. Pedagogi: Jurnal Penelitian
Pendidikan, 7(1), 1-18. https://doi.org/10.25134/ pedagogi.v7il.2611

Sulfemi, W. B., & Mayasari, N. (2019). Peranan Model Pembelajaran Value Clarification
Technique Berbantuan Media Audio Visual untuk Meningkatkan Hasil Belajar IPS. Jurnal
Pendidikan, 20(1), 53. https:/ /doi.org/10.33830/jp.v20i1.772.2019

Suryasa, W., Mendoza, J. R. Z., Mera, T. M., Martinez, M. E. M., & Gamez, M. R. (2020). Mobile
devices on teaching-learning process for high school level. International Journal of
Psychosocial Rehabilitation, 24(04), 330-340. https:/ /doi.org/10.37200/ ijpr / v24i4 / pr201012

Suwartiningsih, S. (2021). Penerapan pembelajaran berdiferensiasi untuk meningkatkan hasil
belajar siswa pada mata pelajaran IPA pokok bahasan tanah dan keberlangsungan
kehidupan di kelas IXb semester genap SMPN 4 monta tahun pelajaran 2020/2021. Jurnal
Pendidikan dan Pembelajaran Indonesia (JPPI), 1(2), 80-94.
https:/ /doi.org/10.53299/jppi.v1i2.39

Taufig, M., Nuswowati, M., & Widiyatmoko, A. (2021). Feasibility study of a solar system
learning media based on merge cube augmented reality to embedding problem solving
skills. Journal of Physics: Conference Series, 1918(5), 1-7. https://doi.org/10.1088/1742-
6596/1918/5/052064

Tresnawati, D., Fatimah, D. D. S., & Rayahu, S. (2019). The introduction of Solar System Using
Augmented Reality Technology. Journal of Physics: Conference Series, 1402(7), 1-5.
https:/ /doi.org/10.1088/1742-6596/1402/7 /077003

Tuma, F. (2021). The use of educational technology for interactive teaching in lectures. Annals of
Medicine and Surgery, 62, 231-235. https:/ /doi.org/10.1016/j.amsu.2021.01.051

Usmaedi, U., Fatmawati, P. Y., & Karisman, A. (2020). Pengembangan media pembelajaran
berbasis teknologi aplikasi augmented reality dalam meningkatkan proses pengajaran
siswa sekolah dasar. Jurnal Educatio FKIP UNMA, 6(2), 489-499.
https:/ /doi.org/10.31949 /educatio.v6i2.595

Wen, Y. (2021). Augmented reality enhanced cognitive engagement: Designing classroom-based
collaborative learning activities for young language learners. Educational Technology
Research and Development, 69(2), 843-860. https://doi.org/10.1007/s11423-020-09893-z

Yusup, A. H., Azizah, A., Rejeki, E. S., Silviani, M., Mujahidin, E., & Hartono, R. (2023).
Literatur review: Peran media pembelajaran berbasis augmented reality dalam media
sosial. Jurnal Pendidikan Indonesia: Teori, Penelitian dan Inovasi, 3(5), 1-12.
https:/ /doi.org/10.59818/jpi.v3i5.575

Zahwa, F. A, & Syafi'i, I. (2022). Pemilihan pengembangan media pembelajaran berbasis
teknologi informasi. Equilibrium: Jurnal Penelitian Pendidikan dan Ekonomi, 19(01), 61-78.
https:/ /doi.org/10.25134/equi.v19i01.3963

Zsalsabilla, M. N., Hendriana, B., & Masykuroh, K. (2022). Pengembangan media augmented
reality sistem tata surya (solar system) pada anak usia 5-7 tahun. Jurnal Inovasi Teknologi
Pendidikan, 9(2), 136-148. https:/ /doi.org/10.21831 /jitp.v9i2.51771

Zuniari, N. I, Ridlo, Z. R, Wahyuni, S., Ulfa, E. M., & Dharmawan, M. K. S. (2022). The

IJORER: https;//journal.ig-education.com/index.phy/ijorer 40


https://doi.org/10.15294/JPII.V10I3.30891
https://doi.org/10.1016/j.jbusres.2019.07.039
https://doi.org/10.59052/edufisika.v7i1.19219
https://doi.org/10.25134/pedagogi.v7i1.2611
https://doi.org/10.33830/jp.v20i1.772.2019
https://doi.org/10.37200/ijpr/v24i4/pr201012
https://doi.org/10.53299/jppi.v1i2.39
https://doi.org/10.1088/1742-6596/1918/5/052064
https://doi.org/10.1088/1742-6596/1918/5/052064
https://doi.org/10.1088/1742-6596/1402/7/077003
https://doi.org/10.1016/j.amsu.2021.01.051
https://doi.org/10.31949/educatio.v6i2.595
https://doi.org/10.1007/s11423-020-09893-z
https://doi.org/10.59818/jpi.v3i5.575
https://doi.org/10.25134/equi.v19i01.3963
https://doi.org/10.21831/jitp.v9i2.51771

Exploring Augmented Reality-Based Learning Media Implementation in Solar System Materials

effectiveness of implementation learning media based on augmented reality in elementary
school in improving critical thinking skills in solar system course. Journal of Physics:
Conference Series, 2392(1), 1-13. https:/ /doi.org/10.1088 /1742-6596/2392/1/012010

*Muhammad Andika Putra, S.Pd. (Corresponding Author)

Department of Science Education, Faculty of Mathematics and Natural Sciences,
State University of Surabaya,

J1. Ketintang, Surabaya, East Java, 60213, Indonesia

Email: muhammadandika.22011@mbhs.unesa.ac.id

*Prof. Dr. Madlazim, M.Si. (Corresponding Author)

Department of Science Education, Faculty of Mathematics and Natural Sciences,
State University of Surabaya,

J1. Ketintang, Surabaya, East Java, 60213, Indonesia

Email: madlazim@unesa.ac.id

Dr. Eko Hariyono, S.Pd., M.Pd.

Department of Science Education, Faculty of Mathematics and Natural Sciences,
State University of Surabaya,

J1. Ketintang, Surabaya, East Java, 60213, Indonesia

Email: ekoharivono@unesa.ac.id

IJORER: https://journal.ia-education.com/index.php/ijorer 41


https://doi.org/10.1088/1742-6596/2392/1/012010
mailto:muhammadandika.22011@mhs.unesa.ac.id
mailto:madlazim@unesa.ac.id
mailto:ekohariyono@unesa.ac.id

