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ABSTRACT

Geography symptoms are one of the materials in lectures intended for
elementary school teacher education students at the Open University. Not
infrequently, students feel difficulty in understanding the lesson. To
increase students' understanding of geographical phenomena, augmented
reality learning media was developed to improve student learning
outcomes in this material. This research is research on the development
of instructional media with the help of experimental research to see the
effectiveness of its application. The sample was 90 elementary school
teacher education students at the Open University. The results show that
augmented reality is proven effective in increasing student learning
outcomes in geographic phenomena in social studies. It is recommended
that lecturers who teach material on geographic phenomena use this
augmented reality learning media to support learning.
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PRELIMINARY

In order to improve the quality of education in Indonesia, improve the quality of the
learning materials used. The quality of teaching materials today centers more on technological
developments (Gluchmanova, 2019; Jakicic et al., 2016; Wang et al., 2020). In the era of
technology 4.0, technology development is high-speed. This has resulted in the world of
education being forced to keep up with these very fast technological developments (Adedokun-
Shittu et al., 2020; Kumar et al., 2020; Wasko, 2013) (Adedokun-Shittu et al., 2020; Kumar et
al., 2020; Wasko, 2013).

One of the best impacts of technological developments that are felt in the world of
education is that learning can reach the farthest and even unlimited areas. Open University
students are students who are spread all over Indonesia. Even in its learning system, the Open
University always wants to provide the best and most equitable learning for its students, even
though they live in Indonesia's foremost, backward, and farthest areas. This is also a challenge
that the Open University must face in its learning system. In the learning system, there are
learning materials that are used by lecturers for students.

Learning materials that can be used evenly and simultaneously function for students in
various regions to take advantage of technology. Meanwhile, some material may be
challenging to understand if you only read the text related to an image or a process. Material
related to a process and a process requires technology to convey it properly to students,
especially students who are likely to struggle with signals. These namely students live in the
3T area. One of the technologies that can be used is augmented reality. According to Bower et
al. (2014), augmented reality is a teaching material most appropriate for explaining processes.
Of course, this is the basis for this research in choosing suitable teaching materials to explain
the process of geographical phenomena such as tsunamis, earthquakes, and volcanic eruptions.

The following are some previous studies that used augmented reality to improve student
and student learning outcomes. Namely, research conducted by Syawaludin & Rintayati (2012)
uses augmented reality to improve student science learning. Furthermore, research conducted
by Shelton & Hedley (2002) used augmented reality to explain the process of the sun and the
earth to students. Based on some of these studies, no research has been using augmented reality
to improve the student learning process about geographical phenomena such as tsunamis,
earthquakes, and volcanic eruptions. The objectives of this research were (1) to develop
augmented reality media on geographic phenomena in increasing understanding of geography

in Social Sciences and environmental preservation (pro-environmental behavior) of Open
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University students; (2) to test the effectiveness of augmented reality media on geographic
phenomena in increasing understanding of geography in social studies and environmental
preservation (pro-environmental behavior) of Open University students. Therefore, research is
needed regarding the development of augmented reality learning media regarding geographic
phenomena such as tsunamis, earthquakes, and volcanic eruptions for Open University

students.

RESEARCH METHODS

This research is research on the development of instructional media, and experimental
research was carried out to see the developed learning media's success and effectiveness in
improving student learning outcomes. The development of learning media in this study used
the methods and steps of R&D from Borg & Gall (1983) in Aka (2019) with the steps described

in Figure 1 below:
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Figure 1. R&D procedures (Borg & Gall, 1987) in (Aka, 2019)

Furthermore, to prove the effectiveness of valid products, experimental research was
carried out using a quasi-experimental design with the matching-only pretest-posttest, which
was carried out for one semester. The use of pretest is carried out at the beginning of the
semester before lectures are carried out, and the posttest is carried out when it is carried out
after completing lectures. The pretest and posttest were carried out in both groups, namely the
experimental group and the control group. It is just that the treatment was given only to the

experimental group. This research was conducted at the Teaching and Education Faculty of the
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Open University, which was conducted for one semester, namely from September to December
2022. The research design used in this study was a Quasi-experimental design with the

matching-only pretest-posttest with the experimental design as follows:

Control Group Design
Treatment group M O X O
Control group M (0] C 0O

Figure 2. Research Experiment Design
For data collection, it was started the first time by dividing into two groups of students based
on male and female gender and group placement based on the order of the total grade point
average taken from 4 classes (each in 1 group containing 45 students) students of elementary
school teacher education study programs at the University Open. The instrument used to
measure student learning outcomes is a tool for knowledge about student geography symptoms
in social studies courses. The data that has been obtained is analyzed using the t-test and
followed by calculating the N-Gain. Before the t-test, the data is assumed to come from a

normally distributed population, and the homogeneity test is carried out using the F test.

RESEARCH RESULTS AND DISCUSSION

The results of developing learning media are producing an augmented reality learning media

product that can be downloaded and used in the following steps:

Step 1: Scan the following barcode to download the augmented reality application in this study:

| ; " T
__Pindai untuk install aplikasi! %h Pindai untuk install aplikasii ¢
et o B -

"ndai untuk inst;ll,aplikasi! e

=\ —— —

Figure 3. App install barcodes

After the application is installed, when this application is clicked, the following display will
appear:

14



Figure 4. The initial view of AR Geography

Then after clicking the arrow, the following screen will appear:

Figure 5. AR Geography Menu display

Then, when you want to see the augmented reality, click "AR Camera" then bring the camera
closer to one of the following barcodes:

Figure 6. Tsunami, Earthquake, and Volcano AR Barcodes

For example, closer to the "Tsunami," then the display will appear as follows:
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Figure 7. AR Geography on Tsunamis

Next, the following is the display when scanning the barcode “Earthquake”:

N LT, - .

Gempa Bumi

s

Figure 8. AR Geography on Earthquakes

Next, the following is the display when scanning the barcode “Volcano”:

l'j

Figure 9. AR Geography on Volcanic Eruptions

The three augmented reality can be enlarged, reduced, and can move. In addition to displaying
augmented reality, this application also displays material regarding tsunamis, earthquakes, and
volcanoes as follows:
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Tsunami

Tsunami berasal dari bahasa Jepang.
"tsu” berarti pelabuhan, "nami” berarti
gelombang sehingga secara umum
diartikan sebagai pasang laut yang
besar di Pelabuhan.

Tsunami dapat diartikan sebagai
gelombang laut dengan periode
panjang yang ditimbulkan oleh
gangguan impulsif dari dasar laut.

03 /14

Tsunami

Peningkatan kewaspadaan dan
kesiapsiagaan terhadap bahaya
Tsunami.

Pembangunan Tsunami Early

Warning System (TEWS).
Pendidikan kepada masyarakat
tentang bahaya Tsunami.

Tsunami

Tinggi gelombang tsunami di
tengah lautan mencapai lebih
kurang 5 meter.

Secara bersamaan gelombang
tsunami akan mencapai pantai
dengan tinggi hingga 30 meter.

Flgre 12. Tsunami Material on Tsunami Characteristics



Tsunami

1. Tsunami Banggai, Sulteng 2000
2. Tsunami NAD dan Sumut 2004
3. Tsunami Pulau Nias 2005

4. Tsunami Pangandaran di Jabar,

Jateng dan Yogyakarta 2006

5. Tsunami Bengkulu, Subar 2007

6. Tsunami Mentawai 2010

7. Tsunami Paluy, Sulteng 2018

8. Tsunami Selat Sunda, Serang 2018

07 [ 14

Figure 13. Tsunami Material on the History of Tsunamis

Kerusakan yang terjadi pada
bangunan dan object yang dibuat
oleh manusia akibat gempa yang
terjadi.

Gempa bumi adalah berguncangnya
bumi yang disebabkan oleh tumbukan
antar lempeng bumi, patahan aktif
aktivitas gunung api atau runtuhan
batuan.

02 /12
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Figure 15. Earthquake material regarding the definition of an earthquake
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Gempa bumi berpotensi terulang
lagi atau biasa disebut kala ulang
dalam gempa bumi yang
menunjukan rentang waktu antara
satu gempa dengan gempa

berikutnya yang memiliki skala
yang sama.

Biasanya terjadi di wilayah patahan
dan juga jalur sesar tanah.

08 /12

1. Aceh 2004

2. Nias 2005

3. Pangandaran 2006
4. Yogyakarta 2006

5. Padang 2009
6. Donggala, Palu 2018

Figure 17. Earthquake Material on the History of Earthquakes

Mendirikan bangunan sesuai aturan
baku (tahan gempa)

Kenali lokasi bangunan tempat
Anda tinggal

Tempatkan perabotan pada
tempat yang proporsional.

Catat nomor telepon penting

Kenali jalur evakuasi

Figre 18. Earthquake Material on Pre-Earthquake Mitigation
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LEMPENG BENUA

Flgure 19. EarthquakeMaterlalregardlng the Process of EarthquakeOccurrence

Erupsi Gunung Berapi

Kondisi awal di permukan tanah
sebelum terjadinya erupsi gunung
berapi.

Aktivitas magma di bawah tanah
yang akan semakin tinggi yang
pada akhirnya akan meletus ke
permukaan.

Erupsi yang terjadi setelah magma
menerobos ke atas permukaan
gunung berapi.

o1/10

Flgure 20. Vocamc Eruptlon regardlng the Characteristics of Volcanic Eruptlons

Erupsi Gunung Berapi

Membuat barak pengungsian yang
permanen, terutama di sekitar
gunung api yang sering meletus,
misalnya G. Merapi (DIY, Jateng), G

Semeru (Jatim), G. Karangetang
(Sulawesi Utara) dsb.

Hindari tempat tempat yang
memiliki kecenderungan untuk
dialiri lava dan atau lahar.

08 /10

Flgure 21. Volcamc Eruption Regardlng Volcano Eruption Mltlgatlon Strategy
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Erupsi Gunung Berapi

8. Gunung Toba (73.000 tahun yang
lalu)
9. Gunung Papandayan

Suhu di wilayah sekitar gunung naik.
Mata air di sekitar gunung
mengering.

Terdengar suara gemuruh, juga
disertai getaran atau gempa halus.

06 /10

| - il - ——; 4 Skt -
Figure 23. Volcanic Eruptions Regarding the Process of Volcanic Eruptions

Erupsi Gunung Berapi

1. Gunung Krakatau 1883

2. Gunung Tambora 1815

3. Gunung Salamas 1257

4. Gunung Merapi 2010

5. Gunung Kelud 2014

6. Gunung Agung 1963-1964
7. Gunung Galunggung 1982

o o

Ve

il =S — a - -
Figure 24. Volcanic Erup

tions regardi“rEthe History of Volcanic Eruptions
The data is assumed to come from populations with normal distribution; a homogeneity
test is carried out to see whether the data from the two groups have the same data variance.

After testing homogeneity using the F test, the results show that F,,; = 0.975; this indicates
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that F 975 (44,44) < Feai < Fo.025(44,44)> S0 the variance of the data from the two groups is the
same. From this, the t-test can be continued.

After analyzing the t-test, the results were obtained t.,; = 1.463, which means that
tear > trabie(o.1;44)> SO that the average learning outcomes of students who use augmented

reality learning media are more significant than the average learning outcomes of students who
are not given augmented reality learning media in studying geographic phenomena.
Furthermore, the N-Gain calculation was carried out, and the result of the interpretation of the
effectiveness of N-Gain was 76.36. This means that the interpretation of the effectiveness of
N-Gain > 76 indicates that augmented reality learning media is effectively used to increase
student social studies learning outcomes on geographic phenomena (Hake, 1999). These results
are by Azuma's (1997) research which defines augmented reality as a combination of natural
and virtual objects in a real environment, running interactively in real-time, and there is
integration between objects in three dimensions, namely virtual objects integrated into the real
world. Merging real and virtual objects is possible with appropriate display technologies,
interactivity is possible through specific input devices, and good integration requires effective
tracking.

Augmented reality or augmented reality is a technology that can add virtual objects to
the projection of a natural environment (Wu et al., 2013). In contrast to virtual reality, which
completely replaces the natural environment, augmented reality only adds virtual objects to the
natural environment (Huang et al., 2019), Sounds simple enough. However, augmented reality
is more than just adding virtual objects to a natural environment.

Augmented reality is a technology that combines virtual objects (both 2-dimensional
and 3-dimensional) and natural objects into a real 3-dimensional environment, then projects
these virtual objects in real-time to be integrated and run interactively in the real-world (Lee,
2012). This is what underlies why augmented reality learning media can effectively improve

student learning outcomes, this time in the subject of geographic phenomena.

CONCLUSION

Understanding of material symptoms of geography in students can be increased by
adding augmented reality to learning activities. Based on this research, augmented reality has
proven effective and helpful in improving student learning outcomes regarding geographical
phenomena. This is because augmented reality can combine virtual objects into real ones in the

form of 3 dimensions so that students can easily understand them. It is recommended that
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lecturers who teach material on geographic phenomena use this augmented reality learning

media as a learning support to increase students' understanding of geographic phenomena.
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