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Abstract

The development of information technology from year to year always experiences very
rapid development, and one of the positive impacts of this development is the existence
of innovation in the field of education. Education today already uses information
technology, especially augmented reality (AR). The purpose of this study is to help high
school students in getting to know human internal and external organs through 2D or 3D
virtual objects projected against the real world. The features in the educational media for
the introduction of human internal and external organs are learning materials, quizzes, and
games to hone students' knowledge. The research method used is research and development
(R&D). This research will produce AR applications that discuss human internal and
external organs, in addition to the features that will be produced, namely learning materials,
quizzes, and games. With these 3 features, it is hoped that high school students will
understand the material about human internal and external organs. AR-based learning
media is developed using the Assemblr application.
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1 Introduction

The world today has entered the era of the 4.0 generation industrial revolution which
is characterized by increasing connectivity, interaction, and development of digital
systems, artificial intelligence, and virtual [1]. This development also has an impact on
various sectors of life, such as the economy, culture, politics, health, and education is no
exception. In the field of education in the era of society 4.0 students in the learning
process can directly face or interact with the visualization of 2D and 3D objects. AR is
a technology that combines 2-dimensional and 3-dimensional computer-made objects
into the real environment around the user in real-time [2] so that users feel virtual
objects are around their environment. AR is a new way, where humans can interact with
computers because it can bring virtual objects to the user's environment, then provide a
real visualization experience [3]. AR accessibility in students is very open, this is
evidenced by research that shows that 98% of smartphone owners are among the
millennial generation, namely 18-24 years old [4].

With the accessibility of AR that is open among students, the development of AR-
based learning media can be carried out. The research has been carried out by several
researchers, including research on organ system learning media that uses AR has been
developed with various software in the development process. Lestari's research develops
android-based AR learning media in a simulation of human respiratory organ
recognition which aims to help students in studying respiratory organs in detail [5].
Similar research was also conducted by [6], and Fuad using the marker base tracking
method [7]. Saputra's research, in this study, developed AR learning media in
introducing the human digestive system using the single marker system method whose
purpose of this study is to increase and deepen students' knowledge of human digestive
system material [8]. A similar study was also conducted by [9]. Aripin's research

develops biology learning media, namely about the nervous system using AR

90




International Journal of Applied Sciences and Smart Technologies
Volume 5, Issue 1, pages 89-100
p-ISSN 2655-8564, e-ISSN 2685-9432

technology which aims to deepen students' understanding of the concept of biology
learning which has abstract properties [10]. Syariffudin's research discusses the
development of AR applications used as a learning medium for human organs in
elementary school students, the purpose of this study is to support conventional learning
that is applied [11]. The same research was also conducted by Fitriani who discussed
the development of AR-based learning media regarding the introduction of organs in the
human body [12]. Astiti's research, explores the application of dynamic video AR in
android-based circulatory learning, with the hope that it can help teachers in delivering
material, especially regarding blood circulation, and attract students to learn and
understand the material [13].

From the research that has been carried out, AR is used in the development of
learning media for the introduction of human internal and external organs. The process
of developing AR-based learning media can be developed with various software, one of
which is Assemblr. Assemblr is a software that can work using 2D and 3D
visualizations, in addition to existing features including animation, video, music, and
text, so it supports student-friendly learning. The use of Assemblr application has been
used by Sugiarto in research on the development of learning media regarding the
concept of blood circulation [14].

The introduction of human internal and external organs using AR is a means that can
provide an overview to high school students about the function of the parts of human
internal and external organs so that it can increase student focus and interest in learning,
help students understand the material, while also making the learning atmosphere more
interactive and fun. The results of the development of AR-based learning media display
visualizations of images of human internal and external organs, in addition to that there

are also quizzes and games to deepen students' understanding.
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2 Research Methodology

From the various methods that exist in conducting research, it is selectively selected
by researchers according to the theme of the title raised. One of the successes of
researchers in conducting research is determined by the selection of the right research
method [15]. The Research and Development (R&D) research method is a method used
to produce a particular product, and test the effectiveness of that product. To be able to
produce certain products, research that an analyst is used [16]. There are several models
of R&D research methods, namely the define, design, develop and disseminate (4-D)
model, analysis model, design, development, implementation, and evaluation (ADDIE),
the Plomp model, the Borg and Gall models [17]. In this study, researchers used the
R&D method with the ADDIE model. The stages of the ADDIE model can be seen in
Fig. 1.
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Figure 1. ADDIE Model Stages
This research will produce AR-based human internal and external organ learning
media using Assemblr as a development medium. Assemblr is a website-based

application with a www.assemblr.com page. Fig. 2,  Assemblr front page view.
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Figure 2. Assemblr website appearance
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3 Results and Discussions

Linking a scene
Scenes are used to describe a learning activity packaged in the form of AR. Each
learning material is packaged in a different scene and between scenes is connected using

the switch scene feature through 3d objects as shown in Fig. 3.

o Pembelajaran
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Figure 3. Use of the scene switch feature
Annotate
Each 3D object used in the learning process will be added annotated or notes as
information of the usefulness in the designated section. Annotation is intended to
provide labels in which there is additional information about the 3d object displayed.

Annotation can be seen in Fig. 4.

Figure 4. Annotation

Change the objects that appear in a single scene

Changing objects that appear in one scene can be done using the move, show,
and hide features at the same time. Move function to move objects, the show is used to
display objects, and hide is used to hide the previous object to show the next object so
that it does not occur buildup. Changing the object that appears using the next button to
display the next object and the previous one to display the previous object, can be seen
in Fig. 5.
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Figure 5. Object display with next button and previous button

Create a material scene

One of the steps in creating a material scene is to add videos and learning
materials. The addition of this learning video is carried out aimed at complementing the
material learned by the students. Some additional material uses links from existing
material on YouTube, such as https://youtu.be/F2hgR2ighF8,
https://youtu.be/QIiEIDzKuDzo.  Fig. 6, the use of material on YouTube as a

supplement to the material.
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Figure 6. Addition of learning materials from Youtube

Video learning that lain among others sourced from links including
https://youtu.be/VGRICRuGgcM, https://youtu.be/Znw6CfnsaMl,
https://youtu.be/9ZOngAIQSsw, https://youtu.be/g9LvjUavRMg,
https://youtu.be/1VaD8rLh5vk, https://youtu.be/zyptg2nYjDo:
https://youtu.be/2MsbUulBpzY, https://youtu.be/HIGJKCHVISY . Fig. 7 the use of
material from Youtube sources.

94



https://youtu.be/F2hqR2iqhF8
https://youtu.be/QiElDzKuDzo
https://youtu.be/vGRIcRuGgcM
https://youtu.be/vGRIcRuGgcM
https://youtu.be/Znw6CfnsaMI
https://youtu.be/9ZOnqAIQSsw
https://youtu.be/g9LvjUavRMg
https://youtu.be/1VaD8rLh5vk
https://youtu.be/zyptq2nYjDo
https://youtu.be/2MsbUulBpzY
https://youtu.be/2MsbUulBpzY
https://youtu.be/HlGjKCHV9SY
LENOVO
Rectangle

LENOVO
Typewritten text
Figure 5.

LENOVO
Rectangle

LENOVO
Typewritten text
Figure 6.


International Journal of Applied Sciences and Smart Technologies
Volume 5, Issue 1, pages 8§9-100
p-ISSN 2655-8564, e-ISSN 2685-9432

q . - -
’ (Bl= ; ol =

' a2 ‘ d &

,, : 3=

» >

= = . = C
a i = - m

(e [Prsv |
: El- : s
| & - E
" | " -
Xy -

===E H S =[]

Figure 7. Addition of material from Youtube sources
Learning materials for human organs, in addition to using material taken on
Youtube, are also equipped with learning book materials including biology students
from high school grade 11 by Nunung Nurhayati and Resty Wijayanti. Fig. 8,
learning material information taken from biology book material.

Figure 8. Learning materials in the form of text

Create a quiz scene
The developed learning media is complemented by quizzes. This quiz can be
used by students to test their comprehension of the material being studied. Creating a

scene quiz using the switch scene feature, so when the user answers right or wrong, it
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will be directed to a certain scene. An example of the display of this scene can be seen
in Fig. 9.
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Figure 9. Scene quiz display
Create scene games
This scene uses the move, show, and switch scene features, which were previously
explained. This game scene works by retrieving many objects according to the
command by clicking on one of the objects then the object will move, but if the object is
taken it is not accordingly, it will move to the scene that has been determined. The game

scene is shown in Fig. 10.
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Figure 10. Scene games
Publish applications of human internal and external organs

The way to publish is by clicking the publish button and then filling in the title,

image and video preview, description, sharing settings, and categories such as Fig. 11
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Figure 11. The process of publishing an AR-based application in Assemblr

Access to published apps
In accessing AR-based applications that have been published, there are 3 ways

such as Fig. 12

Figure 12. How to access published AR-based applications

Access using a web player link
The application is carried out
http://asblr.com/TGb9f link, Fig. 13 , the front page view of the application, and

Fig. 14, the display of the developed application.
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Figure 13. Web Player Link: http://asblr.com/TGb9f

using a browser by using the

Figure 14. AR-Based Application Display
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Access by generating QR markers
Another way to access AR-based applications is to generate QR markers. This
process is carried out by scanning the QR marker made through the Asemblr

application. Fig. 15 , a QR marker that can be used to run applications, and Fig. 16,
a scan process on a smartphone.
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Figure 15. Generate QR marker
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Figure 16. QR marker scan process and results after QR scan

4 Conclusions

The development of AR-based learning media is expected to help high school
students to deepen their understanding of material regarding human internal and
external organs, besides, that it is also expected to change the classroom atmosphere to
be more interactive. AR-based learning media is developed using the Assemblr
application.

98



LENOVO
Rectangle

LENOVO
Typewritten text
Figure 15.

LENOVO
Rectangle

LENOVO
Typewritten text
Figure 16.


International Journal of Applied Sciences and Smart Technologies

Volume 5, Issue 1, pages 89-100

p-ISSN 2655-8564, e-ISSN 2685-9432

Retferences

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Lase D. Jurnal sundermann. J Sunderman, 1(1) (2019) 28 - 43 Available
from: 10.1109/ITHET.2016.7760744

Ismayani A. Membuat Sendiri Aplikasi Augmented Reality. Elex Media
Komputindo, (2020) 224.

Siti A, Nur W, Novita PA. Penerapan Teknologi Augmented Reality dan GPS
Tracking Untuk Deteksi Jalan Rusak [Internet], (2020) 93. Available from:
https://books.google.com.sg/books?id=coHRDWAAQBAJ&printsec=frontcover
&dqg=Penerapan+Teknologi+Augmented+Reality+dan+GPS+Tracking+Untuk+
Deteksi+Jalan+Rusak&hl=id&sa=X&redir_esc=y#v=onepage&q=Penerapan
Teknologi Augmented Reality dan GPS Tracking Untuk Detek

Neilsen. Milenial Jadi Pengguna Smartphone Top [Internet]. (2016), Available
from: https://www.nielsen.com/id/insights/2016/millennials-are-top-smartphone-
users/

Lestari A, Trisnadoli A, Dewi M. Analisis Pengembangan Aplikasi Augmented
Reality Untuk Pengenalan Organ Pernapasan Manusia. J Ris Komput.
6 (4) (2019) 42933.

Amalia EL, Suryani H D. Augmented Reality untuk Sistem Pernafasan pada
Manusia. SMARTICS J. 5(2) (2019) 559.

Nasher F, Aditya D. Pemanfaatan Teknologi Augmented Reality Pada Sistem
Pernapasan Manusia Berbasis Android Dengan Menggunakan Metode Marker
Based Tracking Sebagai Media Pembelajaran. Media J Inform. 14 (1) (2022) 10.
Saputra AR, Tolle H, Akbar MA. Pengembangan Media Pembelajaran Untuk
Pengenalan Sistem Pencernaan Manusia Menggunakan Teknologi Augmented
Reality. J Pengemb Teknol Inf dan Ilmu Komput. 3 (7) (2019) 706613.

Mauludin R, Sukamto AS, Muhardi H. Penerapan Augmented Reality Sebagai
Media Pembelajaran Sistem Pencernaan pada Manusia dalam Mata Pelajaran
Biologi. J Edukasi dan Penelit Inform. 3 (2) (2017) 117.

Aripin 1, Suryaningsih Y. Pengembangan Media Pembelajaran Biologi
Menggunakan Teknologi Augmented Reality (AR) Berbasis Android pada

929




International Journal of Applied Sciences and Smart Technologies

Volume 5, Issue 1, pages 89-100

p-ISSN 2655-8564, e-ISSN 2685-9432

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Konsep Sistem Saraf. Sainsmat J IIm IImu Pengetah Alam. 8 (2) (2019) 47.
Syarifuddin F, Purnawansyah, Irawati. Aplikasi Augmented Reality Media
Pembelajaran Organ Tubuh Manusia Untuk SD Kelas 5 Berbasis Android. Bul
Sist Inf dan Teknol Islam. 1 (1) (2020) 238.

Fitriani L, Rahayu REG, Firmansyah R. Rancang Bangun Media Pembelajaran
Pengenalan Organ Dalam Tubuh Manusia dengan Penerapan Metode Augmented
Reality. J Algoritm. 18 (2) (2022) 57482.

Wipra Astiti IAP, Arya Sasmita GM, Sukarsa M. Penerapan Augmented Reality
Video Dinamis dalam Pembelajaran Peredaran Darah Berbasis Android. J 1lm
Merpati (Menara Penelit Akad Teknol Informasi). 6 (3) (2018) 174.

Sugiarto A. Penggunaan Media Augmented Reality Assemblr

Edu untuk Meningkatkan Pemahaman Konsep Peredaran Darah

(2022) 1-13

Budiyono Saputro. Manajemen Penelitian Pengembangan (Research &
Development) Bagi Penyusun Tesis Dan Disertasi. Journal of Chemical
Information and Modeling. (2017).

Zakariah, M. askari. Afriani, Vivi. Zakariah M. Metodologi Penelitian

Kualitatif, Kuantitatif, Action Research, -
Google Books [Internet]. (2020) 118. Available from:
https://www.google.co.id/books/edition/METODOLOGI_PENELITIAN_KUALI
TATIF_KUANTIT/k8j4ADWAAQBAJ?hl=en&gbpv=1&dqg=penarikan+kesimpula
n+adalah&pg=PA56&printsec=frontcover

Amali K, Kurniawati Y, Zulhiddah Z. Pengembangan Lembar Kerja Peserta
Didik Berbasis Sains Teknologi Masyarakat Pada Mata Pelajaran IPA di Sekolah
Dasar. J Nat Sci Integr. 2 (2) (2019) 70.

100






