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students' natural science scores whose grades are below the 2022

KKM; the cause of low grades in this era is monotonous and

unpleasant learning. Teacher-centred learning also makes

students easily bored and bored, so they are not interested in

learning related to the material being presented. Regarding Applications,

this problem, the authors created a learning media in the form
of an augmented reality application that functions to help

students get to know and interact in real-time about Natural
Sciences subjects, especially on animal metamorphosis
material. The author uses the Multimedia Development Life
Cycle (MDLC) development model through six stages,
namely concept, design, collecting, assembly, testing, and
distribution. From the results of making this application,
animal metamorphosis learning will be easily recognized
through augmented reality media, and students can
enthusiastically learn using this application. Therefore, it is
essential to make this learning media because students will be
interested in learning new things, primarily related to 3D from
augmented reality. Moreover, this technology is still rarely
encountered and used in learning today.
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1. INTRODUCTION

The low value of science learning is closely related to the gap between science learning
implemented in schools and the demands of the Program for International Student
Assessment (PISA), where currently there are still many schools where the application of
science learning is still teacher-centered, using the lecture method to convey materials and
utilizing makeshift teaching aids as learning media, so that the application is not maximized
(Kusumah et al., 2020).

From several surveys that have been conducted, it is known that out of 100%, only 16.7%
of students can meet the completeness criteria. This shows that almost half of all students do
not complete their studies or score below the specified KKM, namely 70 (Taonah, 2016).
Students consider that science subjects are not fun, these subjects are considered full of
memorization and boring formulas and the use of media and learning methods that are less
innovative, resulting in students being lazy to learn and students' interest in learning science
subjects reduced (Didik et al., 2019).

Science learning is critical in conducting investigations by integrating the skills, knowledge,
and attitudes used to understand the basics of learning science. Science learning also
emphasizes providing direct experience to develop competence in students so they can
understand the natural world around them. Science subjects aim to teach students about the
interrelationships between one concept and another (Didik et al., 2019).

The cause of incompleteness in the current era is that learning is less fun and somewhat
monotonous. In addition, the learning carried out is only centered on the teacher and books,
making students quickly feel bored while learning (Aditia, 2022). Therefore, this is one of the
teacher's problems regarding creating a learning atmosphere in the classroom so that
students become active and interested, feel comfortable, and enjoy participating in learning
(Muharni et al.,, 2021). With the development of the times, the rapid development of
information and communication technology is no exception in computer technology.
Advances in computer technology can be used as an opportunity to advance learning activities
which are expected to help solve learning problems that are being faced (Roschelle et al.,
2000).

In this condition, only educators know the needs of their students. Therefore, the process
of designing learning media must be carried out by educators themselves so that learning
media can suit the needs and conditions of their students. To support the achievement of
learning media that follow human life goals, in the current era, educators can use tools that
can make it easier for them to understand what they are learning (Study et al., 2021). It should
be noted that making instructional media that follows the conditions of students in the
current era is not easy, especially if it has to be linked to making programs. So that in
overcoming this problem, we need an intermediary that is simple and easy but capable of
producing learning media that follows the wishes of educators in meeting student needs.
Therefore, we need a game concept that both educators and students easily apply.

Because the world of education is growing and advancing, various things need to be done
to improve the quality and quantity of education to improve the quality of education which
can package learning in the classroom so that students become active and excited, feel
comfortable and happy in participating in learning, various breakthroughs are needed. Both
in adding to the curriculum, learning innovation, and fulfilling educational facilities and
infrastructure (Irmayani et al., 2018). To increase student learning motivation, teachers are
required to be able to create innovative learning media to encourage students to learn well
in class.
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Learning that involves active interaction between educators and students can be carried
out in a fun way by focusing on students so that they can participate actively in the learning
process. Applications associated with AR or Augmented Reality, such as Unity, can be
maximized as a means of interaction between educators and students in learning activities.
Augmented reality is a technology that can combine three-dimensional or two-dimensional
objects that project these objects and can be displayed in the real world (Kurniawan and
Kusuma, 2021). With the rapid development of technology, we can take advantage of this
technology in visualizing learning materials, one of which is Augmented Reality (AR).
Augmented reality combines real and virtual objects in a real environment. Merging real and
virtual objects is possible with appropriate display technology through devices such as mobile
phones and laptops with cameras that support scanning an object (Irfansyah and Anifah,
2022).

Innovated learning media using augmented reality can increase students' interest in
learning during the learning process. This is because augmented reality can also be used as
entertainment besides having a side for learning. In addition, augmented reality also involves
all five senses of students to make students more focused when explaining the material. This
is because augmented reality has a function that can be used as a learning medium, namely
providing information and motivational stimulation or interest (Estudante et al., 2020).

The use of augmented reality-based learning media can have a positive impact on students.
This can be seen in students' enthusiasm to become more interested in seeing pictures of
metamorphosis in animals that can be visualized in three dimensions in an exciting way. Not
only that, but the use of augmented reality can also be created in introducing a form of object
that can be implemented into learning, one of which is introducing geometric shapes,
planetary shapes, and animals and plants related to learning (Merliana et al.., 2019). The
benefits of augmented reality technology can shorten the time in delivering material so that
students don't get bored quickly.

Based on the exploration results of previous studies, the researcher also found several
previous studies that are relevant to this research. However, there are slight differences from
previous studies, such as using the picture and picture method to classify animals based on
their food which can motivate students to increase student activity in the learning process.
However, this study used 3 cycles, where the first cycle was only successful at 16.7%, so the
picture and picture media were considered ineffective because it had to go through 3 cycles
to obtain maximum results (Taonah, 2016).

Based on several previous studies, using augmented reality-based learning media is a fun
learning medium. Augmented reality can make learning media more interactive, so learning
activities using media in augmented reality applications significantly influence student
creativity in understanding learning material (Didik et al., 2019). Therefore, researchers are
interested in innovating with the title "Science Learning Innovation Using Augmented Reality
in Animal Metamorphosis Material". This innovation is important because it relates to the
achievement of student learning. Through this innovation, the developer will design a learning
program in the form of an augmented reality-based application that makes it easier for
students to understand metamorphosis material in animals (Mundy et al., 2019). Thus, simple
but interactive media is made so that students can easily apply it and easy to understand it.

2. METHODS

In this research design, we used the Multimedia Development Life Cycle (MDLC) model.
According to Mustika et al., (2018) in MDLC, it can be done in six stages, namely concept
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(making concepts or goals), design (making display designs), material collecting (collecting
materials needed for making programs), assembly (making according to with the design stage,
testing (trial), and distribution (distribution process) (Figure 1).

3. Material

1. Concept Collecting

~

Y

- -

6. Distribution

4. Assembly

Figure 1. MDLC stages.
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2.1. Concept (Making concepts)

This stage is the initial stage of MDLC. This stage contains the stages for determining the
concept design so that it has clear goals for making media applications (Ahmad et al., 2021).
This goal can be a target for anyone who will use the media application and the benefits of
the media for users.

This stage is the initial stage of MDLC. This stage contains the stages for determining the
concept design so that it has clear goals for making media applications. This goal can be a
target for anyone who will use the media application and the benefits of the media for users.

2.2. Design (Making display designs)

This stage is for making detailed specifications of the program structure, appearance, style,
and project material requirements to make it easier to see in the outline what media
applications will be made. This stage uses a storyboard to make a picture or a series of designs
that will be made that it is easy to understand.

2.3. Material collecting

This stage is to collect various materials needed for the work process. These materials
include audio, images, text, animation, clip art, stickers, and so on, which can be obtained
free of charge or by purchase from another party (Hoban et al., 2007).

2.4. Assembly (Making media applications)
This stage is for making media applications based on the design stage.
2.5. Testing (Trial implementation)

This stage is the stage for testing media applications after completing the assembly stage.
Testing can be done by checking whether the application can run as expected. Testing is
carried out twice; the first is alpha testing, where alpha testing is the testing carried out by
the maker in the form of checking buttons or proper functions, while the next test is beta
testing, where this testing is the testing carried out by users or outside parties other than the
maker.

2.6. Distribution (Distribution process)

This stage is the final stage after the application is declared fit for use and there are no
multifunction errors. After that, an evaluation was also conducted to determine the need for
development in this media application product.

3. RESULTS AND DISCUSSION
3.1. The Process of Desighing Learning Media

The process of designing learning media on animal metamorphosis material is as follows.
The first is a concept; this learning media is an augmented reality application that functions
to help elementary school students to get to know in real-time and interact more closely with
animal metamorphosis material in Natural Sciences (IPA) subjects. The second is design,
making a material content design regarding animal metamorphosis, which includes perfect
and imperfect metamorphosis and records the need for animal images and the buttons
needed in the application. The third is Collecting, collecting the materials needed to make the
application. Materials needed, namely metamorphosis material starting from the definition
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of metamorphosis, types of metamorphosis, and examples and pictures of animals that
undergo metamorphosis. Apart from that, the materials collected are pictures of buttons such
as play, back, next, and home buttons and buttons to go to a specific page. At this stage, he
also collects animals that have undergone a perfect and imperfect metamorphosis in the form
of three-dimensional images for augmented reality. This search is done through Unity assets.

The Fourth Stage of assembly is making learning media in the form of augmented reality
applications using the Unity application. Previously, the appearance of "scenes" used in the
application was made using the help of the Canva application. After that, each view is inserted
into the prepared scenes then a three-dimensional image for augmented reality is inserted
and arranged according to the design in the previous stage. Fifth, testing, this stage is carried
out repeatedly to check that the application follows the design and can be used according to
its function. Checking is carried out by the application development team, known as alpha
testing. Sixth distribution, storing applications in a storage medium. The storage media used
is Google Drive and on the developer's device.

3.2. The Process of Designing Learning Media

The results of making learning media as augmented reality applications using Unity are as
follows. In the initial appearance of the application, a play button is used to start the
application. When this application is opened, the user will immediately hear music (back
sound) (Figure 2).

Figure 2. Application initial view.

When the play button clicks, it will move to the next display, the main menu display. On
the main menu, five buttons are used to make it easier for the user when going to a particular
view or scene. The buttons on the main menu display are buttons for understanding
metamorphosis, perfect metamorphosis, examples of perfect metamorphosis, imperfect
metamorphosis, and examples of imperfect metamorphosis (Figure 3).
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PADA FMA

Menv Utama

Metamorfosis Metamorfosis
Sempurna Tidak Sempurna

Pengertian

Metamorfosis

Contoh Metamorfosis
Sempurna

Figure 3. Main menu.

When the definition of metamorphosis button is clicked, the display will change to an
explanation of metamorphosis. In this view, there is also a back button to return to the
previous display, a next button to go to the next display, and a home button to return to the
main menu (Figure 4).

APA TTU METAMORFOSIS, |

Dalam daur hidup hewan, ada yang mengalami metamorfosis dan
ada yang tidak mengalami metamorfosis. Metamorfosis adalah
dour hidup hewan yang mengalomi perubahan bentuk.
Metamorfosis ada macam, yaitu tamorfosis Sempurna don

—_NETY )

Figure 4. Understanding metamorphosis display.

The user can click the next button to go to the next screen. However, users can also click
the home button to return to the main menu and choose another view to go to. From the
main menu, when the perfect metamorphosis button is clicked, the display will change to an
explanation of perfect metamorphosis (Figure 5).
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METAMORF0SIS SEMPURNA

Metomorfosis sempurna adalah daur hidup pada
hewan yang mengalami tahap pupa atau kepompong.
Telur yang teloh menetas menjadi larva dan akan
menjodi kepompong kemudian berubah menjadi

dewasa,

Urutan Metamorfosis Sempurna

Telur — [arva — Pupa — [mago (Dewasa)

Figure 5. Perfect metamorphosis display.

From the perfect metamorphosis display, when the next button is clicked, the display will
change to the camera view to scan images of examples of animals that experience perfect
metamorphosis in the form of augmented reality (Figure 6).

Contoh Hewan yang Mengalami

Metamorfosis Sempurna

Figure 6. Scanned image examples of animals experiencing a perfect metamorphosis
display.

The user can move to the following view from the perfect metamorphosis camera scan
view when clicking the next button. The following display is an example of an animal's life
cycle that undergoes a complete metamorphosis from egg to adult. From the main menu, this
view can also be accessed if the example perfect metamorphosis button is clicked (Figure 7).
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CONTOH METAMORFOSIS SEMPURNA

Contoh hewan yang mengalami metamorfosis sempurna,
antara lain: lalat, semut, katak, nyamuk dan kupu-kupu.

Figure 7. Example of perfect metamorphosis display.

When the next button in Figure 7 is clicked, the display will change to the imperfect
metamorphosis display, which contains an explanation of imperfect metamorphosis and the
animal's life cycle. The imperfect metamorphosis display can also be accessed by clicking the
imperfect metamorphosis button on the main menu (Figure 8).

METAMORFOSIS TiIDAK SEMPURNA

Metamorfosis tidok sempurna adalah metamorfosis yang

tidak mengalami tohap pupa atou kepompong.
Metamorfosis dimulai dari tohop telur yang menetas
kemudian menjadi nimfa, lalu tumbuh menjadi imago atau
dewasa,

iF

: i

Figure 8. Imperfect metamorphosis display.

From the imperfect metamorphosis display, when the next button is clicked, the display
will change to the camera view to scan images of examples of animals that experience
imperfect metamorphosis in the form of augmented reality (Figure 9).
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Contoh Hewan yaﬁg Menalami
Metamorfosis Tldak Sempurna

Figure 9. Scanned image examples of animals experiencing an imperfect metamorphosis
display.

From the imperfect metamorphosis camera scan view, the user can change to the following
view by clicking the next button. The following display is an example of an animal life cycle
that undergoes an imperfect metamorphosis. From the main menu, this view can also be
accessed if the example of the imperfect metamorphosis button is clicked (Figure 10).

CONTOH METAMORFOSIS TiDAK SEMPURNA

Contoh hewan yang mengalami metamorfosis tidak sempurna, antara lain:
kecoa, capung, jangkrik, dan belalang.

Figure 10. Example of imperfect metamorphosis display.

Four images can be scanned in this augmented reality application. In perfect
metamorphosis, three images can be scanned, namely images of frogs, bees, and ants. In
imperfect metamorphosis, one image can be scanned, namely the image of a spider. Animal
images that can be scanned are the only images provided. Images cannot be scanned if they
are not images that have been provided, even though the animal in question is the same. The
results of the scanned image in a three-dimensional image can be enlarged or reduced and
rotated according to the user's wishes. The following is a picture of the animal for the AR scan
and the results of the AR scan (Figure 11).
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Gambar Hewan untuk Scan AR Hasil Scan Gambar dalam bentuk AR

g

- &'%é' : ..

Figure 11. Images of animals for scans and Their AR scan results.

4. CONCLUSION

Based on the research we have done; it can be concluded that innovative science learning
media with augmented reality on animal metamorphosis material can be appropriately
designed and developed using the Multimedia Development Life Cycle development model
or commonly abbreviated as MDLC. The MDLC model goes through six stages, namely concept
(making concepts related to the goals and users of the application), design (designing the
appearance of the application), collecting (collecting metamorphosis material for application
content), assembly (making applications using Unity Hub), testing (testing app usage), and
distribution (store apps in Drive as well as install apps on devices).

After being tested and tried, the results show that the application of science learning media
with augmented reality on animal metamorphosis material can run well and smoothly so that
itis ready to be used as an innovative learning medium for students. Therefore, it is necessary
to conduct further research on other materials using the MDLC development model and the
Unity Hub's assistance to create augmented reality-based applications.
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