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Dengan menyebut nama Allah yang maha pengasih lagi maha penyayang

Iw e}dio yeHd @

= Assalamu’alaikum Warahmatullahi Wabarakaatuh.

Z Alhamdulillahi Rabbil ’Alamin, segala puji bagi Allah Subhanahu Wa Ta’ala
seba%i bentuk rasa syukur atas segala nikmat yang telah diberikan tanpa ada keku-
rangap sedikitpun. Shalawat beserta salam tak lupa pula kita ucapkan kepada
Nabfé}Muhammad Shallallahu ’Alaihi Wa Sallam dengan mengucapkan Allahumma
Sholﬁ‘ala Sayyidina Muhammad Wa’ala Ali Sayyidina Muhammad. Semoga kita
semug, selalu senantiasa mendapat syafaat-Nya di dunia maupun di akhirat, Aamiin
Ya Rabbal’ Alaamiin.

& Sebagai tanda bakti, hormat, dan rasa terima kasih yang tiada terhingga ku-
persembahkan karya kecil ini kepada Ibunda Ratna Sumiati dan Ayahanda Hadian-
syah yang telah memberikan kasih sayang, secara dukungan, ridho, dan cinta kasi-
h yang tiada terhingga yang tiada mungkin dapat kubalas hanya dengan selembar
kertas yang bertuliskan kata persembahan. Semoga ini menjadi langkah awal un-
tuk membuat Ibu dan Ayah bahagia karena kusadar, selama ini belum bisa berbuat
lebih. Untuk Ibu dan ayah yang selalu membuatku termotivasi dan selalu menyira-
mi kasih sayang, selalu mendoakanku, selalu menasehatiku serta selalu meridhoiku
melakukan hal yang lebih baik.

Terima kasih juga saya ucapkan kepada teman-teman ku yang selalu mem-
berikﬁl dukungan, semangat, inspirasi, bantuan, kolaborasi, dan cerita bersama
kaliaﬁ‘ membuat perjalanan Tugas Akhir ini lebih berarti dan menyenangkan. Ter-
ima Kasih juga kepada bapak Dr. Muhammad Luthfi Hamzah, B.IT., M.Kom atas
bimB_i__’rllgan, arahan, dan masukan berharga yang diberikan selama proses penulisan
Tuga:é:-Akhir. Kesabaran dan pemahaman Bapak telah membantu saya mengatasi
tantamgan dan mengembangkan pengetahuan serta keterampilan dalam menyele-
saikaffl- Tugas Akhir ini. Semoga kita semua selalu diberikan kemudahan, rahmat,
serta’karunia-Nya. Aamiin Ya Rabbal’ Alaamiin.

e Wassalamu’alaikum Warahmatullahi Wabarakaatuh.
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2 Alhamdulillahi Rabbil ’Alamin, bersyukur kehadirat Allah Subhanahu Wa

]
—Ta’ala atas segala rahmat dan karunia-Nya sehingga peneliti dapat menyelesaikan
1]

2 HeH

1d

TugagAkhir ini. Sholawat serta salam kita ucapkan kepada Nabi Muhammad Shal-
é""ilalla.@ "Alaihi Wa Sallam dengan mengucapkan Allahumma Sholli’Ala Sayyidina
S Muhginmad Wa’Ala Ali Sayyidina Muhammad. Tugas Akhir ini dibuat sebagai salah
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satu syarat untuk mendapatkan gelar Sarjana Komputer di Program Studi Sistem In-

U

& formasi Universitas Islam Negeri Sultan Syarif Kasim Riau.
“ Pada penulisan Tugas Akhir ini, terdapat beberapa pihak yang sudah berkon-

tribust dan mendukung peneliti baik berupa materi, moril, dan motivasi. Peneliti

Buepun-6ue

inginimengucapkan banyak terima kasih kepada:
1= Bapak Prof. Dr. Hairunas, M.Ag sebagai Rektor Universitas Islam Negeri
i Sultan Syarif Kasim Riau.
ylio Bapak Dr. Hartono, M.Pd sebagai Dekan Fakultas Sains dan Teknologi.
3.§ Bapak Eki Saputra, S.Kom., M.Kom sebagai Ketua Program Studi Sistem
— Informasi sekaligus Penguji II peneliti yang telah banyak memberikan ara-
han, masukan, nasihat, serta motivasi dalam penyelesaian Tugas Akhir ini
juga dalam perkuliahan.

4. Ibu Siti Monalisa, ST., M.Kom sebagai Sekretaris Program Studi Sistem In-
formasi sekaligus Dosen Pembimbing Akademik peneliti yang telah banyak
memberikan arahan, nasihat, dan motivasi kepada peneliti.

5. Bapak Tengku Khairil Ahsyar, S.Kom., M.Kom sebagai Kepala Laboratori-
um Program Studi Sistem Informasi.

6. Bapak Dr. M. Luthfi Hamzah, B.IT., M.Kom sebagai dosen Pembimbing
Tugas Akhir ini yang telah meluangkan waktu, tenaga, dan pikiran dalam

Y7 membimbing peneliti hingga peneliti dapat menyelesaikan Laporan Tugas
~ Akhir ini.

7.;- Bapak Arif Marsal, Lc., MA sebagai Ketua Sidang Tugas Akhir yang telah
= memberikan masukan dan saran yang sangat bermanfaat dalam penelitian
= ini.

8; Ibu Angraini, S.Kom., M.Eng., Ph.D sebagai Dosen Penguji II Tugas Akhir
= yang telah memberikan masukan dan saran yang sangat bermanfaat dalam
:: penelitian ini.

9_3'_ Seluruh Bapak dan Ibu Dosen Program Studi Sistem Informasi yang telah

"= banyak memberikan ilmunya kepada peneliti. Semoga ilmu yang diberikan

(=
= dapat peneliti amalkan dan menjadi amal jariyah.
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10. Seluruh Pegawai dan Staff Fakultas Sains dan Teknologi Universitas Islam
® Negeri Sultan Syarif Kasim Riau yang telah membantu dan mempermudah
- proses administrasi selama perkuliahan ini.

11.9;_ Kedua orang tua peneliti, Bapak Hadiansyah dan Ibu Ratna Sumiati yang
o selalu mendoakan, memberikan dukungan, memberikan perhatian, kasih
o sayang, dan juga semangat kepada peneliti dalam penyelesaian Tugas Akhir
o ini.

125 Kepada sahabat terbaik peneliti, yaitu Farhan Aditya, Muhammad Haikel
g Oksama, Ilham Nasrul, Rizky Azli Maulana, Sandy Hermawan yang su-
¢ dah saling menguatkan dan selalu memberikan motivasi kepada peneliti dan
— membantu menyelesaikan Tugas Akhir ini.

13¢5 Semua pihak yang tidak dapat peneliti sebutkan satu-persatu yang terli-
ﬁ bat dalam perjuangan penyelesaian pendidikan Strata 1 (S1) baik dalam
g pengumpulan data maupun penyusunan Tugas Akhir ini.

- Semoga segala doa dan dorongan yang telah diberikan selama ini menjadi

amalkebajikan dan mendapat balasan setimpal dari Allah Subhanahu Wa Ta’ala.
Peneltiti menyadari bahwa penulisan Tugas Akhir ini masih banyak terdapat keku-
rangan dan jauh dari kata sempurna. Untuk itu, kritik dan saran atau pertanyaan
dapat diajukan melalui email 12050313250 @students.uin-suska.ac.id. Semoga la-

poran ini bermanfaat bagi kita semua. Akhir kata peneliti ucapkan terima kasih.

Pekanbaru, 11 Juli 2024

Peneliti,

MUHAMMAD RAITHAN PRATAMA HADI
NIM. 12050313250
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In recent_times, AR applications have gained
rofMinéncenncross various domains, leveraging the advanced
ngapﬁbilgesa)f smartprﬂj)ne cameras and processing power.
L@rog Mobfle AR ganies to educational tools, they present
@du&?t(ﬁs jth the challenge of creating interactive learning
fhaterial§, particularly in intricate subjects such as Physics. This
udy- ag_nsﬂfo address this challenge by developing an AR
ppEaEQn-aesigned to facilitate students' comprehension of
d(e}ﬂﬁr'%LaWs in a more interactive manner. Using the Unity 3D
%laﬂ_'prfn amd Vuforia Augmented Reality SDK, the application
n(ﬁw t @mpatibility testing to assess its performance across
ifferent vépsions of the Android operating system. Results
:indlﬁatea'-en:hanced functionality with higher Android versions.
%0@0\&, black box testing was employed to evaluate menu
kEfunctiotﬁlit%_demonstrating a 100% success rate. This research
Endersq;g'frem the potential of AR technology in enriching
!cducatio_a‘laljexperiences and emphasizes the importance of
.nigoroug_}_te ng methodologies to ensure optimal application
erfornm@nce’across diverse platforms.
o 3 .
Keyﬁ‘ér@— Augmeﬁbd Reality, Unity 3D, Vuvoria SDK,
glultim?gia‘gevelopmenﬁLife Cycle, Interactive Learning Media
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In @de%\lors to eléfate education quality, it's imperative
addegss cseveral ke¥ aspects, notably by enhancing the
roficieficy=pf both ediicators and students. Due to the rapid
ace ofifechnological advancements, it's imperative to foster
IBchno]Egy%elated skills! at an early stage in education [1].
Alechnoddgy has becomme a crucial aspect of our daily lives,
-@rofoun:dly affecting aliost every field, including education
121. With technologicalprogress and increasing educational
fhnovatzdn, numerous studies have explored the integration of
obile Fechnology in éducation and evaluating its influence
learfing outcomes [3]. Moreover, the methods  and
edia atilized during’ teaching and learning activities
significantly impact students' academic achievements [4].
ntingous advancemients in instructional methods are
Q@_’::})serv within education technology, particularly with the
=
=
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utilization of AR as a significant visualization tool. AR
enhances human perception by superimposing computer-
generated data onto real-world objects, facilitating user
interaction [5]. There are five types of AR applications: object
modeling (OM), discovery-based learning (DBL), AR books,
game-based learning (GBL), and skills training [6]. AR
applications have been effectively integrated into various
educational levels, disciplines, and educational environments,
offering many benefits for learners since they were first
developed [7]. This educational technology enables users to
access and enhance information about their surroundings
using a mobile device with ease [8]. AR has garnered
significant attention within the research community due to its
ability to offer distinctive learning experiences that are not
attainable through other technologies or methodologies [9].

In the modern digital landscape, the incorporation of
educational tools is inseparable from technological
advancements, notably AR. AR significantly enhances
graphic design education by enabling the virtual, lifelike, and
real-time presentation of 3D design elements, making learning
both effective and enjoyable [10]. The implementation of AR
technology in educational contexts demonstrates substantial
potential [11]. AR applications offer students the chance to
actively participate and interact in real-time during hands-on
activities, providing them with genuine experiences [12]. The
successful utilization of AR in training has been proven
effective, meeting the objective of providing students with
professional training through practical experience [13]. This
research focuses on using AR to teach physics, specifically
Kepler's laws. It's a challenge for educators to create
interactive learning materials to make explaining the subject
easier, especially in fields like physics, where students are
trained to think logically and mathematically about natural
phenomena. Previous studies have highlighted a link between
students' spatial skills and their grasp of complex concepts in
fields like education, science, and technology, such as the



e and motion in physics. [14]. AR technology
hdsemer an effective tool in learning, particularly in the
zco @ﬂ sics education. AR technology is a method or
technold€y for incorporating virtual objects into the real world
through a device in a realistic way [15], by integrating digital
"Slements into Fhe ph}iﬁéal environment through computer
gaﬁ;icgf vidkoaudio, 6PS data, and more [16]. AR has the
LapgBiliy t&iheg students in comprehending and internalizing
stact pliysi@ concepts more effectively. Students and
%a&eég_céﬁleagly utilize AR applications wherever they are,
itlothe a stéﬁce of @ device, to display 3D models on a
%1&1%61‘%17 = %

c
% gl}heﬂ:jo ie @_Keple%_'}_s laws, which is a significant part of
ﬁstmnegfly tudies, cafi®be difficult for students due to its
trigate” ar@ aBstract characteristics. Conventional teaching
@etﬂod& lmit& to textbooks and lectures, may struggle to
@“faﬁti@ytﬁluﬁrate Kepler's laws visually and interactively.
Fo Zbvercome ghis, AR technology has emerged as an
'gltriguigg E"&olgion. AR enables students to visualize
@st@o@ica QBjects aQq phenomena in real-world settings,
hghciilg their learning experiences and facilitating a deeper
Brasp gpler's laws. Utilizing AR in teaching Kepler's laws
Eﬁstghe:poﬁltial to improve students' grasp of astronomical
\gomzepﬁ and positively influence education overall. By
gg_ltggra%]g_‘ is sophist;iﬁated technology, we can establish a
hofe dynaifiic and captivating learning atmosphere, sparking
@u(gnti'-' Eﬁthusiasmf-'-JI for science and fostering the
ﬁlc:aneﬁ}? of critical thinking and problem-solving
@bﬂ&fie&;T is corresponds with the contemporary educational
emphas’ ol engaging and pertinent learning experiences. In
%\e %x@h%e of developing this application, we'll utilize the
MDEC timedia Development Life Cycle) method. This
%ugjmédia development process consists of six stages:
Epnﬁep‘% dgsign, gathering materials, assembly, testing, and
is bu‘norx:-?.[IS]. Previous studies have demonstrated that
% CSs %{pable of generating a high-quality multimedia

%@ca@n? 9].

E The:mag objective of this study is to develop an engaging
and us mfrlmldly AR application to understand and master the
®oncepts oftKepler's laws. This study is also expected to
Provide=t pasitive contribution to educators by implementing
mgagi%le@ming methods using AR technology. However,

is study s not yet téached the distribution stage and it is
Hoped thatfuture research will allow this application to be
wsed byBtudents and ediicators, as well as assess the potential
Bf the‘é’ a@ieation in, creating an immersive learning
E;;perieiébe.% n
w Thefﬁfdée, combin%g AR technology with the Unity3D
-Blatforri amd the MDLC method in the development of
Elterac@/e garning média for Kepler's laws is an innovative
Step that can help solv€ problems in physics education. This
will asgist students in Better understanding and internalizing

mpleX physics concepts in a more enjoyable and effective
Hhannerip In this context, the objective of this study is to
Bevelopgan AR applicafion using the Unity3D platform with
e LC methodZaimed at assisting students in
derstanding and mlastering Kepler's laws. This study is
ticipied to positively impact the advancement of physics
ucatigh through the l{l?_]é of innovative AR technology.
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II. LITERATURE REVIEW

A. Augmented Reality Foundation

AR lets users see the real world with virtual elements
layered or blended into it. Therefore, AR enhances reality
rather than fully replacing it [20]. R Foundation enables the
development of cross-platform AR applications using Unity.
Within an AR Foundation project, we can selectively activate
AR features by incorporating the corresponding manager
components into the scene.

B. Unity 3D Engine

Unity 3D, created by Unity Technologies, is a multi-
platform game engine designed for developing video games
and simulations for PCs, mobile devices and consoles. We
utilized the Unity3D game engine, which is the most
appropriate for virtual game development. Its primary features
include support for the C# programming language for creating
two- and three-dimensional (2D, 3D) graphics games, along
with a flexible licensing policy [21]. Unity stands out as one
ofthe leading game engines currently in use, especially within
the game development sector [22]. The Unity 3D platform
supports the utilization of the Vuforia SDK plugin for AR
application and game development [16].

C. Vuvoria SDK

Vuforia Engine stands as the leading platform for AR
development, boasting compatibility with the majority of
smartphones and tablets. It allows developers to seamlessly
incorporate sophisticated computer vision features into 10S,
Android and UWP applications, providing immersive AR
experiences with objects and surroundings. [23]. Vuforia is an
AR software library that relies on a consistent computer vision
source with a focus on image recognition. Vuforia is a mobile
software development kit developed by Qualcomm
specifically for constructing AR applications. It facilitates the
seamless integration of sophisticated computer vision features
into applications, empowering developers to recognize images
and objects or manipulate the real-world environment
effortlessly. The Vuforia SDK supports various types of 2D
and 3D objects, including dual target setups, images with
multiple symbols, and frame markers. [24].

D. Multimedia Development Life Cycle (MDLC)

The Multimedia Development Life Cycle (MDLC) is a
structured method for creating multimedia products,
beginning with product analysis, progressing through
development, and ending with launch. [25]. While originating
from the same developmental roots as the Software
Development Life Cycle (SDLC), MDLC has its own distinct
characteristics related to the creation and utilization of
multimedia elements. Generally, MDLC is utilized for
developing multimedia products, whether they follow linear
or non-linear structures.document. Please do not revise any of
the current designations.

III. METHODOLOGY

The design process of the application in this research study
followed the guidance of the MDLC framework (Luther
1964). This method consists of six stages that need to be
completed, namely concept, design, material gathering,
assembly, testing, and distribution [27]. The development of
the AR application in this study was guided by the well-
organized and methodical MDLC framework. This approach
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gi ed i rating testing and evaluation phases at each
=S of d ment to ensure that the final product would
=ful ed goals and requirements.
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Fig. 1. Multimedia Development Lide Cycle
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@ During the Egncept phase, the program's goals,
v&al%l specificafibns, and intended users are
stablished.[28]. Furthermore, it can also specify the
pplicdfion type,whether it's for presentation or
ntgtactive use, ang outline its intended purpose, whether
orcemgrtainment, training, or educational purposes.
rward, an analysis of the application requirements is
afledEdut to elucidate the features and specifications of
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capRlication. The application includes the following
ea%hreé'

8

a. < Capable of displaying a rotating 3D object
£3 representing planets using markers.

=
. & Provides educational videos and summaries

Eregarding the concept of Kepler's laws.

‘neny ey

eAdsy URSIINU

.% Includes quiz and daily test to enhance
%understanding of Kepler's laws.

STIR minimum system requirements for a mobile

ap icz%on depen(éﬁn the specific operating system and

hardware it is design for. To run the application on a

deﬁce}r&he followftlg basic requirements must be met in
m

ta@ I:
e -
£ TRBLEL  -MINIMUM REQUIREMENT SYSTEM
DO =
:Eon%onent Type= Minimum Requirement System
D o (]
%n(%old Version c 7.0
RAM =4 2GB
-
m
Storage - 500 MB
o
Camera | 5 MP
CPU a quad-core 1,3 GHz
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For recommended specifications in table II.

TABLE II. RECOMMENDED SPECIFICATIONS
Component Type Minimum Requirement System
Android Version 8.0

RAM 4GB
Storage 1GB
Camera 10 MP and above
CPU quad-core 2,0 GHz

The specifications for hardware and software needed
to support the application's development are described in
Table III.

TABLE III. HARDWARE AND SOFTWARE SPECIFICATIONS
Component Type Minimum Requirement System
Operating Sysem Windows 11- 64 Bit

Game Engine Unity
DevSl%i)tvn‘;i;et Kit iz
RAM Minimum 8 GB
UI Model Build Canva

Design

The design stage is carried out to create
specifications regarding the program's architecture,
appearance, style, and material requirements. When
designing the application, particular focus is placed on
crafting an attractive interface and improving the overall
quality to ensure a positive user experience and meet their
expectations [29].

. Ramambar ma

Formet Fasseard

Fig. 2. Login Page
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Fig. 3. Main Menu
53 3B =
= I ﬂg ngm mergu section, there are several other menu
ﬂpt@n&@%ﬁuser Aﬁ; access, such as Visual 3D Kepler,
ﬁbﬁct u-mager, ation Videos, Sample Questions,
gxegelsg, ]Daﬂy Tests About, and Exit button.
= 3
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Fig. 4. AR Solar System

=
gn Yisual 3D Kepler, an AR visual of the solar system
illbeisplayed, showcasing the rotational movement of
lagiet§along their orbits.

infhg Content Material : During this stage, materials
emolgcted based on the needs of the multimedia system
pe déveloped, such as photos, videos, clip art images,
udho fides, and more. These are a few 3D things that were

a@er@ (Figure 5).
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Fig. 5. Material Collecting 3D Object
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g Iv. RESQLT AND DISCUSSION
Ass@lbly =

Z We used Unity Pro 2022.2.20f1 with the Android
%latform‘to merge all the assets after gathering all the required
{haterials. We creatéﬁ-‘ a functional augmented reality
'i'éi'pphcagan by mtegra.'ﬁng 3D objects with this program.
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However, this application is exclusive to Android handsets
and is not compatible with any other platform.

B. Testing

During this phase, conducted post-assembly, the
application is executed, and its adherence to the storyboard is
observed to identify potential errors or inconsistencies in the
constructed multimedia system. The research employs two
testing methods: a black box test to assess the application's
menu functionality, and a compatibility test to evaluate its
performance across different versions of the Android
operating system. These tests are essential for ensuring the
application's reliability, functionality, and compatibility
across diverse platforms and user experiences.

Blackbox testing aims to assess program functionality and
thoroughly identify errors in system execution or functions.
Each test case involves providing input and observing the
application's output to ensure it aligns with the intended
design. This type of testing also seeks to detect potential
errors, facilitating their prompt correction.. The
specifications of the Android devices intended for testing will
be presented in Table IV and The usability of the AR software
was evaluated through black-box testing, as illustrated in
Table V, with the result showing a 100% success rate.

TABLE IV. ANDROID SPECIFICATIONS FOR TESTING
Device CPU RAM Rear Camera
Octa-core (2x2.0
. GHz Cortex-A75
Redmi Note 9 & 6x1.8 GHz 6 GB 48 MP
Cortex-AS5)
Octa-core (2x2.2
GHz Cortex-A76
Realme 8 5G & 6x2.0 GHz 8 GB 48 MP
Cortex-A55)
Octa-core
(2x2.3 GHz Kryo
Realme XT 360 Gold & 6x1.7 8 GB 64 MP
GHz Kryo 360
Silver)
Octa-core (2x2.4
GHz Cortex-A78
Samsung A14 & 6x2.0 GHz 8 GB 50 MP
Cortex-AS55)
TABLE V. BLACK BOX TESTING
Testing Test Cases and Result Result
. Displaying the Splash Screen and
Login Page directing the user to the Login page Succeed
Login Button Navigating to the profile page Succeed
Create New Account Lo .
Bt Navigating to the Sign Up page Succeed
Forget Password Navigating to the Forget Password Suolked
Button Page
Displaying a page for registering an
Sign Up Page account for those who do not have | Succeed
one yet




5 I lu = |
= [T i
| Testi@ Test Cases and Result Result Testing Test Cases and Result Result
i Ry
o B J If the account registration is . Displaying questions about Kepler's
B 1 utton successful, it will return to the login | Succeed Daily Tests Menu laws same as Exercises Menu Succeed
page
. . When one of the multiple-choice
I~ Back ButtgmFrem o) Multiple .Selec.t ton buttons is pressed, an animation
. = . . Button in Daily R . Succeed
w) Srenddp @e Displaying the login page Succeed Tests Menu indicating whether the answer is
= _ Logi e 1 E correct or incorrect will appear.
e B I PP
L, o
g § rg%i;gw% :Dlsplaylnég;cszg;to recover Succeed D]i?ll; ?:St::rllwirr?ﬁo When the Back button is pressed, it Succeed
im] i i
5 = - -%1 . gﬁ o Main Menu will return to the Main menu
itt T - . .
o Bbrg&’aPa%woa \Eer} the Back button 1s.pressed, it Succeed Displaying the objectives behind
D oL ~will return to the Login Page About Menu . . o Succeed
(5] P%e t:r om:n P%e o developing this application
§ o § = = %isplaying a page that shows the Exit button from When the Back button is pressed, it
g =~ ’.DOf;E 5 Elglf;gganzna?seegit ;)sfeu::‘s/er Succeed About Menu to Main will return to the Main menu Succeed
= M o Menu
X = d o
E o =2 § When the user clicks or taps on the _ — _
L tgog Qut Bhttea "Log Out" button, it triggers an Succeed Exit Application The button for exiting the Succeed
T .'-':: % Fon) adtion that ends their current session Button application.
o = —
el 3 g o % g_i._splaying the main page, which
p ZMin ]\Enug will present an interface for Succeed Compatibility testing is used to assess the software's
% T = Ccessing all available menus installation feasibility. This involves installing the AR
T VisualB D¥epler Displaving a 3D visualization of the application on multiple Android versions, as outlined in Table
P jsplaying Succeed pp p
é’ =3 %‘enE rotation of the solar system "3 VI, with a 100% success rate in functioning .
[T =
L B%ik -%t%:mm When the Back button s pressed, it TABLE VI.  RESULT OF COMPABILITY TEST
- VL.;: algl Hct “Iwill return to the Main menu Sucli
-
M Meénu il
By : , Device Version Result
; %]CWMFCI‘ of YPisplays Kepler's law learning Succeed
i :
u% K%’lergLaﬁ Meny - materials Redmi Note 9 12.0 Running
b o o S Displayi Kepler's laws learni
5 Eear(gngi‘ldeo iSplaying a Bep ors s Mg | Succeed Realme 8 5G 11.0 Running
L om
N = = 3 When the user clicks or taps this Realme XT 10.0 Running
= ]%?fkﬁ‘ﬁrd-%utton button, the video playback will Succeed -
% e = 3 move backward by a certain amount Samsung Al4 13.0 Running
=
kg When the play button is pressed, the
= )
= %P 1§ Bﬁ"n video will start. Succeed V. CONCLUSION
F 0= i The r h concl foll : A mobil lication
by gbat% Bifton When the pause buFton is pressed, Suone A € esearc. CO. cludes as follows Ol? e applicatio
&7 e the video will stop. utilizing 3D animation and AR on the Android platform has
. = When the user clicks or taps this been developed, follo\ying the Multimedia Development Life
= Foryard Button button, the video playback will Succeed CYCI.e (MDLC) as 1ts deve.lopment metthOIOgY This
i o o move forward by a certain amount application, based on AR with 3D animation, has been
= i é‘ttogﬁom effectively tested on various Android smartphones such as
D Leamfjig Villeoto | v nen the Back button is pressed, it | g oo Redmi Note 9, Realme XT, Realme 8 5G, and Samsung A14.
:JT Main MEnu ryyill return to the Main menu Improved performance is noted with higher Android versions
55 — ""] ] _ tested. However, the application has yet to undergo testing
i xam% eQm:stlons H:;ﬁp aying fﬁ;‘; RaWS questions | cceed with students studying Kepler's laws. It's anticipated that
L future trials will involve student participation. Integration of
B Multid Shhootion When one of the multiple-choice interactive features promises a more immersive and thorough
E Buttorjn Sg/}mple %ﬁg’tﬁ; gﬁseiﬁ‘ir ?}?ea;ffﬁ;og Succeed learning experience, enhancing users' grasp of Kepler's laws.
= Questions-Menu =] . .
2 S% 3 f(:rrect or incorrect will appear. REFERENCES
- - [ ]
B %tto%_}“rgm n the Back button is pressed, it [1] B. K. Prahani, H. V. Saphira, F. C. Wibowo, Misbah, and N. F.
5 Example Questions i1l return to the Mai Succeed
HMenu tmMain Menu = 111 return to the viam menu Sulaeman, “Trend and Visualization of Virtual Reality &
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