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Abstract

This research aims to address the lack of interactive multimedia-based educational media in introducing traditional
Indonesian musical instruments to the public, especially children. The issue arises from the fact that the diversity
of traditional musical instrun'ots in Indonesia has not been presented attractively in an interactive media format.
Therefore, this study utilizes the Multimedia Development Life Cycle (MDLC) method as a guide in designing
and developing interactive multimedia. The MDLC stages, namely Concept, Design, Material Collecting,
Assembly, Testif(& and Distribution, are implemented to ensure that each step of the system development is well-
organized. The results of alpha testing iicelte that all features of the interactive multimedia work well. Beta
testing, involving 36 respondents, yields a rating of 4.52 out of 5, demonstrating that this interactive multimedia
15 excellent and suitable for use as a learning media for traditional Indonesian musical instruments. This research
addresses the gaps in the presentation of educational information by providing an interesting and effective media,
especially in the context of traditional musical instruments. Thus, it is expected that this interactive multimedia
can enrich the knowledge of the public, especially children, about the cultural wealth of traditional Indonesian
musical instruments.
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1. INTRODUCTION development of children's mindsets[4]. Further
research by Atmojo, et al in 2019 produced
interactive game media introducing Indonesian
cultural diversity using the Multimedia Development
Life Cycle method[5]. Further research by Basmin in
2022 resulted in a Learning Media for Introduction to
Indonesian Traditional Musical Instruments for
students of SDN 249 Turungan Datu which can
display interactive materials and interactive musical
instruments[6]. Further research by Baihaiki in 2021
produced a media learning method for Harapan Jaya
Elementary School students for interesting and useful
learning media to introduce art and traditional
traditions of the archipelago[7]. The next research by
Asmara, et al in 2020 resulted in an application for
the introduction of Javanese gamelan musical
instrif&flents [8].

The problem that is the main focus of this
research is the lack of supporting learning media to
recognize traditional musical instruments as an effort
to preserve traditional culture. Another thing that
causes the lack of learning media is the interest in
learning media in delivering material and the lack of
use of learning technology about traditional musical
mstruments, such as only reading books that display

In today's era of digitalization, we are better
prepared to accept the changes that occur caused by
rapid technological advances. With the development
of increasingly sophisticated technology, now we can
provide an introduction to musical instruments in
Indonesia using interactive media, ranging from
educational information media that include elements
of local culture, animation, film, and others[1]. One
very interesting way to display information is
interactive multimedia[ 2].

The advantage that interactive multimedia has is
the emphasis on user engagement and experience,
which means users gain freedom in controlling the
system. This arises because interactive multimedia is
usually equipped with a number of controller features
that can be operated by the user, allowing them to
make choices according to their wishes for the next
stage in the process[3].

In previous research on interactive multimedia,
including by Laksana, et al, in 2021 produced an
Android-based educational application that aims to
facilitate elementary school students in understanding
traditional West Javanese musical instruments to
increase interest in learning and stimulate the




pictures and less varied so that students feel bored
quickly. Based on the description of the background
and problems above, a research was carried out
"Implementation of Multimedia Development Life
Cycle in the Development of Interactive Multimedia
Introduction to Indonesian Traditional Musical
Instruments" to help solve existing problems. In
addition, the existence of interactive multimedia as a
companion for learning activities creates varied and
interfihg learning.

The MDLC method has six stages, namely
Concept, Design, Material Collecting, Assembly,
Testing and Distribution[9]. The main plus of this
method lies in the organized structure of system
building from the concept stage to testing. This
approach allows systematic and coordinated system
development, ensuring good integration for each
element throughout the development process. Thus,
the resulting multimedia application can go through
thorough testing before being deployed to the
intended user or target in the context of this study[10].

2. RESEARCH METHODOLOGY

2.1 Stage of Research

Research methods are a series of steps to be
carried out in a study. So that the steps taken by the
author in this dg§l:n do not deviate from the core of
the discussion and are easier to understand, the
sequence of research steps will be arranged
systematically so that it can be used as a clear
guideline and facilitate the resollm] of existing
problems. The method chosen for this study is the
Multimedia Development Life Cycle (MDLC), which
is illla'altcd in Figure 1 below.

The Multimedia Development Life Cycle
(MDLC) method is a multimedia development model
consisting of six stages. These slages are :

a. Concept

This stage aims to design the system by

determining the purpose of creating the system

and 1dentifying users who will use the system.

System requirements analysis is also carried out

at this stage.

b. Design

The design phase involves creating a program

neciﬁczlli()n, including material requirements

for the program, program display, and program
architecture. The design process includes
program structure, UML design, and program
design.

c.  Material Collecting

The stage of collecting the materials to be used

begins first. The material that has been collected

will then be used at the next stage, namely
assembly.
d. Assembly

The manufacturing stage involves the creation

of all multimedia materials. The program

creation process is based on the design stage,
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program structure, UML design, and program
design.

e. Testing
This stage is carried out after completing the
manufacturing stage (assembly). Testing 1is
carried out by the mzm (alpha testing) using
black box testing and beta testing methods. The
main purpose of this stage 1s to ensure that the
system functions properly and in accordance
with predetermined needs.

f. Distribution
At the distribution stage, the results of system
development are stored and ready for
distribution. This process involves storing
system test results, and if needed, performing
compression if the system exceeds the available
storage capacity.

22 Supporting Theories

In this research process, there are several
supporting theories that will be the basis for this
research and are related to pl‘e-exning theories. The
supporting theories are described as follows:

Multimedia

Multimedia is a form of media that combines
various elements of information, including text,
graphics, animation, video, and sound, with the aim
of conveying information or nviding entertainment
to its audience[11]. There is a significant difference
in learning outcomes between the use of interactive
multimcdiam] textbooks in a learning context. The
application of multimedia in the learning process can
create 4 more interesting n] effective learning
experience, which in turn can increase students'
understanding of the material delivered[12].

Interactive Multimedia

Interactive multimedia is a tool equipped with
controllers that allow users to select and interact, just
like in gzmng systems and other applications.
Essentially, interactive multimedia is a combination
of media elements such as images, audio, text, and
others, forming a unity that is able to present
'()rmzlli()n through interactive communication [13].
The use of interactive multimedia in learning has
great potential to interest students by providing direct
direction, thus facilitating the understanding of the
material. In its zlppliczlli()nae effectiveness of
learning must be adjusted by paying attention to the
factors of students and the learning environment
itself, so that learning objectives can be achieved
optimally[14].

MDEE)

The Multimedia Development Life Cycle
(MDLC) method is an approach used in the defl]
and development of media applications, which is a
combination of various elements such as images,
sound, video, animation, and other media elements




[15]. MDLC includes six stages, namely Concept,
Design, Material Collecting, Assembly, Testing, and
Distribution. This approach ensures that the media
application development process 1s carried out in a
structured manner, from the concept stage to testing,
so that each step can be well organized. By using
MDLC, the resulting media applications can be
thoroughly tested before being distributed to users,
ensuring the quality and success of those applications.

Indonesian Traditional Musical Instruments

In general, tools can be interpreted as an object
that is used to facilitate humans in carrying out an
activity. Music, on the other hand, is a medium used
to express art, with the ear acting as its absorber.
Traditional music, which was born and developed in
various regions throughout Indonesia, has elements
such as rhythm, melody, expression, and song
structure that unite to form a unity. Region, in this
context, refers to a region that has certain distinctive
features in its geographical location[16].

The hallmark of traditional music lies in the
content of the songs and instruments used. This type
of music has distinctive characteristics, where the
verses and melodies use the local language and
style[17]. Thus, regional musical instruments can be
interpreted as an object that becomes a symbol and
characteristic of a number of regions, with the aim of
helping humans express feelings through rhythms and
melodies played by these musical instruments.

3.  RESULTS AND DISCUSSION

Through the application of the MDLC method in
the development of interactive multimedia aimed at
introducing  traditional ~ Indonesian musical
instruments, this approach is realized in an interactive
educational game format and provides various menu
li()ns to support system functionality. Here are the
details of the stages carried out in this study:

C()ncel:n

In this stage, researchers develop the concept of
system flow in a short and easy-to-understand
manner. The goal is to make the system an effective
educational tool in introducing traditional Indonesian
musical instruments to the public, especially children.
The concept plot designed in this educational system
is designed to facilitate children's understanding of
traditional Indonesian musical instruments in a fun
way. The concept flow built on the interactive
multimedia immdu“)n of traditional Indonesian
musical instruments is as follows:
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Figure 2 Interactive Multimedia Concept Introduction to
Indonesian Musical Instruments
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Design

At this design stage, a research design is made
involving the program structure, Unified Modeling
Language (UML), and system design as a visual
representation of the system to be implemented. The
resulting design is best dﬁ;ned to attract users,
especially children, to be interested in ung this
interactive multimedia. The design of the program
structure, UML, and system is detailed as follows:
1. Program Structure

The following is the program structure of the
mteractive multimedia introduction to traditional

Indonesian musical instruments:

Figure 3. Interactive Multimedia System Structure Introduction to
Indonesian Musical Instruments

2, mJIL Plan

In the development of interactive multimedia for
the introduction of traditional Indonesian musical
instrems‘ Unified Modeling Language (UML) is
used which serves to provide visual representations or
images to users of various programming languages
and general engineering processes. The diagrams
used include:
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Figure 4. Use Case Diagram for Interactive Multimedia
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From Figure 4, you can see the use case diagram
of interactive multimedia being developed. This G
case diagram shows how the user interacts with the
system. In this interactive multimedia, there are one
actor and sever in use cases, as well as two use
cases included in the material menu, two use cases
included in the quiz menu, and one  use case
included in the video menu.

Furthermore, there is a UML diagram in the form
of a sequence diagram, as shown in Figure 5.
Sequence Diugran Interactive Multimedia. Sequence
diagrams serve to explain and display interactions
between objects in a system in detail. In this
mteractive multimedia, four sequence diagrams are
used to illustrate the user's process in various
activities, namely starting the application, opening
the material menu, opening the quiz menu, and
opening the video menu.

Menunjukkan pengguna ketika hendak memulai aplikasi

Pangguna

Jalarican gt

Figure 5. Sequence Diagram Starting the Application

Mengaksas Manu Mater

Figure 6. Material Menu Access Sequence Diagram
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Figure 7. Sequence Diagram Access Menu Quiz
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Figure 8. Video Menu Access Diagram Sequence

In Figure 9 here is the Activity Diagram, which
aims to illustrate lhﬂ:tivily of the system rather than
what the actors do. In the interactive multimedia that
is being built, there are six activities that can be done
by users, ranging from displaying the main page to
selecting the menu of materials, quizzes, and videos.
Inside the material menu, users can select a map of
the area and then select traditional musical
instruments in the selected area. In the quiz menu,
users can choose to do guessing pictures or matching
image quizzes.
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Figure 9. Interactive Multimedia Activity Diagram

Design Program

Program den; nis an important element in the
development of interactive multimedia, because fln'l
this design will be determined guidelines for the
appearance and layout of menus and content that will
be displayed on interactive multimedia that is being
built. Here is the program design:
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Figure 10. Initial Display Design

The first is the design of the splash screen In the
middle of the screen will be given text in the form of
the title of the multimedia to be built, namely
"MIAMI" which stands for "Multimedia Interactive
Indonesian Musical Instruments”. Below the title text,




there is a long horizontal bar that may serve as a
progress or loading indicator.
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Figure 11. Main menu display
1

The second on gc initial screen will be designed
with two buttons consisting of information on the
upper left side and out on the upper right side. In the
middle of the screen will be given text in the form of
the title of the multimedia to be built, namely
"MIAMI" which stands for "Multimedia Interactive
Indonesian Musical Instruments". Below the title text,
there are three large buttons namely "Material”,
"Quiz", and "Video" which each provide access o
related content.

~
)
® p—
Text Penjelasan
S, ) I(’“'\Il
© ® =)

Figure 12. Musical Instrument Introduction View

On the iunduct()ry page after pressing the
material button will be designed with a display in the
form of a page title in the middle of the top, Below
the page title, there is a box containing an
mtroduction to what is a traditional Indonesian
musical instrument Below the selection box, there is
a home but that is clicked will lead back to the
initial page. On the upper left side, there is a button
to turn on or off the dubbing of the explanatory text.
On the right and bottom left there is a back button and
a button to direct to the next page.

Pilih Asal desrah

Peta Indonesia

o
Figure 13. Map View of Indonesia

Next the page select area, will be designed with
a display in the form of a page title in the middle of
the top, Below the page title, there is a large area that
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will display a map of Indonesia Below the selection
box, there 15 a bln)l] that 1s clicked will lead back to
the initial page. On the upper right side, there is an
exit button to return to the main page. At the bottom
of the page, there is a home icon that serves as a
navigation to the next page.
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Figure 14. Area page views

On the regional page will be designed with a page
title that displays the name of the selected region, for
example: "Java Region". Below the page title, there
are three round icons that each display the name of a
musical instrument from the area, n' example:
"Gamelan", "Angklung", and "Flute". On the upper
right side, there is an exit button to return to the main
page. At the bottom of the page, there are arrow
navigation buttons to the left and right to move
between regional pages.
(o)
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Figure 15. Musical Instrument Page View

On the page the selected musical instrument will
be designed with a display in the form of a navigation
bar at the top of the page, which displays the name of
the selected region, for example: "Java Region". On
the right side of the navigation bar, there's a stop
button to stop the instrument's sound. Below the
navigation bar, there is a large area that displays
images or specific information about the selected
instrument, for example: "Gamelan". Below the area,
there is a text describing the instrument. At the
bottom of the page, there are left and right arrow
navigation buttons to move between pages of musical
instruments. At the bottom of the middle of the page,
there is a home icon that serves as a navigation to the
start page.

Pilih Kuis

Figure 16. Quiz Menu Display




The quiz menu will be designed with a display
in the form of a page title in the upper center, namely
"Select Quiz". Below the page title, there are two
buttons that offer different quiz options, namely
"Guess the Image &; Sound" and "Match images". At
the bottom of the page, there is a home icon that
serves as a navigation to the start page.

Figure 17. Video Page Views

The video page will be designed with a display
in the form of a navigation bar at the top of the page.
which displays the name of the selected region, for
example: "Java Region". On the right side of the
navigation bar, there is a stop button to stop the video.
Below the navigation bar, there is a large area that
will  display videos of musical instrument
performances from the area, for example: "Gamelan
Performance Video". Below the video area, llne are
control buttons to play or pause the video. On the
upper right side, there is a home button to return to
the main page.

a.

Figure 18. Asset Collection Process with Canva

Fignre 19. Combining Assets using Construct 2

Asset creation is created by utilizing Canva as a
key design tool. Canva is used to create visual images
that represent various traditional Indonesian musical
instruments that will be presented in interactive
multimedia. For images of musical instruments and
characters use the graphics available in Canva. As for
button design assets, page titles, display layouts are
created manually, not using templates from canva.

After the assets are collected, proceed with
merging assets using Construct 2. In this stage, the
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application of element behavior, interaction between
pages, transitions, and designing frame placement so
that interactive multimedia applications provide an
attractive user experience. This is so that users can
enjoy information about traditional Indonesian
musical instruments with an attractive visual display,
and the material can be conveyed well.

Assembly

At this stage, researchers develop interactive
multimedia as well as possible in order to convey
information about traditional Indonesian musical
instruments to users. Here are the results of the
manufacturing process:

MULTAMEDNA INTERAKTIF ALAT MUSHK MDONESI

Figure 20. Splash Screen Page Interface

After the user opens MIAMI interactive
multimedia  (Indonesian ~ Musical  Instrument
Interactive Multimedia), the splash screen page will
appear, on this page two cartoon characters playing
traditional Indonesian musical instruments are
displayed against the background of a blurred world
map. The character on the left plays angklung, while
the right character plays sasando. Around them, black
icons depict various other traditional musical
instruments such as gamelan, kendang, sape, etc. A
sign that says "MIAMI" is located in the center of the
screen  with  the  tagline "MULTIMEDIA
INTERACTIVE INDONESIAN MUSICAL
INSTRUMENTS" just below it. The next interface is
the main page.

Figure 21. Home Interface

The main page will be designed with a display in
the form of a page title in the middle of the top,
namely "MIAMI" which stands for "Interactive
Multimedia Indonesian Musical Instruments". Below
the page title, there are three buttons that offer
different content options, namely "Material", "Quiz",
and "Video". The "Materials" button will direct users
to a page containing learning materials about
traditional Indonesian musical instruments. in
addition there are Information and Exit buttons.




Figure 22. Information Button Interface

When the information button is clicked on the
main page, the information page will open. On the
page, an interactive multimedia developer profile that
introduces traditional Indonesian musical instruments
will be displayed.

Figure 23. Introductory Page View

‘When the user selects the material button, it will
then be directed to the introduction page. This
introductory page contains the preface and its
dubbing which can be turned off by selecting the
voting button in the upper left corner.

(8]
Figure 24. Map View Select Regional Origin

After passing the introduction, the user will be
presented with a menu select regional origin. In this
menu, users can select areas based on large islands on
the map to learn musical instruments located in their
respective areas. Furthermore, when choosing one of
the regions, for example Java.
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Figure 25. Display Types of Regional Musical Instruments

On this area page, users will be presented with
three menus containing types of traditional musical
instruments from the selected region, for example
Java, namely the Angklung, Kendang, and Tanjidor
menus. Each mmns represented by an icon depicting
the instrument. If the user clicks on one of the
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instrument options, the system displays more
information from the intended instrument.
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Figure 26. Musical Instrument Explanation Display

After the user selects one of the musical
instruments, for example angklung, the system 'nl
open the musical instrument explanation page. On
this page, users will be presented with complete
information about angklung, such as how to play,
history, and related culture. At the top of the page,
there is a navigation bar that displays the name of the
region and the name of the selected instrument. On
the right side of the navigation bar, there's a stop

button to sl()i the instrument's sound.
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Figure 27. Quiz Menu Display

After the user selects the quiz menu, the system
will display a page containing two choices of quiz
types, namely "Guess the Image &; Sound" and
"Match images". On this page, users can select any of
the quiz types they want to play by clicking the
corresponding button. The "Guess the Image &
Sound" button will take users to a page containing
quizzes involving images and sounds of traditional
Indonesian musical instruments. The user must guess
the name of the instrument being displayed or listened
to. The "Match image" button will take the user to a
page containing a quiz involving images to be
matched. The user must match the image of the
musical instrument with its name or region of origin.
Furthermore, the quiz page interface is in accordance
with the user's choice.

Figure 28. Performance Video Display

After the user selects a video, the system will
redirect the user to the show video page. On this page,
users will be presented with a video featuring




performances of traditional Indonesian musical
instruments from the selected region. There is a large
area displaying videos. Below the video Ell’eihCl'C
are control buttons to play or pause the video. On the
upper left side, there is a home button to return to the
main page.

Testing

At this stage, two trials are carried out, namely,
Alpha Testing is an internal trial conducted by the
researcher himself to ensure that the product or
service 1s functioning properly. Furthermore, beta
testing is an external trial conducted by users to get
feedback about a product or service through a
questionnaire.

Alpha Testing

In this test, testing was carried out on the display
and function of each button in the intcr:ovc
multimedia of Indonesian musical instruments as in
Table 1.

Table 1. Alpha Testing

No Components Test Scenarios

tested

Testing Information

"Materials”
button
"Quiz"

button

1 Home BlackBox Succeed

BlackBox Succeed
"Video"
button
"Information”
button
“Exit”
button

BlackBox Succeed

BlackBox Succeed

BlackBox Succeed
Material

Introduction "Sound-on"

Page button
"Sound-off"

button

"Back"

button

"Next”

button

%]

BlackBox Succeed

BlackBox Succeed

BlackBox Succeed

BlackBox Succeed

"Home"
button
"Original Map
of Java
District” button
"Angklung
Musical
Instrument”
button
"Kendang
Musical
Instrument”
button
"Tanjidor
Musical
Instrument”
button
"Listening to a
Musical
Instrument”
button

BlackBox Succeed

Material

3 Page BlackBox Succeed

BlackBox Succeed

BlackBox Succeed

BlackBox Succeed

BlackBox Succeed

"Stop" button BlackBox Succeed
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"Home" button  BlackBox Succeed
"Back” button  BlackBox Succeed
"Next"” BlackBox Succeed
button
"Guess the
Image &;
4 Quiz Page Sound” BlackBox Succeed
button
"Image Match”  BlackBox Succeed
button
"Quiz
Answers" BlackBox Succeed
button
"Sound-on" BlackBox Succeed
button
"Sound -off” BlackBox Succeed
button
"Close Skor
Chaste" BlackBox Succeed
button
"Close Skor
Chaste” button  BlackBox Succeed
“Next” button BlackBox Succeed
"Back" button BlackBox Succeed
"Home" button ~ BlackBox Succeed
"The Original
Map of Java
District” button
h] Video Page BlackBox Succeed
“Play " button BlackBox Succeed
"Pause” button  BlackBox Succeed
"Back" button BlackBox Succeed
"Home" button  BlackBox Succeed

Based on Table 1. Five tests were carried out on
the features of interactive multimedia, each
component can run properly without any errors.

Beta Testing

In the beta testing phase, interactive multimedia
that has been developed was tested by 36 respondents
through Google Forms. Processing the questionnaire
results through Beta Testing helps reveal the extent of
eligibility and response to such interactive
multimedia. With 14 assessment indicators and a
five-value scale, this evaluation provides a clearer
picture of how the solution meets user needs and
desired learning objectives. The scale is as follows:

Strongly Disagree (STS) =1

Disagree (TS) =2

Neutral (N)=3

Agree (S)=4

Strongly Agree (SS)=5

For example, indicator 1 is used, namely
"Attractive and satisfying multimedia visual display”.
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Figure 29. Measurement of Indicator 1

In the picture, it was found that 25 respondents
gave a value of strongly agree, 9 respondents agreed,
2 respondents were neutral, then none of the
respondents filled in disagree, strongly disagree.
From these results, a rating calculation for indicator 1
18 czed out, with the following calculation

Strongly Disagree =1*0=0
Disagree =2%0=0
Netral =3%2=6
Agree =4*9=36
Strongly Agree =5*%25=125
Total =167

Rating =167/36

=4.64 1]
The calculation of ratings on other indicators is
also carried out with the following results:

Table 2. Assessment Rating

No icator Value
1 Indicator 1 464
2 Indicator 2 444
3 Indicator 3 461
4 Indicator 4 453
5 Indicator 5 4356
6 Indicator 6 450
7 Indicator 7 464
8 Indicator 8 456
9 Indicator 9 431

10 Indicator 10 433

11 Indicator 11 461

12 Indicator 12 461

13 Indicator 13 444

14 Indicator 14 4 50

Total =6328 / 14=452

From the evaluation results, the score obtained at
4.52 out of a scale of 5 indicates that the interactive
multimedia that has been made is suitable for use as a
medium of information about traditional Indonesian
musical instruments at this time.

Distribution

Once the test is successfully completed, the app
is ready for publishing. The publication process is
carried out through the itch.io platform, where
interactive multimedia can be accessed and played on
users' computer devices and mobile phones through
the following link https://zahromstfd.itch.io/miami
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Figure 30. Application display on itch.io

4. ﬁ‘JNCLUSlON

From the results of thi@y,it can be concluded
that the application of the Multimedia Development
Life Cycle (MDLC) method in the development of
interactive multimedia introduction to traditional
nd()nesizm musical instruments gives positive results.
The stages of MDLC, namely Concept, Design,
Material  Collecting, Assnbly, Testing, and
Distribution, are proven to be able to produce an
interesting and educational '()rmalli(m media.

Alpha testing shows that all features on this
interactive multimedia work properly. This gives
confidence that users can access information about
traditional Indonesian musicanstruments smoothly
through this application. The focus of research on the
lack of interactive multimedia-based educational
information media about traditional musical
instruments was successfully overcome by making
this interactive multimedia. Through beta testing
involving 36 respondents, a rating result of 4.52“1(
of a scale of 5 was obtained. This confirms that this
interactive multimedia is very good and worthy of use
as a learning medium, especially for children who
need an interesting and educational approach.

Thus, this interactive multimedia can be an
effective solution in providing understanding and
mtroduction to the diversity of traditional Indone sian
musical instruments to the wider community, as well
as answering the need for interesting and informative
learning media.
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