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Abstract. Musical intelligence is one part of multiple intelligences theory for-
ward by Howard Gardner. Children with musical intelligence can recognize
tones, imitate rthythms, and make simple arrangements. Some of the influences
of musical intelligence include helping children develop their intellectual, emo-
tional, creative, reading, language, behavior, and social skills. Musical intelli-
gence in children needs to be known early on to support its development. How-
ever, the tools which measure children's musical intelligence rarely found. The
purpose of this study was to design and build a musical intelligence test applica-
tion for students in elementary school. This application is based on Android using
the Multimedia Development Life Cycle methodology. The stages in the multi-
media methodology include concept, design, material collecting, assembly, test-
ing, and distribution. The resulting learning application can determine the level
of children's musical intelligence with the guidance of teachers and parents at the
beginning of using the application.
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1 Introduction

Various studies have been conducted to protect the influence of musical intelligence to
development child’s knowledge dan skills. According to Gagner in Djohan [1], musical
intelligence is the ability to feel, distinguish, transform, and express musical forms.
People who have this intelligence are very sensitive to sounds and sounds, environment,
and music. Some of the influences of musical intelligence include helping children de-
velop their intellectual, emotional, creativity, reading skill, spoken language, behavior,
and social skills.

Based on the research conducted by Simamora [2] found that music treatment had
significant effects to increase verbal creativity, especially reading skills in third-grade
elementary school students. The products resulting from musical creativity include; 1)
composition, namely the concept and selection of sound forms to be presented; 2)
presentation and improvisation, namely the application of sound forms that have been
prepared to be presented; and 3) analysis, namely the process of understanding and
expressing sound forms in written or spoken language.
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Someone who has musical skills usually learn music from various sources. After mas-
tering some music, they will feel dissatisfied with the music that they have mastered.
They will continue to recycle or arrange existing music. This proves that musical
intelligence will also continue to enhance one's creativity. Musical intelligence also
affects a person's emotions. Music will stimulate brain cells located in the cingulate
cortex or limbic cortex in the brain. A study in America showed that music with high
or fast beat stimulate the brain waves so that the heart beats faster. Meanwhile, music
with a slower and quieter beat will create other effects such as increasing concentra-
tion for a long time and helping the body relax.

While the Directorate of Elementary Schools, the Director General of PAUD,
Basic Education, and Higher Education of the Ministry of Education and Culture
revealed that musical intelligence provides several benefits for children, such as 1)
educates the brain, music can foster intelligence and improve children's memory be-
cause when children listen to music, their brain cells work more actively; 2) grew
motor skills and coordination, playing a musical instrument can train children's eye-
hand balance and motor skills; and 3) improves academic performance, musical intel-
ligence can increase students' test scores.

Students in elementary school are an ideal age for developing their musical intelli-
gence. There needs to have a test to gauge a child's level of musical intelligence. A
review of the literature revealed that there aren't many musical intelligence tests
available, particularly those written in Indonesian. Music Lab is one of the applica-
tions for testing music on websites. The School of Psychology at Yale University and
the University of Auckland (in New Zealand) are where The Music Lab is hosted (in
New Haven, as a part of the Yale Child Study Center). This tool, however, is not in-
tended specifically for kid-friendly musical exams. The sole menu for evaluating
children's musical aptitude is "Kids' Music Quiz." In the end of the Quiz, they will get
the final score. However, the number of quizzes is still very limited.

Mudjilah [4] has been developed the musical intelligence test in her study. The
tests were in the form of working on questions and performance tests. This test has
weaknesses including requiring a lot of question sheets and it takes a lot of time to
carry out the test. Based on this study, there were three aspects of the musical intelli-
gence exam, the ability to recognize, imitate, and respond to rhythmic, a tone, and
melodic elements of music. The children's musical intelligence exam consists of sev-
en tests, including the ability to discriminate between notes, thythms, and melodies as
well as imitate tones, thythms, and melodies, as well as respond to rhythms.

Based on discussion above, musical intelligence had important benefits for chil-
dren. The level of intelligence needs to be known early on by parents and teachers.
However, musical intelligence measurement tools rarely to development. This study
was to design and build a musical intelligence test application for elementary school
students. The results of the test can be used to make recommendations to parents and
teachers for maintaining on kids' musical progress. Parents and teachers are expected
to assist and educate children so that their growth would advance after learning about
the children's degree of intellect.
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3 Method

The method of this study used multimedia Development Life Cycle. Based on Luther
in Binanto [5] method, multimedia methodology consists of six stages, namely Con-
cept, Material Collecting, Design, Assembly, Testing, and Distribution. The research
instruments used in collecting data included interviews, literature studies, and tests.
Interviews and literature studies were carried out at the concept stage to analyze field
conditions, determine goals and who is the user of the child's musical intelligence test
application. While the test is used after the application has been developed. An over-
view of the instruments and indicators can be seen in the table below.

The subjects of the research were fourth-grade elementary school students. The
students were study at SD Supriyadi 02 Semarang, totaling 20 students. The average
age of the subjects is 9 to 10 years. Subjects have been equated based on an academic
level, social conditions, and school accreditation. To develop suitable concepts for
learning apps, researcher did observation in teaching and learning process, did need
assessment and study some literatures which related to music applications test. The
researcher created several diagrams during the design phase, including use case dia-
grams, activity diagrams, and class diagrams, to generate specifications on the pro-
gram's architecture, style, look, and material needs.

Table 1. Interview Guide Grid with Student and Teacher

No  Variable Indicators Number of Item Num-
Items ber
1 Knowledge of music in Children's interest in music 3 1,2,3
their environment Children’s knowledge with 4 4,5,6,7

songs in their environment

2 Musical intelligence Skills/experience playing a 3 8,9,10
musical instrument
Children's skills in compos- 5 11, 12, 13,
ing songs 14,15
Support for musical intelli- 4 16, 17, 18,
gence 19

3 Music application used Music application that is 4 20, 21, 22,

often used by children 23
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Table 2. Musical Intelligence Test Grid

Group Type of test Number of Items

Dichotomous Tone distinguishing test
Rhythm distinguishes test
Melody distinguishing test
Tone imitation test
Polytomous Rhythm imitation test
Melody imitation test
Rhythm responds test

D W W W W w Ww

The test format was designed with seven tests divided into two data categories,
namely the dichotomous group and the polytomous group. Dichotomous is obtained
from a test with two right and wrong answers, while polychotomous is obtained from
a test with four answer choices or four categories. The dichotomous group tests in-
clude tests of distinguishing tones, distinguishing rhythms, distinguishing melodies,
and imitating tones using software specifically designed for this test. Meanwhile, the
polytomous group test is a test of imitating rhythm, imitating melody, and responding
to the rhythm. The research steps use a multimedia methodology as shown in Figure
1.

2. Design

3. Material

1. Concept Collecting

. Distribution

4. Assembly

Fig. 1. Application Development Methodology

The concept stage is the stage for determining the goals and who are the users of the
program. Design is the stage of making specifications regarding program architecture,
style, appearance, and material requirements for the program. The Material Collecting
stage is the collection of materials according to the needs that are being worked on.
These materials include clip art images, photos, animations, videos, audio, and others
which are obtained free of charge or by ordering from other parties following the
design. The assembly stage is the stage of making all objects or application materials.
The Testing phase is carried out after completing the assembly stage by running the



660 W. Priyanto et al.

application/program and seeing whether there are errors or not. On Distribution, the
application will be stored in a storage medium. If the storage media is not enough to
accommodate the application, compression of the application will be carried out. This
stage is also called the evaluation stage for the development of finished products so
that they are better.

5 Result

5.1 Concept

Data collection in the field used interviews about the conditions of interest of fourth-
grade elementary school students in learning the art of music and the use of music
applications. Interviews were conducted from 6 to 13 March 2023 with 20 students
and a teacher of grade IV of SD Supriyadi 02 Semarang. Based on the results of the
interviews, some data were obtained regarding the current conditions of class IV SD
in terms of musical intelligence, namely; First, almost all students like listening to
music and singing. Of the 20 students, there were 18 students said they liked listening
to music and singing, while 2 students said they did not like it. Second, almost all
students said they could play the instrument. There were 17 students who said they
could play musical instruments, while 3 students could not play musical instruments.
Third, some fourth-grade elementary school students have been able to compose their
own songs. Fourth, the average student stated that their parents supported them in
music. There were 19 students who stated that they supported it and a students stated
that their parents did not support. Fifth, learning the art of music has been implement-
ed in learning. There were 19 students who stated that there was music learning in
grade IV elementary school. The following is a graph of gadget applications that are
often used to play and listen to music.

Youtube 31 (77.5%)

Media Sosial 7 (17.9%)

Televisi 1(2,5%)

Video player 1(2,5%)

Aplikasi lagu pada handphone 16 (40%)

lainnya

Fig. 2. The Music Application used by students of Grade IV Elementary School

The most digital platform used by teachers and students to get music and songs is
only Youtube. This platform has a drawback, namely the use of the system is only one
way. Students can only hear and see content about music on YouTube. They don't
measure their musical ability with this platform. Thus, an application is needed to
measure the development of the level of musical intelligence.



Design Construction 661

5.2 Design

At the design stage, the researcher made several diagrams such as use case diagrams
and activity diagrams to make specifications regarding program architecture, style,
appearance, and material requirements for the program. In this use case diagram, the
researcher displays the modeling of the application to be built where the user can
access some of the features provided in the application. In this modeling, the user or
users can see the initial appearance, see information on how to use it, and start playing
the application. The flowchart of this application can be shown in Figure 3.

<<subsytem>>
Test Musical Intelligence Application

Start playing
musical intelligence,
test

Homepage
application

190

o

o

Fig. 3. Use case diagram of Test Musical Intelligence Application

The Activity Diagram in the musical intelligence test application intends to show the
sequence of activities in running or operating the application. User activity can be

seen in Figure 4.
. Intelligence Test

—
—
( Tone test_ ) —» (Rhythm test —» ( Melody test )
Tone Rhythm Melody

istinguishing test distinguishes test distinguishing test

: : Score display : :Su)ru display : :

Score display

Fig. 4. Activity diagram of Test Musical Intelligence Application
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5.3  Assembly

Researchers used the Eclipse application to build applications that can interact with
users or users specifically for children aged 9 to 11 years by using several supporting
features on Android, namely text to speech which is an audio module that can read
text and produce audio.

The illustrations and font types adapted to children growth. Illustrations use more
shapes and colors that many children like. While the type of font used is “Abalone
Smile” which seems cute and easy to read. Examples of illustrations and fonts can be
seen in Figure 5.

Intelligence
Test

Fig. 5. Icon dan font type of Musical Intelligence Test Application

5.4  Testing

In this stage, the researcher tests the application that has been made by displaying
several views of the application that has been built. In the initial appearance of the
application, the user is given four menu choices, namely Your identity, Tone Test,
Rhythm test, and Melody test. User identity is needed to provide data that can be ana-
lyzed further. Meanwhile, on the Tone Test, Rhythm test, and Melody test menus,
there are five exam questions each. The initial appearance of the application can be
seen in Figure 6.

What is your gender?
Mg Have you played this game before? m m
Infelligence
Test m m , How old you?

How often do you sing?

Where do you live?

Where is your school

How often do you
playing music instruments?
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Fig. 6. Start display of Test Musical Intelligence Application

In the tone test menu, the user will be given instructions how to do the test. Before
starting the test, users can also try a trial test so that during implementation the user
already understands how it works. The tone test display can be seen in Figure 7.

Trials

Tone Test TSt @)
Hi..I'm Dito .
I'm going to guide you how g hi#an"the:nn;a v 2
to play this test. 36000600060
I’m 9'0”19 to piay same TOI‘IES, Press the circle, base on the Tones do you heer
and your job is to guess what
the tone between 'do,re, mi, fa, 1 -
sol, la, or si'. s 0w om B oW o
CO0OCOO0O0O0O0
Let's do it 2 2
if you already 6 5660606060
know. 2
Press the 3 5
green arrow & " n ml i
to start! 0000000
= 4 @
[ 66660606060
"y 2
- 5666606066

Fig. 7. The display of Tone Test Menu

In the rhythm test menu, the user will be given several songs that are played accord-
ing to the tempo on the metronome. The user must choose the right tone circle and on
the tempo line that has been provided. The number of tones selected according to the
tempo will determine the score obtained. In this menu there are five test questions,
ranging from songs with medium tempo to high tempo. Examples of rhythm test
questions can be seen in Figure 8.

Rhythm Test &

Metronoime

Fig. 8. Samples of Rhythm Test
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5.5 Distribution

After testing the application, the researcher then conducted an evaluation to test the
use of the application on the research target, namely children aged 9 to 10 years. In
this evaluation the researcher distributed 20 evaluation questionnaires which aimed to
get responses and conclusions about the applications that had been built. The follow-
ing is a table of evaluation results regarding children's responses to interest in using
the application. Of the 20 questionnaires distributed, all children felt interested in
using the application which can be seen in Table 3.

Table 3. Table of Interest Evaluation Results

Choice Correspondent Percentage
Yes 20 100%
No 0 0%

Total 20 100%

7 Discussion

Based on the study in this research, the use of technology is very possible to use in
supporting musical intelligence. Research by Ouyang M [6] with the title "Employing
Mobile Learning in Music Education" developed a mobile-based application called
ChordIQ. ChordIQ application is an interactive learning tool to learn about solfeggio.
Solfeggio is a term that refers to playing scales, intervals, and melody exercises with
syllabi solmization, which is playing musical notes using notation symbols (Stanly in
Sumaryanto [7]). Some of the important findings in this study include that mobile-
based music learning applications are effective in teaching various age groups, and
student interest, and academic performance increase with technological innovation
and materials in the application.

According to Sigit [8], Children of this generation are very comfortable with tech-
nology. Elementary school students in Indonesia generally accustomed to using vari-
ous technologies, especially mobile applications. This research tried to develop an
android-based musical intelligence test. Android can run by using a mobile. It intend-
ed that elementary students will have higher motivation and understanding. The musi-
cal intelligence test application designed in accordance with student development is
proven able to attract students' attention. They play many times to get higher test
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scores. Images, logos, writings and mascots make it easier for them to understand the
musical tests displayed in the application.

8 Conclusion

Based on the research that has been done, the following conclusions are obtained:

a. The musical intelligence test application works fine, all the features used like Text
to Speech, Handwriting Recognition, audio, animated images, and views all work
with Good.

b. The musical intelligence test application can be used to detect students’ intelli-
gence level in elementary school.

c. The students of Elementary school were able to use the application musical intel-
ligence test well. They looked happy and interested in playing the application this
with the guidance of the teacher at the beginning application usage.
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