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Abstract. In this study, Gardner's theory of multiple intelligences was used to conduct experimental research on
several elementary school students at TPQ Al-lkhwan Meruya Jakarta, Indonesia. The initial stage of this study was
to classify the types of student intelligence using multiple intelligence instruments adopted from Shearer in 1997.
Furthermore, learning strategies are applied to students according to the kind of intelligence. This study observed
the differences in mathematics learning outcomes of students who have musical intelligence before and after the
application of interactive learning media in the form of music containing a song with the title "Aku Bangun Datar"
and the lyrics are examples of a two-dimensional figure with natural objects. The research method used was a
quantitative quasi-experimental type with a pre-test-post-test design. Research data analysis using a statistical t-test
for the difference in the mean of the two populations. The results of data analysis obtained a t value of -8,000, while
the t table is -2.0686. The comparison between the t value and the t table is known that t is more significant than the
t table, so the hypothesis is rejected. It means that there is a significant difference in students' knowledge about shapes
before and after using music media.
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1. INTRODUCTION

Learning is a psychic or mental activity that produces changes in knowledge, understanding, skills,
values, and attitudes through active interaction with the environment [1]. An effective learning process is
needed to obtain optimal learning outcomes. An effective learning process occurs when students feel satisfied,
challenged, and have fun following the learning process. Learning is related to brain work. Positive stimuli
the brain receives will affect emotions and nerves work optimally [2]. Therefore, it is necessary to apply
learning strategies to stimulate the brain's working system to run optimally.

Research on the development and application of learning strategies in methods, media, or teaching aids
has been widely carried out. For example, Abdullah et al. (2014) improve STEM literacy using thinking
strategies and visual representation [3], Wijaya (2020) uses VBA Learning Media to Improve Students'
Mathematical Understanding Ability [4], and Ramadhani and Dahlya (2018) apply problem-based learning
methods with Geogebra[5], Wijaya, et al., (2020) develop the dynamic Hawgent mathematic software as
mathematics learning media for quadratic function material[6]. However, from various studies that have been
carried out, the application or development of learning strategies ignores the type of intelligence possessed
by students.

According to Gardner's theory, there are eight bits of intelligence: verbal-linguistic, logic-
mathematical, spatial-visual, bodily-kinesthetic, musical, intrapersonal, interpersonal, and naturalist [7].
According to Gardner's theory, there are eight bits of intelligence: verbal-linguistic, logic-mathematical,
spatial-visual, bodily-kinesthetic, musical, intrapersonal, interpersonal, and naturalist [7]. Gardner's theory
provides the point that all children are intelligent, and logical intelligence is not the only intelligence
possessed by children. Children are unique individuals, so teachers or educators must see the variation or
uniqueness of each child so that the strategies used in learning effectively achieve learning objectives [8].

Learning media that can be applied have many variations, adjusted to the type of subject or material,
achievement, and the kind of intelligence students possess. According to Gardner's theory, every child has
eight bits of intelligence, one of which is musical intelligence. The learning media that are applied should
follow the type of intelligence possessed by the students because the incompatibility of the application of the
media to the kind of intelligence will hinder the knowledge and understanding of students and affect their
achievement. These problems are more complex when applied to mathematics. Mathematics has an abstract
nature, requiring memorization of some materials, such as the introduction of plane shapes and geometric
shapes.

The results of research that has been carried out show that music influences students' cognitive abilities,
such as spatial [9], [10]. Music can also improve students' mathematical skills [11], [12]. Other studies
investigate the relationship between music training, intelligence, and executive function in adulthood [13].
The application of music will improve the performance of the human brain and body, as well as positively
affect the hormone system [14]. The application of music in learning is expected to have a positive impact
on the development of student knowledge. Students will feel comfortable when learning because music can
affect students' emotions.

Based on the problems and the results of previous studies, research was conducted on the application
of music media in learning mathematics based on the musical intelligence possessed by students in learning
mathematics for early childhood on plane shape material. The music media applied consists of song lyrics
that contain an introduction to plane shapes, as well as rhythms and tones that are designed simply because
the target for this song is children so that all groups can play it. The song with the title "Aku Bangun Datar"
("1'am a plane shape™) is an interactive medium because the lyrics developed have an interaction between the
songwriter and the listener. The songs developed include knowledge of plane shapes with objects that
resemble plane shapes, such as doors that resemble rectangles, tiles that resemble squares, and so on. The
song lyrics and musical notes are shown in Figure 1 below or can be seen on the YouTube link
https://www.youtube.com/watch?v=rQtMn28J41Q.
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Figure 1. Lyrics and Notes of the Song "*Aku Bangun Datar"*

This study aimed to determine the effect of the application of musical intelligence-based media on
students' knowledge of the plane shape material. Besides, students' interest in musical intelligence-based
learning media, through the responses of students were seen descriptively.

2. RESEARCH METHODS

The method used in this research was quasi-experimental, namely, an experimental method that does
not allow researchers to control the variables and experimental conditions fully. Instead, the research design
used The One Group Pre-test-Post-test Design. In this design, the treatment effect was decided based on the
difference between the pre-test and post-test without any comparison with the control group. The research
design model can be seen in Table 1, as follows:

Table 1. Research Design Model

Pre-test Treatment Post-test
Yl X YZ
Where:
X = Treatment given
Y1 = Test results before treatment
Y2 = Test results after treatment

The research was conducted at TPQ Al-Ikhwan Meruya, West Jakarta, which lasted for one week from 2-9
June 2021, the research time was carried out for 35 minutes for each meeting.

2.1 Research Targets and Subjects

The targets in this study were teachers, parents, and students Music was used as a form of learning
media. The song "Aku Bangun Datar" was developed to facilitate students with musical intelligence in
learning mathematics. This media is relatively flexible and can be used at home or school so parents or
teachers can accompany students in learning. Meanwhile, the research subjects were students aged five to
seven years who are at level 1, totaling 24 people with the category of musical intelligence.
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2.2 Research procedure
The research was conducted through the following procedures:

1. Measuring the intelligence of students.

2. Classifying students based on the type of intelligence they have.

3. Measuring the level of knowledge of students in the form of plane shapes (pre-test).

4. Introducing the music and the lyrics of the song “Aku Bangun Datar” to the participants on the first
day.

5. Students are given the opportunity to sing together accompanied by music on the second and third
days.

6. Students form 6 groups, each consisting of 3 people. Each group makes a different plane
shape from cardboard, which the teacher on the fourth day determines.

7. Students sing together to the accompaniment of music while showing the plane shapes that have been
made alternately, when singing the lyrics of the song "What shape am 1?" on the fifth and sixth day.

8. Measuring the level of knowledge of students in the form of a plane shape (post-test)

2.3 Research Data and Instruments

The data used in this study were a knowledge test of plane shapes before being treated (pre-test) and a
knowledge test of plane shapes after being treated (post-test). In addition, it is required data on the results of
measuring the level of intelligence of students to determine the research subject. The instruments used to
measure the musical intelligence of students are listed in Table 2, as follows:

Table 2. Questionnaire for Musical Intelligence

Response
NO STATEMENTS SS s N TS STS
1 Ananda is sensitive to tone (able to sing a song of the right pitch)
2 Ananda can remember the melody of the song easily
3 Ananda likes to sing
4 Ananda can play a musical instrument well
5  Ananda is able to move according to the rhythm of the song
6  Ananda likes to hum while doing things/activities
7 Ananda likes to beat the table rhythmically while studying
8 Anqnda is sensitive to recognize the types of sounds in the surrounding
environment
9 Ananda often moves body parts when listening to songs or music (for

example: nodding his head, moving his feet, etc.)
10 Ananda can sing a song after hearing it once or twice
Note: SS= Strongly Agree; S=Agree; N=Neutral; TS=Disagree; STS=Strongly Disagree

The instrument used in this study has gone through the stages of expert validation and validation with
statistical techniques through instrument testing.

2.4 Data Collection and Data Analysis Techniques

This research data was collected using the non-probability sampling technique. In this case, the selected
research subjects are students with a type of musical intelligence based on the results of intelligence tests
conducted at the beginning of the research. The collected data was analyzed using statistical inferential
methods with the t-test for the difference between two paired population averages (paired t-test). The
formulation of the paired t-student test is given as follows:

o 512 _ 522
1-7152
2518, P
Where:
t = t test statistics
s;2  =first group variance (pre-test)

s,2  =second group variance (post-test)
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db = degrees of freedom (n-2), where n is the number of data

11, = first and second group data correlation

3. RESULTS AND DISCUSSION

The results of the analysis obtained a description of the data as shown in Table 3 below:

Table 3. Data Description

Category N Minimum Maximum Average gt:\l,?g;g?,
pre-test 24 16 98 46.00 18.245
post-test 24 32 100 67.83 16.439

Based on Table 3, it can be seen that the number of data or research subjects is 24. The results of the
pre-test knowledge measurement revealed that the lowest (minimum) value was 16, and the highest
(maximum) value was 98. The post-test knowledge measurement results received the lowest (minimum)
value of 32 and the highest (maximum) score of 100. The average value obtained based on the pre-test data
is 46 with a standard deviation of 18.425, while the average post-test result is 67.83 with a standard deviation
of 16.439. Based on the results of the data description, it is known that the average value of the results
obtained from the post-test is greater than the average value of the results obtained from the pre-test. In
comparison, the standard deviation value obtained from the post-test results is smaller than the standard
deviation obtained from the pre-test results, so it can be concluded that the post-test data has the highest value
compared to pre-test data with a narrower (homogeneous) data diversity. The graph of the difference between
the students' pre-test and post-test results can be seen in Figure 2 below.
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Figure 2. Recapitulation of Pre-test and Post-test Students' Knowledge Tests

The difference between the pre-test and post-test data from 24 students is visible in Figure 1. The blue
chart is a visualization of the pre-test data, and the red chart is a visualization of the post-test data from each
student, shown on the X-axis with initials. Furthermore, to find out the responses of the students who were
the subjects of this study, a short interview was conducted to determine their interest in music media, which
was applied in learning to increase their knowledge of plane shapes. The interviews' results showed that 91%,
or 22 people, expressed interest in the used music media, while the remaining 9% or 2% expressed no interest,
as seen in Figure 3. The reasons described by each participant varied. The results of the categories of student
statements can be seen in Table 4 about the frequency of student reasons.
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Figure 3. Pie Chart Percentage of Students’ Interest in Learning Media

Table 4. Reasons for Students

No Student Reason Frequency
1 Learning is fun 11
2 Not bored 7
3  Easy to Memorize Plane shapes 4
4 Bored of singing the same song 2
Total 24

The results of the acquisition of data descriptions are insufficient to represent differences in the data
from the pre-test and post-test results of students' knowledge of plane shapes. Therefore, further analysis is
needed using the paired t-test to test the hypothesis that there are differences in the average results of students'
knowledge of plane shapes. They were based on the pre-test and post-test results by applying the music media
of the song "Aku Bangun Datar." Before the data was analyzed, the assumption of normality and homogeneity
of the data was tested as a requirement to use the parametric statistical method with the t-test. The results of
normality and homogeneity tests can be seen in Table 5.

Table 5. Normality and Homogeneity Test

Group Amount Normality Test (Kolmogorov- Homogeneity Test
of data Smirnov test) (Levene's test)
Pre-test 24 0.16321 (sig. 0,220)

Post-test 24 0.10829 (sig. 0,401) 0,905 (sig. 0,081)

Table 5 shows that the significance value obtained for the normality test with Kolmogorov-Smirnov's
test for each group of pre-test and post-test is 0.220 and 0.401. These values are more significant than the
error value (a) 0.05, so the hypothesis is accepted. It means that both groups of data come from the normally
distributed population. The homogeneity test with Levene's test obtained a significance value of 0.081, which
is greater than the error value (o) 0.05, so the hypothesis is accepted, which means that the two data groups
are homogeneous. Because the assumptions of normality and homogeneity have been met, the data analysis
using the t-test can be seen in Table 6 and Table 7, as follows:

Table 6. The Correlation of Pre-test and Post-test data
Total Data (N) Correlation Significance
Pre-test and Post-test 24 0.707 0.000

Table 7. The Result of T-test
t Db Significance (two-way)
Pre-test dan Post-test -8.000 23 0.000
trable = t(0.05; 23) = -2.0686 (twanie at a significant level 0.05 and db = 23)

Based on the results of data analysis in Tables 6 and 7, the T-count is -8,000, and the t-table is -2.0686.
Based on Table 6, the correlation value of the pre-test and post-test data is 0.707, or 70.7%. Based on the
significance value obtained, 0.000 is smaller than the error tolerance value () of 0.05, so the correlation
value is declared significant. Based on Table 7, it is known that t-count < t-table (-8.000 < -2.0686), so the
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hypothesis is rejected. It means that there is a difference in the average knowledge of students about plane
shapes before and after the application of music learning media based on musical intelligence. Therefore, in
this case, it can be concluded that the music media that are applied in learning mathematics on plane shapes
affect students' knowledge of plane shapes.

The research results obtained are in line with the results of previous studies that found the application
of music in learning can optimize student learning outcomes because the music that contains elements of tone
and rhythm will provide calm and comfort so that students can participate in education without pressure.
[15]-{17].

4. CONCLUSIONS

The study results conclude that the application of music media with song lyrics containing learning
materials can affect students' knowledge of the material given in learning. Especially for mathematics lessons,
the use of plane shapes, interactive music media, and song lyrics can be a fun learning facility and make it
easier for students to remember.

This study's response to students who feel bored singing the same song in every lesson is a drawback.
Weaknesses in this study can be overcome by making varied song lyrics so that there will be innovations for
other materials. Besides that, song lyrics are made interactive so that communication occurs between singers
and those who listen. Students or teachers can sing, while listening is done by the students as well as
answering the questions posed by the singer.
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