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Abstract

The purpose of this study is to develop a valid, practical, and effective of AMKA to enhance the musical intelligence of
fourth-grade elementary school students. The research employed the Plomp development model (preliminary
investigation, design, assessment, and implementation). Subject of this study were 116 students in four elementary
schools in the Ex-Residency of Semarang, Indonesia. Data collection techniques included interviews, observations,
questionnaires, and a musical intelligence test. AMKA was developed based on theoretical foundations related to
musical intelligence, user characteristics, and music education content for Grade 4. The validation results indicated that
AMKA falls into the "highly valid" category, with an average validity score (passing grade) from experts [ and II of 3.64.
Practicality testing by teachers showed that AMKA was "highly practical,” with a score of 98%, while students rated it
as "practical," with a score of 88%. The implementation of AMKA across all participating schools demonstrated its
effectiveness in improving students’ musical intelligence. The average significance value was 0.000 < 0.05. The average
improvement was categorized as “moderate,” with an N-gain interpretation score of 0.6. AMKA can serve as an
alternative tool to foster student-centered learning, promote active engagement, enhance creativity, and integrate

modern technology in music education.
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Introduction

Various conducted to
demonstrate the impact of musical intelligence on
children's development. Musical intelligence has
been shown to support the development of
creativity (1), enhance reading and language skill
(2), and improve emotional regulation, behavior,
and social skills (3). Neurological research

confirms that music has a significant influence on

studies have been

brain function (4). Studies on the effects of musical
activities have also highlighted their contribution
to visual-spatial intelligence (5), and to the
development of children's ability to judge
distances, assess speed, maintain focus, and utilize
proprioceptive, interoceptive, and exteroceptive
nervous systems (6). Furthermore, rhythmic
training has been found to significantly enhance
mathematical competence (7) and improve
students’ academic achievement (8). Efforts to
enhance musical intelligence have also been
undertaken through the integration of technology.
The use of multimedia in education has been
improve intelligence,
particularly among elementary school children (9).
Other experimental studies have demonstrated

shown to musical

that virtual reality (VR) technology has had a
positive impact on music education, specifically in
clarinet instruction. This technology addresses
challenges such as the limited availability of
musical instruments in classrooms, insufficient
teacher expertise in music, and the need to
diversify learning experiences in music education
(10). An application called Musicroid, which
focuses on music learning particularly guitar and
piano has been developed to assist students in
understanding chord concepts and how to play
them (11). The Score Creator application is used as
a tool to facilitate students' understanding and
creation of music notation. This application has
been proven to enhance students’ creativity and
comprehension of musical notation concepts (12).
The Music Lab, a website developed by the Yale
Child Study Center, which offers a “Kids’ Music
Quiz” to assess children’s musical aptitude (13).
Nevertheless, the available quizzes are limited in
number and scope, focusing solely on pitch
recognition, without addressing rhythm and
melody the essential components of musical
intelligence. Meanwhile, ChordIQ serves as an
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interactive learning platform for solfeggio training
(14). Several important findings emerged from this
study. One of them is that mobile based music
learning applications have proven effective in
teaching students across different age groups.
Students' interest and academic performance were
shown to improve with the integration of
technological innovations and engaging
instructional However, the main
limitation of these applications lies in the
restricted range of musical instruments available.
Most of the music elements presented are confined
to reading notation and recognizing pitch.
Consequently, the  previously  mentioned
applications offer limited capacity in fully
enhancing children's musical intelligence. The
application menus often focus solely on notation or
pitch, and their visual designs are not always well-
suited to the developmental characteristics of
young learners. In fact, children with strong
musical intelligence are expected to possess the
ability and sensitivity to recognize various musical
elements such as rhythm, melody, timbre, and to
create original musical compositions. Therefore,
there is a pressing need to develop a more
comprehensive music learning application that

content.

incorporates all key musical components and
allows children to engage in music creation,
thereby optimizing their musical potential.

Currently available children's music applications
still have limitations in terms of content and their
capacity to enhance musical intelligence. On
mobile application platforms such as the Play
Store, most available apps
collections of children's songs or music learning
tools that focus on a single musical instrument.
Applications like Indonesian Children’s Song, Lagu
Anak PAUD TK Indonesia, Lagu Anak Muslim, and
others primarily consist of song compilations
learning  components.
Consequently, there is a growing need for an
application that not only provides music content
but also actively guides children in developing

are limited to

without  structured

their musical intelligence. Such an application
should support learning to recognize, understand,
and create music by including activities such as
distinguishing pitches, rhythms, and melodies;
imitating tones, rhythms, and melodic patterns;
and responding to rhythmic elements.

This study offers a solution by developing the
Aplikasi Musik Kreasi Anak (AMKA), a creative
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music application designed to enhance the musical
intelligence of fourth-grade elementary school
students in the Ex-Residency of Semarang. AMKA
is an Android-based mobile application that
incorporates interactive media,
elements (such as sound, music, and animation),
educational games, and tutorial modules. The
music learning menus within the application are
aligned with key indicators of musical intelligence,
including recognition of musical notation, rhythm,
tempo, creativity,
supplemented with a music test feature. The
implementation of music learning is based on the
constructivist learning model, which emphasizes
student-centered instruction and considers the
developmental tasks of children aged 9 to 12 years.
At this age, children begin to engage with society
and develop social roles; thus, group-based
learning activities are used to stimulate their
participation in social life. The development of this
application is expected to have a positive impact on
the musical intelligence of fourth-grade students in
particular, elementary school-aged
children in general.

audiovisual

and musical and are

and on

Methodology

Research Design

This study employed a research and development
(R&D) design. The development of the Aplikasi
Musik Kreasi Anak (AMKA) was adapted from the
development model proposed by Plomp &
Nieveen. This general development model is
commonly used to address problems in the field of
education and is referred to as the Plomp model
(15).

The conceptual framework of this study is
illustrated in Figure 1 below, which outlines the
relationship between the independent variable
(Children’s Creative Music Application or AMKA)
and the dependent variable (Musical Intelligence).
The framework begins with problem identification
and formulation of research questions, followed by
the development of research instruments through
both quantitative and qualitative approaches. The
development phase of AMKA involves validation
practicality
students, and

by media and material experts,

assessment by teachers and
effectiveness testing through pretest and posttest

designs.
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Figure 1: Conceptual Design of the Development of the Children’s Creative Music Application (AMKA) to
Enhance the Musical Intelligence of Fourth-Grade Elementary School Students

As shown in Figure 1, the research process
concludes with the finding that AMKA is valid,
practical, and capable of enhancing the musical
intelligence of fourth-grade elementary school
students. The model is organized into four main

phases: the preliminary investigation phase, the
design and construction phase, the assessment
phase (including testing, evaluation, and revision),
and the implementation phase. The detailed
development procedure is presented in Table 1.

Table 1: Development Phases Based on the Plomp Model

No Phase Description

1 Preliminary investigation This phase involves identifying and analyzing the educational
problems, needs, and context. It includes literature review, field
observations, and interview of users and analysis curriculum.

2 Design and Construction In this phase, the prototype of the product (AMKA) is designed
based on the findings from the previous phase. Learning content,
features, and user interface are developed in alignment with
musical intelligence indicators.

3 Assessment (Test, The prototype is tested for validity, practicality, and

Evaluation, and Revision) effectiveness. Evaluation data are collected from experts,
teachers, and students. Based on the feedback, revisions are
made to improve the application.

4 Implementation The final version of the application is implemented in real

classroom settings. Its impact on students’ musical intelligence is

measured, and the results are analyzed for educational
implications.

Population and Sample

This study was conducted in public elementary
schools located in the Ex-Residency area of
Semarang, Indonesia. A total of 116 fourth-grade
students participated as research participants
during this phase of the study. The study involved
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116 fourth-grade students, comprising 62 male
and 54 female participants. The majority of
participants were 10 years old (n = 111), with one
student aged 9 and five students aged 11.

The selected schools were located in coastal
regions along the northern coast of Java Island,
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known for a strong cultural affinity toward
dangdut music, a genre that is particularly popular
in this area. All four schools involved in the study
held an “excellent” accreditation status, reflecting

Table 2: The distribution of The Research Participants

Vol 6 | Issue 4

a high standard of institutional quality and
educational performance. The distribution of
participants across schools, presented in Table 2.

Gender Age
Research Area M v g 1 O%h 11th Total
Semarang City 14 15 1 26 3 29
Demak Regency 15 13 - 27 1 28
Kendal Regency 17 12 - 28 1 29
Semarang Regency 16 14 - 30 - 30
Total 62 54 1 111 5 116
Research Instruments intelligence. The data obtained from these

The data collection techniques used in this study
included observation, interviews, questionnaires,
and tests to measure the level of students’ musical

Table 3: Data Collection Methods

techniques consisted of both qualitative and
quantitative data. The methods and instruments
used for data collection in this study are presented
in Table 3.

Criteria Purpose Technique Instrument

Needs Analysis Identification of initial Observation, Interview  Observation sheets and
problems and learning needs interview guides

Validity Quality of the AMKA Expertjudgmentusing = AMKA validity
prototype and supporting validity scales assessment sheets and
tools validation instruments

Practicality User responses (teachersand  Questionnaire Closed-ended teacher
students) after implementing and student response
AMKA in learning questionnaires

Effectiveness The effect of AMKA on Musical Intelligence Musical intelligence test
students’ musical intelligence ~ Test application

Observation was used to examine the process of
music learning and to identify various challenges
that have occurred in schools. The observation was
at
in the Ex-Residency of

conducted in fourth-grade classrooms
elementary schools

Semarang. The observation sheet consisted of

structured teaching steps, organized into an
observation form with a column for assessing the
implementation of each instructional activity. The
in the

sub-dimensions and indicators used

observation are presented in Table 4.

Table 4: Observation Sub-Dimensions and Indicators of Music Learning Activities

No  Sub-Dimension Indicator No. of Items
1 Introductory Preparing students physically and psychologically to 4
Activities in Music  participate in learning activities
Learning
2 Core Learning Delivering music learning content 3
Activities Use of music learning components 5
3  Closing Activities Teacher summarizes the lesson 1
in Music Learning  Teacher reinforces the learned material clearly 1
Teacher conducts an evaluation of the music lesson 1
Teacher assigns tasks clearly 1
Teacher explains the plan for the next meeting 1
Total 17
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As presented in Table 4, the observation
instrument for music learning activities consists of
three sub-dimensions: introductory, core, and
closing activities. Each sub-dimension includes
several indicators related to the teacher’s and
students’ roles, totalling 17 items used for
observation.

conducted between the

researcher and four teachers as well as 40 fourth-

Interviews  were

Vol 6 | Issue 4

grade elementary school students in the Ex-
Residency of Semarang. The interview guidelines
were developed by taking into account the
variables of the study. The interview variables
categorized themes:
knowledge of music in the students’ surrounding
environment; musical intelligence; music
applications currently in use; and the need for
instructional media in music education.

were into four main

Table 5: Open-Ended Interview Guide Grid for Need Assessment

No Category Indicators No. of ltems  Sample Question
What kinds of music do you
Knowledge of musicin Students’ exposure to ) y
1 . o 7 often hear at home or in
the environment music in daily life )
your surroundings?
Ability to recognize, Can you distinguish
differentiate, and between high and low
2 Musical intelligence , 7 & .
reproduce musical notes? Can you imitate a
elements rhythm after hearing it?
o . __ Have you ever used a
. L Familiarity with existing . .
Music applications . . music learning app? What
3 . music learning 4 . s
currently in use o kind of features did it
applications
have?
What kind of music
) Expectations for effective learning media would help
Needs for music . . .
4 and fun music learning 2 you understand music

learning media
tools

better and make it more
enjoyable?

This table 5 serves as a guide for developing
interview questions in a needs assessment study
on music learning, covering aspects of knowledge,
musical intelligence, app usage, and learning media
expectations. The Open-Ended Interview Guide
Grid for Need Assessment in Table 5, outlines four
key categories used to explore students’ needs in
music learning. These include knowledge of music
their environment, musical intelligence,
familiarity =~ with  existing learning
applications, and expectations for effective and
enjoyable Each category is
supported by specific indicators, a number of

in
music

learning media.
items, and example questions designed to gather

qualitative data on students’ experiences and
preferences. The validity assessment sheet

consists of two components: content validity
(relevance and currency) and construct validity
(consistency). The AMKA validity assessment
sheet 4 (highly
appropriate), 3 (appropriate), 2 (less appropriate),
and 1 (not appropriate). The purpose of the
validation sheet in this study is to obtain expert
judgments

uses a four-point scale:

particularly from subject matter
experts regarding the quality of the music
application being developed. The content validity
of AMKA evaluates the quality of the application in
terms of the relevance of the material, content
presentation, language use, and the currency of the
information. The assessment aspects and the
content validity rubric used by experts are

presented in Table 6.

Table 6: Content Validity Assessment Grid of AMKA by Subject Matter Experts

No Aspect Indicator Item Number
1 Content Relevance  Alignment of the material with the learning 1
objectives of Grade 4 elementary school music
lessons
Material presented in the application meets 2

students’ learning needs
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No Aspect Indicator Item Number

Material is appropriate to the developmental level 3
of elementary school students

2 Material Presentation techniques 4-9

Presentation

3 Language Use Readability 10-11
Use of proper and standard Indonesian language 12-13

4 Content Currency  Novelty and up-to-dateness of the material 14-16

presented in the application

Table 7: Media Validity Assessment Grid of AMKA by Media Experts

No Aspect Indicator Item Number
1 Ease of Use and Navigation Ease of accessing/downloading the 1-2
application
Ease of navigating through the application 3-5
features
2 Visual and Audio Display Visual appearance (layout, design) 6-7

Quality of audio, text, color, and illustrations

8-12

3 Integration of Creative Music ~ Responsiveness of navigation buttons 13
Content Integration of illustrations, music, and text 14-15
4 Benefits of the Application Usefulness of the application in supporting 16-18

music learning

The Media Validity Assessment Grid of AMKA by
Media Experts in Table 7, presents four main
aspects evaluated by experts, including ease of use
and navigation, display,
integration of creative music content, and benefits
of the application. Each aspect is accompanied by
specific indicators and corresponding item
numbers, which serve as a guide for assessing the

visual and audio

overall quality, functionality, and effectiveness of
the AMKA application
learning. The practicality questionnaire in this

in supporting music

study was used to obtain responses from users.
The target users in this research were fourth-grade
teachers and students from elementary schools
across the Ex-Residency of Semarang. The
assessment used the Guttman scale, in which the
response options were limited to "Yes" and "No".

The children's musical intelligence test consisted
of three categories: pitch differentiation, melody
imitation, and rhythm imitation. The flow of the
musical intelligence test is illustrated in Figure 2.

Intelligence Test

Musical

Tone test

Exercise

5 tone tests

Score display

Fefp

l v

Exercise

Score display

> Cxercise )

5 rhythm tests

v

Score display

Figure 2: Flow of the Musical Intelligence Test
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Data Analysis

The implementation of music learning in fourth-
grade elementary school was analyzed using both
quantitative and qualitative descriptive methods.
The researcher acted as an observer, providing
assessments by marking () in the evaluation

Table 8: Passing Grade Criteria

Vol 6 | Issue 4

column using a four-point rating scale: 4 (Very
Good), 3 (Good), 2 (Fair), and 1 (Poor) (16). The
data from the AMKA validity assessment were
analyzed quantitatively using descriptive
statistics. The results were averaged to obtain a
passing grade (P), and the
interpretation are presented in Table 8.

criteria for

Score Interval Assessment Category

Description

3,26 <P <4,00 Highly Appropriate
2,51<P<3,25 Appropriate

1,76 <P < 2,50 Less Appropriate
1,00<P< 1,75 Not Appropriate

Can be used without revision

Can be used with minor revisions
Can be used with major revisions
Cannot be used; requires substantial
improvement and consultation

Table 8 presents the passing grade criteria used in
process. The criteria are
categorized into four levels; highly appropriate,
appropriate, less appropriate, and not appropriate,
based on specific score intervals and
corresponding descriptions.

Practicality was measured through teacher and
response These
questionnaires were used to gather feedback after
the implementation of learning using the AMKA

the assessment

student questionnaires.

Table 9: Interpretation Criteria for Practicality

application. Teachers and students provided their
responses by placing a check mark (\/) in the
evaluation column with the following scale: Yes = 1
and No = 0. The criteria for interpreting the
average score of responses were based on a rating
scale. The data analysis procedure for practicality
follows the method proposed by Nurhusain & Hadi
(17). The interpretation of respondents’ response
scores is presented in Table 9.

No. Percentage (%) Category

1 90<P<100 Highly Practical
2 80<P<90 Practical

3 70<P <80 Fairly Practical
4 60<P<70 Less Practical

5 P <60 Not Practical

Table 9 presents the interpretation criteria for
practicality. The criteria are divided into five
categories ranging from highly practical to not
practical based on percentage scores obtained
from the assessment results. The assessment of the
musical intelligence test was divided into three
components: pitch differentiation,
imitation, and rhythm imitation (18). For the pitch

melody

Table 10: Musical Intelligence Score Categories

differentiation and melody imitation tests,
responses were evaluated using a binary scoring
system: “correct” and “incorrect.” A correct answer
was awarded a score of 10, while an incorrect
answer received a score of 0. In contrast, the
rhythm imitation test was assessed using a rating
scale adapted from the Likert scale, consisting of

four levels: 4-3-2-1.

Category Score Range
Highly Musical 240-300
Musical 179-239
Moderately Musical 118-178
Less Musical 57-117

Not Musical 10-56

1399



Priyanto et al,

Based on the categories above, children’s musical
intelligence can be identified according to their
obtained scores (Table 10). If a child achieves a
score between 179 and 239, their level of musical
intelligence is classified as “musical.” In a study
(18), it was explained that students categorized as
“fairly musical” can still enhance their musical
through training or by being
supported in an environment that provides

intelligence

opportunities for development. However, students
categorized as “less musical” or “non-musical” face
significant challenges in improving or developing
their musical intelligence.

The improvement of musical intelligence in fourth-
grade elementary school students was measured

Table 11: N-gain Interpretation Criteria

Vol 6 | Issue 4

through the administration of pre-tests and post-
tests. The test data were analyzed using the Paired
Sample t-Test and N-gain analysis. The paired
sample t-test is used to compare two related
samples, which involve the same subjects under
different treatment conditions (19). The test was
conducted using a significance level of 0.05 (a =
5%) to examine the relationship between the
independent and dependent variables (19). N-gain
analysis was applied to determine the level of
improvement resulting from the use of AMKA in
enhancing students’ musical intelligence. The
results of the N-gain calculation were interpreted
according to the criteria high, medium, low, and no
improvement (20) presented in Table 11.

Interval (g) Category
0.70<g<1.00 High
0.30<g<0.70 Medium
0.00<g<0.30 Low

g=0.00 No improvement

Table 11 presents the interpretation criteria for
the N-gain score. The data indicate that an N-gain
value between 0.70 and 1.00 is categorized as high,
values between 0.30 and 0.70 are medium, and
values between 0.00 and 0.30 are low. Meanwhile,
an N-gain of 0.00 indicates no improvement in
learning outcomes.

Results

Preliminary Investigation

Based on the interview results, several findings
were obtained regarding children's knowledge of
music in their environment. Almost all students
stated that they enjoyed listening to and singing
music. As shown in Figure 3, YouTube was

identified as the most frequently used platform for
music learning, selected by 77.5% of participants.
Other media used included song applications
(40%), social media (17.5%), and a smaller
proportion utilized television, video players, and
other sources.

All interviewed students stated that they were able
to operate gadgets or mobile devices. Initial
information regarding music applications showed
that students primarily accessed and listened to
music through internet, based applications on
their devices. Figure 3 illustrates the types of
mobile applications most frequently used by
students to play and listen to music.

Y
Youtube 31 (77,5%)
Social media 7 (17,5%)
Television 1(2,5%)
Video Player 1(2,5%)
Song App 16 (40%)
Others 5 (12f5%) : : X
0 10 20 30 40
X = Number of students
Y = Platform for learning music

Figure 3: Student Use of Music Applications
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The
intelligence was also supported by the results of
the musical intelligence pre-test conducted using
the AMKA application. A total of 40 students
participated in the pre-test, consisting of 10
students each from Semarang City,

initial condition of students’ musical

Demak

Vol 6 | Issue 4

Regency, Kendal Regency, and Semarang Regency.
The test results indicated that students fell into the
categories of "Not Musical," "Less Musical," and
"Moderately Musical." The detailed results of the
musical intelligence test are presented in Figure 4.

G
-
\ 2
"-'\.

®  Highly Musical (1)

& Musica [0

®  Mpderately Musiesl (2]
®  Fawer Musicals (18]

Mot Musical (20)

Figure 4: Overview of Students’ Musical Intelligence

Figure 4 shows that the majority of students fell
into the "Not Musical" category, totaling 20
students. Eighteen students were categorized as
"Less Musical," while only two students were
classified as "Moderately Musical." No students
were found in the "Musical" or "Highly Musical"
categories based on the pre-test results.

Design and Construction

The design process of AMKA was carried out
through several stages, including: (i) collecting
visual assets such as images, audio, and text; (ii)
selecting the appropriate software for
programming; (iii) designing a system flowchart;
(iv) programming; and (v) testing the application.
The assets used in AMKA included images or
photographs, audio files, text or font types, and
other supporting elements. The color scheme
applied consisted of soft tones as well as black and
white. The proportion of visual elements on each
page ranged from 20% to 70% (21).

The audio assets were created using Cubase, a
Digital Audio Workstation (DAW) used for
recording, and mastering purposes.
Cubase, developed by Steinberg, is designed for

mixing,

music and MIDI recording, arrangement, and

1401

editing (22). The textual elements used in the
application were designed to capture users’
attention, employ legible typography, and be laid
out in a manner that enhances readability (23).
Based on these considerations, the fonts used in
AMKA were selected for their simplicity, clarity,
and suitability for children's cognitive and visual
characteristics.

The software used to build the AMKA program is
Kodular. Developers can create custom extension
blocks in the Integrated Development
Environment (IDE) as needed (24). User data
generated from the AMKA application such as user
settings, location preferences, user scores, and
other relevant data are stored in the back end. The
back-end development utilizes JavaScript, HTML,
CSS, and PHP. The system flowchart of the main
menu in AMKA is presented in Figure 5.

The screen layout was designed in portrait
orientation, as it was deemed the most suitable for
the overall design concept. This orientation was
selected based on the consideration that it
provides a more comfortable user experience and
enhances readability. The layout in portrait mode
is presented in Figure 6.



Priyanto et al,

Vol 6 | Issue 4

Mucil 4??\ -
rea’
A2l 9
ﬁ»{na& o ’.!
s B A s Y
2 Bt
2 —
a - vt B Jeny
s g G S 4
R s 8 b
ayr TS

Figure 6: Portrait Orientation Display of AMKA

Table 12: Content Validity Assessment of AMKA by Subject Matter Experts

Expert Validity Reliability (R %)

Score Category Score Category
Expert ] 3.88 Highly Valid 97% Reliable
Expert I 3.75 Highly Valid 94% Reliable

Assessment (Test, Evaluation, and
Revision)

Validation Assessment of AMKA Prototype I
The content validity of the AMKA application
reflects the quality of the application in terms of
content relevance, material presentation, language
use, and content currency. The results of the
content validity assessment of AMKA by subject
matter experts are presented in Table 12.
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Table 12 presents the results of the content
validity assessment of AMKA by subject matter
experts. The average validity score or passing
grade (P) from Expert1and Expert Il was 3.81. This
result falls within the range of 3.26 < P < 4.00,
indicating that the content is categorized as
“Highly Valid.” Meanwhile, the average percentage
of agreement (R) between the two experts was
95%, which exceeds the minimum threshold of
75%, signifying that the instrument is “Reliable.”



Table 13: Content Validity Assessment of AMKA by Media Experts

Expert Validity Reliability (R %)

Score Category Score Category
Expert 3,56 Highly Valid 89 Reliable
Expert 11 3,72 Highly Valid 93 Reliable

Table 13 shows the results of the content validity
assessment of AMKA by media experts. The
average validity score or passing grade (P) from
Experts [ and Il was 3.64. This result indicates that
3.26 < P < 4.00, which falls into the “Highly
Feasible” category. Meanwhile, the average
percentage of agreement (R) between Experts I
and II was 91%, showing that the reliability
percentage was = 75%. Therefore, the evaluation
of AMKA is considered reliable according to expert
judgment. Based on the results presented in Table
13, it can be concluded that, in terms of construct,

AMKA is highly feasible and reliable for use in
teaching Music for fourth-grade elementary school
students.

Practicality Test Results

The practicality
questionnaire aimed at obtaining responses from
fourth-grade elementary school students and
teachers in the Ex-Residency of Semarang
regarding the use of the AMKA application. The
practicality assessment was conducted after the

second trial involved a

music learning sessions utilizing AMKA.

Table 14: Practicality Assessment of AMKA According to Fourth-Grade Elementary Students in the Ex-

Residency of Semarang

Research Area Percentage (%) Assessment Result
Semarang City 86,4 Practical

Demak Regency 85 Practical

Kendal Regency 90 Highly Practical
Semarang Regency 90 Highly Practical

Table 14 shows that the average results of the
AMKA practicality test, as evaluated by students
from all fourth-grade elementary schools in the
former Semarang Residency area, fall within the

categories of “Practical” and “Highly Practical.”
Therefore, AMKA is accepted and can be effectively
implemented in music learning for fourth-grade
elementary school students.

Table 15: Practicality Assessment of AMKA According to Fourth-Grade Teachers in the Ex-Residency of

Semarang
Research Area Response Percentage (%) Category
Yes No
Semarang City 20 0 100 Highly Practical
Demak Regency 19 1 95 Highly Practical
Kendal Regency 19 1 95 Highly Practical
Semarang Regency 20 0 100 Highly Practical

The results of the practicality assessment of AMKA
by fourth-grade teachers in the Ex-Residency of
Semarang in Table 15, indicate that the application
is considered “Highly Practical” across all research
areas. Teachers from Semarang City and Semarang
Regency rated AMKA with a 100% positive
response, while teachers from Demak Regency and
Kendal Regency provided a 95% positive response.
These findings demonstrate that AMKA is
perceived as highly practical and suitable for use in
elementary music learning.
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Although the majority of teachers responded with
"Yes" to the practicality questionnaire items, two
teachers selected "No" for item number 2, which
stated: "The installation of this application is
simple." This response was due to an automatic
security warning notification generated by the
Android system during the installation process. To
address this issue and facilitate the installation of
AMKA for teachers, the researchers developed a
step-by-step installation tutorial. Overall, the
results of the practicality test showed that AMKA
was rated as "Highly Practical” by teachers of all
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fourth-grade classes in the Ex-Residency of
Semarang. Therefore, AMKA is considered
acceptable and suitable for implementation in
fourth-grade elementary school music learning.
Implementation

After the AMKA product was declared valid and
practical, it proceeded to the implementation
phase. Implementation involved the broader
dissemination of AMKA to a wider range of schools.
The subjects involved in the assessment phase
included fourth-grade students and teachers from
elementary schools in the Ex-Residency of
Semarang, which comprises Semarang City, Demak
Regency, Kendal Regency, and Semarang Regency.
The technical steps of AMKA implementation
included; explaining the concept of musical
intelligence; distributing the AMKA application
along with the learning materials; providing
guidance on the learning flow using AMKA;
conducting music learning sessions with AMKA,
and administering the musical intelligence test.

Effectiveness Test Results

The assessment phase involved fourth-grade
students and teachers from elementary schools in
the Ex-Residency of Semarang, which includes
Semarang City, Demak Regency, Kendal Regency,
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and Semarang Regency. A total of 116 students
participated in this phase. Prior to using the AMKA
application in learning,
completed a pre-test to measure their level of

classroom students
musical intelligence. Following the completion of
music learning sessions using AMKA, students then
took a post-test through their individual user
accounts. The pre-test and post-test data were
analyzed through a normality assumption test and
a paired sample t-test. The next step in the analysis
was the calculation of the N-Gain score, which was
used to measure the degree of improvement in
students' musical intelligence as a result of using
the AMKA app. The average N-gain score was 0.6,
which falls into the “moderate improvement”
category based on the interpretation criteria. A
summary of the effectiveness analysis of AMKA for
fourth-grade students in the Ex-Residency of
Semarang is presented in Table 16.

Table 16 presents the summary of the
effectiveness analysis of the AMKA application
across four research areas. The results show a
significant improvement from pretest to posttest
in all areas (Sig. 2-tailed =.000), with an average N-
Gain score of 0.6, indicating a moderate level of
effectiveness.

Table 16: Summary of the Effectiveness Analysis of the AMKA Application

Pretest Posttest Normalitas (Sig) Uji-T (Sig. N-

Research Area . . . .
Max Min Max Min Pretest Posttest (2-tailed) Gain

Semarang City 20 140 60 180 292 .090 .000 0,6

Demak Regency 20 120 40 240 .068 121 .000 0,6

Kendal Regency 20 120 40 240 .106 .092 .000 0,6

Semarang Regency 20 240 40 260 .116 .089 .000 0,6

Discussion
Utilization of Technology in Music

Education for Primary School Students
Investigative findings indicate that nearly all
elementary school students enjoy singing and
playing music, as these activities are enjoyable and
contribute positively to children's psychological
and emotional development (25). Singing is an
engaging activity that provides satisfaction for
children (26). This interest is further supported by
students' access to music through mobile devices
such as YouTube and various music applications.
According to Zhao et al, 63% of children in
Indonesia spend at least 30 minutes per day using
gadgets for entertainment (27).
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Observational data also revealed that teachers
frequently rely on singing activities due to the lack
of musical instruments and inadequate school
facilities. Moreover, teachers have not fully utilized
technology in music instruction, primarily due to
limited knowledge and access to appropriate tools.
In the past, one researcher emphasizes that
teachers must use technology effectively and stay
updated with innovations to meet the needs of the
new generation (28). The use of technological tools
is an essential resource in supporting classroom
music instruction (29).
is
engaging,
learning medium to assist teachers in delivering
music lessons.
highlighted the

Therefore, there a strong need for an

educational, and application-based
studies have also

of

Previous

importance leveraging



educational technology to enhance students’
creativity and the overall effectiveness of music
learning (30).

Advantages and Characteristics of the
AMKA Application in Primary School

Music Education

The AMKA application offers several advantages
over other children’s music learning applications,
such as ChordlQ, by providing more
comprehensive content ranging from notation,
rhythm, tempo, and music creation, to integrated
musical intelligence testing. AMKA is specifically
designed to align with the characteristics of fourth-
grade elementary students and is developed based
on Indonesian Curriculum. The development of
AMKA is grounded in constructivist learning
theory and Howard Gardner’s theory of musical
intelligence, and incorporates the Problem Based
Learning (PBL) model. This approach fosters
collaboration, problem-solving, and student
creativity in music learning (31). Within the PBL
framework, teachers are also encouraged to utilize
various learning resources from the surrounding
environment, making the learning experience
more enjoyable and meaningful, thereby
supporting children's holistic development (32).
AMKA is also tailored to the characteristics of
elementary school children, who generally enjoy
games and group activities. The application is
designed to resemble a game, featuring engaging
visuals and audio elements, and it encourages
active peer interaction. The widespread use of
mobile devices among elementary students is also
leveraged to boost learning motivation (33).
Engaging digital media can foster an enjoyable
learning environment and help optimize the
development of students’ musical intelligence
(34).
One identified limitation within the "Music
Creation" menu is that it does not yet fully align
with the ideal concept of musical composition. In
the context of elementary school students, the
term “music creation” is more accurately
interpreted as virtuoso practice, referring to
musical exercises based on the mastery of rhythm
and pitch (35). Overall, AMKA was developed with
careful consideration of educational theories,
principles  of intelligence,
characteristics, and alignment with the official
elementary school curriculum.

musical student
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AMKA meets the quality standards for the
development of instructional media, as it has
undergone a validity test prior to implementation,
followed by practicality and effectiveness testing.
One of the key criteria for selecting appropriate
learning media is its alignment and relevance to
instructional task requirements (36).

Enhancing Primary School Students’
Musical Intelligence through AMKA-

Based Learning

A total of 87.5% of students reported enjoying
singing and playing music and were accustomed to
accessing music through digital applications.
However, initial test results indicated that their
musical intelligence remained low, primarily due
to insufficient stimulation from their environment,
limited instructional exposure, and lack of learning
facilities. In fact, musical activities integrated into
classroom instruction have the potential
significantly enhance students' musical abilities
(37). Learning through the AMKA application,
which adopts the Problem-Based Learning (PBL)
model, has been shown to enhance students’
musical intelligence through of
exploration, expression, and appreciation of music
(38). AMKA provides an active and enjoyable
learning experience by engaging students directly

to

activities

with musical elements such as pitch, rhythm, and
melody.

Data indicate that 94% of students experienced an
improvement in their musical intelligence after
using the AMKA application. This effectiveness
stems from the app’s ability to allow students to
focus on listening and responding to music freely,
without teacher intervention. Student interaction
with music through the app had the most
significant impact on their auditory perception
(39). Moreover, AMKA serves as a practical
solution for elementary school teachers who may
lack musical teaching skills or face limitations in
musical instruments. Like other educational
technologies, AMKA is cost-effective, accessible,
and capable of overcoming barriers in music
education at the primary level. Technology can
help reduce constraints and teaching challenges
commonly faced with traditional instructional
materials in music education (40).

Other findings also reveal that musical intelligence
can influence other forms of intelligence. Students
categorized as highly musical or musical tended to
higher achievement

demonstrate academic
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compared to those classified as less musical or
unmusical. Previous studies have noted that
musically intelligent students prefer instructional
methods that emphasize sensory engagement and
reflective thinking (41). Musical intelligence has
been shown to support the development of
language and reading abilities (42), numeracy,
general academic intelligence (43), as well as fine

motor coordination, concentration, self-
confidence, emotional awareness, sensitivity,
social skills, teamwork, self-discipline, and

relaxation (44). Moreover, musical intelligence
plays an important role in vocabulary acquisition.
Musical training has been shown to offer multiple
cognitive and developmental benefits. It can
enhance verbal memory skills (45, 46), improve
overall memory retention (47), and increase
performance outcomes (48). Additionally, musical
training contributes to the development of musical
proficiency (49), supports children’s ability to
assess distance, consider speed, and maintain
focus, and promotes higher-level creative thinking
(50, 51).

Based on the discussion above, the results of the
musical intelligence test, which includes pitch,
melody, and rhythm tests, are related to the
musical stimuli that students receive from their
environment. A person's activity towards the
rhythm, melody, and timbre of the music they hear
has a positive relationship with students' musical
intelligence (52). Students whose musical
intelligence falls into the highly musical and
categories better
achievement compared those
categories.

musical have academic

to in other

Conclusion

The results of this study demonstrate that AMKA
developed with
characteristics and was found to be highly valid,
highly practical, and effective in enhancing the

was in accordance user

musical intelligence of fourth-grade elementary
school AMKA
alternative to promote student-centered learning,
foster active participation, enhance students’
creativity, and integrate the use of modern
technology into music education. The development

students. serves as a viable

of similar technology-based instructional media is
strongly recommended, particularly to support the
growth of musical intelligence. Musical intelligence
plays a crucial role in human development as it
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helps individuals solve problems encountered in
daily life. For children, musical intelligence
contributes significantly to the development of
other forms of intelligence, including the
enhancement of creativity and imagination,
intellectual abilities, memory retention, as well as
emotional and creative development.
Limitations

This study has several limitations that should be
acknowledged. First, the research
geographically limited to fourth-grade students in
the Ex-Residency of Semarang, which may restrict
the generalizability of the findings to other regions
or countries with different cultural, social, and
educational contexts. Second, the sample size and
age range were limited, focusing solely on a single
grade level, thus capturing the full
developmental variation of musical intelligence
across elementary school years.

Third, the measurement instrument used assessed
only two components of musical intelligence pitch
and rhythm while other important dimensions,
such as musical expression, composition, and
appreciation, were not included. Fourth, although
environmental and familial factors were identified
as influential, the study did not explore in depth

was

not

how contextual variables such as
socioeconomic status, cultural exposure, or the
quality of music education affect musical

intelligence development.
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