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Abstract

Connecting physics learning to local culture can help students understand concepts in meaningful contexts.
However, its integration into co-curricular activities remains limited. This study describes students’ views on
using the kompang, a traditional musical instrument from Bengkalis Regency, to introduce physics concepts in
ethnoscience-based co-curricular activities at SMAN 9 Mandau. This quantitative descriptive study involved 50
Grade 10 students participating in the kompang activity during the 2025—-2026 implementation period. Data were
collected using a 20-item questionnaire covering three areas: students’ perceived understanding of physics
concepts, learning interest, and appreciation of local culture. Data were analyzed using the ideal percentage
method. The results showed that students’ perceptions were categorized as good, with an average score of
74.92%. Appreciation of local culture received the highest score. These findings suggest that the kompang can
serve as a contextual medium for introducing physics concepts while supporting ethnoscience-based education
and local cultural preservation.
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INTRODUCTION

Physics education is crucial for helping students develop scientific thinking skills, problem-solving
abilities, and overall scientific literacy. If these concepts are taught only through traditional formulas,
without real-world experiences, students may struggle to connect with the material. Rizaldi & Fatimah,
(2024) found that nearly 62% of students do not enjoy learning physics. Additionally, about 46% find
waves and optics to be the toughest topics to grasp. This leads to a lack of interest in learning and
poor conceptual understanding among students (Anwar et al., 2020; Saputra et al., 2024). This
situation shows a clear need for innovative teaching methods that are more relevant and
meaningful (Aprilia et al., 2025).

One effective way to tackle this issue is through ethnoscience-based learning. This method
integrates local knowledge into the science learning process (Warliani et al., 2023; Jannah et al.,
2022; Sari et al., 2023). Panis et al. (2023) state that integrating local wisdom into science instruction
can serve as a bridge between abstract scientific concepts and students’ real-world experiences.
Local knowledge can include various elements like traditional musical instruments, folk games, food,
and other cultural practices (Rahmat et al.,, 2023; Rahmawati et al., 2020). Traditional musical
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instruments can serve as engaging media for introducing physical concepts, particularly vibrations
and sound waves (Lestari et al., 2025). By playing musical instruments, students can observe the
relationships among force, vibration, frequency, and sound. Previous research has also demonstrated
the use of musical instruments as physics learning media for teaching sound wave concepts
(Wanasita et al., 2025).

One traditional musical instrument with such potential is the kompang. It is part of Malay culture
and frequently appears in religious and traditional ceremonies (Ritawati, 2025). Beyond its physical
characteristics, the kompang also represents Malay cultural identity that should be preserved
(Pamenang, 2021; Festiyed et al., 2024). Its use in physics learning can provide concrete examples of
physics concepts while fostering students’ appreciation of local culture (Sholahuddin & Admoko,
2021; Fitriah et al., 2025). The kompang is a traditional Malay musical instrument played by striking its
membrane, with a playing technique similar to that of the rebana (Nugraha & Prabowo, 2022). When
the kompang’s membrane is struck, observable phenomena related to vibration and sound occur,
providing a contextual basis for introducing basic physics concepts (Naba et al., 2024; Mustofa et al.,
2021). The observable phenomena in the kompang and their related physics concepts are presented
in Table 1.

Table 1. Observable phenomena in the kompang and related physics concepts

No Phenomena in the Kompang  Physics Concepts Explanation
1. Striking the surface of the Vibration Striking the membrane causes it to move
kompang membrane back and forth, producing vibration
2. The production of sound Sound waves The vibrations of the membrane produce
after the kompang is struck sound waves that propagate through the
surrounding air and can be heard by the
listener.
3. Differences in the loudness Amplitude of vibration Differences in vibration amplitude can be
and softness of the associated with differences in perceived
kompang’s sound loudness; larger amplitudes are generally

associated with louder sounds.

4. Variations in pitch or the Vibration Frequency The frequency of vibration is related to the
character of the sound perceived pitch; higher frequencies are
associated with higher-pitched sounds, while
lower frequencies are associated with lower-
pitched sounds.

5. The sound can be heard by Sound Wave Sound propagates through the air from the
the players and the audience  Propagation source to the listener’s ears.

6 Playing the kompang Sound Resonance Resonance may occur when an external
together vibration has a frequency close to the natural

frequency of a vibrating system, resulting in a
stronger response.

7. Differences in the Size and Natural Frequency The size and tension of the membrane affect
Tension of the Kompang the type of sound produced
Membrane

8. The Sound Weakens After a  Vibration Damping Vibrations diminish due to energy loss,
While causing the sound to weaken

These characteristics make the kompang a useful tool for connecting physics concepts with
students’ experiences (Saminan et al., 2024; Anwar et al., 2020). Co-curricular activities in schools
provide a flexible context for integrating local cultural practices into students’ learning experiences
(Fianti & Neratania, 2024; Martawijaya et al., 2025). Through co-curricular activities, schools can also
connect cultural practices with scientific concepts in a contextual way (Aprilia et al., 2025). In this
study, the kompang activity is primarily a local-culture-based co-curricular activity rather than a formal
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or scheduled physics lesson. However, the activity provides opportunities for students to encounter
physical phenomena directly through playing and observing the kompang, particularly vibration and
sound production. From this perspective, physics concepts can be introduced contextually without
changing the primary cultural purpose of the activity.

Previous studies have explored the use of local wisdom and traditional musical instruments in
physics learning, particularly in relation to vibration and sound phenomena (Lestari et al., 2025;
Sholahuddin & Admoko, 2021). However, research specifically examining the use of the kompang
within a local-culture-based co-curricular activity to introduce physics concepts remains limited. In
particular, limited attention has been given to students’ perceptions of physics concepts encountered
through their direct participation in such cultural activities, rather than through formal classroom
physics instruction.

The novelty of this study lies in examining the kompang from two interconnected perspectives: as
a local cultural practice and as a contextual medium for introducing basic physics concepts within a
co-curricular setting. The study focuses on students’ perceptions of physics concepts encountered
through their direct participation in the cultural activity, rather than through formal classroom physics
instruction.

Based on this background and the identified research gap, this study aims to describe students’
perceptions of the use of the kompang as a medium for introducing physics concepts in ethnoscience-
based co-curricular activities at SMAN 9 Mandau. Accordingly, the research question is: How do
Grade 10 students perceive the use of the kompang as a medium for introducing physics concepts in
ethnoscience-based co-curricular activities at SMAN 9 Mandau?.

METHODS

Data analysis used a quantitative approach with a descriptive design. Research data were
collected by distributing a questionnaire to measure students’ perceptions of the use of the kompang
to introduce physics concepts in co-curricular activities. The study took place at SMAN 9 Mandau,
located in Bengkalis Regency, Riau Province. This area is a Malay-speaking region known for its
traditional musical instruments, like the kompang.The kompang activity is an official school co-
curricular program implemented under the Merdeka Curriculum. The activity was conducted every
Thursday from the fourth to the eleventh lesson period, equivalent to 8 lesson hours (JP) per week,
with each lesson hour consisting of 45 minutes. The activity was implemented during October 2025,
November 2025, January 2026, and February 2026. Students participated directly in learning and
practicing the kompang as part of the co-curricular activities. The research sample included 50
students who participated in the activity. | included all members of the population in the research
sample using total sampling. The research instrument was a student perception questionnaire
consisting of 20 statements covering three aspects. Students’ responses to each statement were
measured using a five-point Likert scale, ranging from 1 (Strongly Disagree) to 5 (Strongly Agree), as
shown in Table 2 (Likert, 1932). The questionnaires was administered once after the students had
participated in the kompang co-curricular activity. Each student completed the questionnaire
individually based on their own experience during the activity. No pre-test or post-test was conducted
because the study employed a quantitative descriptive design intended to describe students’
perceptions.

Table 2. Questionnaire rating scale
Description Score
Strongly Agree
Agree
Somewhat Agree
Disagree
Strongly Disagree

P NWh~O

The research instrument indicators were developed by adapting the concept of ethnoscience-
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based learning proposed by Munandar et al., (2022) regarding the implementation of ethnoscience-
based learning in the context of local culture. These findings served as the basis for developing an
instrument to measure students’ perceptions of the use of the kompang musical instrument as a
medium for introducing physics concepts in ethnoscience-based co-curricular activities. Details of the
instrument’s aspects, indicators, and items are presented in Table 3 (Munandar et al., 2022) .

Table 3. Research aspects and indicators

Aspect Indicator

Students’ Perceptions of the Use of the 1. Ease of Understanding Physics Material
Kompang Musical Instrument as a Medium for 2. Interest and Engagement in Learning
Introducing Physics Concepts 3. Appreciation for Local Culture

The quantitative data obtained from the student perception questionnaire were analyzed using
descriptive statistics. The percentage of ideal scores (P) for each statement item and indicator was
calculated using Equation (1), adapted from Sugiyono (2019), where P is the percentage; > X is the
total score obtained from all assessment items; and N is the maximum possible score.

P =X x100% 1)

To determine the grading categories, score intervals based on the following calculations are used
as shown in Equation (2) (Arikunto, 2019).

__ Maximum Score — Minimum Score (2)

| =

Number of Categories

Data analysis involved calculating the mean and percentage for each student perception
indicator. These indicators include ease of understanding physics material, interest and engagement
in learning, and appreciation for local culture. The criteria for interpreting the ideal percentage are
presented in Table 4 (Sugiyono, 2019).

Table 4. Percentage of Ideality

Percentage of Ideality (%) Criteria
81 -100 Very Good
61 -80 Good
41-60 Fair
21-40 Poor
0-20 Very Poor

The table shows the analysis results to help interpret the data. The open-ended questionnaire
data were also used to support and clarify the quantitative findings. This approach offers a clearer
understanding of students' views on using the kompang to introduce physics concepts.

RESULTS AND DISCUSSION

Results

The analysis focused on three main indicators: ease of understanding physics material, interest
and engagement in learning, and appreciation of local culture. These indicators were used to examine
students’ perceptions of integrating kompang into physics learning activities, particularly its potential
to facilitate understanding of physics concepts, encourage active participation, and strengthen
students’ appreciation of local cultural heritage. Each indicator was assessed using students’
guestionnaire responses, which were analyzed based on the average score and percentage to
determine the corresponding evaluation criterion. This analysis provides an overview of students’
responses to the use of kompang as a culturally contextualized approach to physics learning. The
results for each indicator, including the number of questionnaire items, average score, percentage,
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and assessment criterion, are presented in Table 5.

Kompang as a Medium...

Table 5. Students’ perceptions of the use of the kompang

Indicator Number of Average Score Percentage (%) Criterion
Items

Ease of Understanding Physics 7 3,52 70,34 Good

Material

Interest and Engagement in Learning 7 3,66 73,20 Good

Appreciation for Local Culture 6 4,11 82,27 Very Good

Overall Average 20 3,76 74,92 Good

Referring to Table 5, students’ perceptions of the use of kompang to introduce physics concepts
ranged from “good” to “very good.” The appreciation of local culture indicator recorded the highest
percentage, falling into the “very good” category, indicating that students showed a particularly
positive perception toward the role of kompang in strengthening their appreciation of local culture.
Meanwhile, the indicators of learning interest and ease of understanding the material were
categorized as “good,” indicating that students perceived the kompang activity as an engaging and
contextual way to encounter physics concepts. To obtain a more detailed picture, an item-by-item
analysis of students’ responses to the questionnaire statements is presented in Table 6. At the item
level, the statement ‘I support the use of local culture in school learning activities’ recorded the
highest percentage (86.80%). This result indicates that students had a highly positive perception of
the use of kompang in the school environment. Conversely, the statement “Physics concepts become
easier to understand when related to the kompang” recorded the lowest percentage (62.40%),

although it remained within the “good” category.
Table 6. Item-level analysis of students’ perceptions
Questionnaire Percentage
Rank Statement ltem No. (%)
1 | support the use of local culture in school learning activities. 20 86,8
2 | am interested in learning more about the kompang musical 19 84
instrument as part of local culture.
3 Learning with the kompang has increased my awareness of the 17 83,6
importance of preserving local culture.
4 Using the kompang has made me appreciate local culture more. 15 83,2
5 Using the kompang has helped me understand the concept of 1 82,4
vibrations.
6 | realize that local culture can be a valuable learning resource. 18 80,8
7 Using the kompang helps me understand the concept of sound 2 78,4
waves.
8 | take part in learning activities that use the kompang. 11 78,4
9 Using the kompang makes learning physics more enjoyable. 10 77,6
10 | feel more motivated to study physics through activities based on 14 75,6
local culture.
11 | feel proud when local culture is incorporated into physics 16 75,2
lessons.
12 Learning physics using the kompang makes me more 9 73,2
enthusiastic about studying.
13 I’m more interested in studying physics when using the kompang. 8 72,8
14 Using the kompang helps me understand the real-world 7 70,4
applications of physics.
15 I'd like to see local cultural elements incorporated into other 12 68,8
physics topics.
16 The kompang helps me connect physics theories to everyday life. 4 67,6
17 | find it easier to remember the physics material I've learned 6 66
through the kompang.
18 Using the kompang has made me even more curious to learn 13 66
about physics concepts.
19 Learning with the kompang makes physics concepts more 5 65,2
concrete.
e-ISSN:2721-0529 | p-ISSN:2714-5689 @' By
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20 Physics concepts become easier to understand when related to 3 62,4
the kompang.

Discussion

This difference in students’ responses indicates that students perceived the cultural dimension of
the kompang activity more positively than its role in helping them understand physics concepts. This
finding is consistent with Yusuf, (2023) who reported that ethnoscience-based education can support
affective aspects, such as cultural values and attitudes. Through their participation in the kompang
activity, students encountered physics phenomena such as vibration, amplitude, period, frequency,
and sound propagation. When the membrane is struck, it vibrates and produces sound, providing a
contextual way to introduce these physics concepts through local cultural practices.

The Use of the Kompang to Introduce Physics Concepts

Referring to Table 5, the Ease of Understanding Physics Material indicator was categorized as
“good,” with a percentage of 70.34%. This result reflects students’ perceptions of the extent to which
the kompang activity provided opportunities to recognize and relate to physics concepts. Through co-
curricular activities, students directly encountered sound and vibration phenomena, as presented in
Figure 1. These phenomena are related to physics concepts such as vibration, amplitude, period,
frequency, and sound propagation.

Bone (Face) (Membrane)

Baluh

(Body) Sedaka

(Binding Rattan)

Air Pressure (Resonance
Chamber)

Figure 1. Students observing physics concepts through the kompang musical instrument

The students’ activity in playing the kompang, as shown in Figure 1, demonstrates their direct
involvement in the co-curricular activity through an ethnoscience approach that connects physics
concepts with local culture. This approach helps students recognize scientific principles within local
traditions (Ritawati, 2025).

This aligns with the essence of contextual learning, which connects subject matter with students’
lived experiences and may support the learning process (Sudirman et al., 2025). This finding is also
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consistent with Jufrida et al., (2025), who reported that ethnoscience-based physics learning can
support students’ understanding of physics concepts through contextual learning experiences. The
findings suggest that the kompang provides a contextual experience for introducing physics concepts,
while deeper conceptual understanding may require further instructional activities, such as group
discussions and experiments.

The Use of the Kompang to Support Interest and Engagement in Learning

Referring to Table 5, the Interest and Engagement in Learning indicator obtained a percentage of
73.20%, which was categorized as “good.” This result indicates that students had a positive
perception of their interest and engagement during the kompang co-curricular activity. This finding is
consistent with Nugraha & Prabowo, (2022) who state that traditional instruments can create
engaging and meaningful learning experiences. Activities such as playing the kompang, discussing,
and observing sound phenomena firsthand provide opportunities for students to participate actively in
the co-curricular activity, as illustrated in Figure 2.

e i - ar "

Figure 2. “Malam Berinai” co-curricular aétivity accompanied by the melody of the ko'mpang

The findings of Silla et al., (2023) support the principle of constructivism, in which students

construct their knowledge independently through direct experience using cultural artifacts that are
familiar to them.

In line with the ideas of Munandar et al., (2022), ethnoscience learning can support students’
motivation and interest in learning because it addresses topics closely related to their environment. In
the present study, this finding is reflected in the Interest and Engagement in Learning indicator, which
obtained a percentage of 73.20% and was categorized as “good” (Table 5). Furthermore, the overall
perception score reached 74.92%, also categorized as “good.” These results indicate that connecting
physics with local culture through the kompang was positively perceived by students and was
associated with their engagement in the co-curricular activity.

The Use of the Kompang to Support Appreciation of Local Culture

The appreciation for local culture indicator recorded a “very good” percentage, indicating that
students had a highly positive perception of the use of kompang in the co-curricular program and its
role in connecting local culture with physics learning. An example of students’ participation in a local
cultural activity is presented in Figure 3.
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o -Figure 3. Students using the kompang in the tradition f welcoming guests

The activity provides a highly contextual learning experience because it is directly related to the
students’ familiar environment. This finding is consistent with Warliani et al., (2023), who reported that
the integration of local wisdom can support learning experiences while strengthening students’
understanding of local culture. This ethnoscience-based co-curricular activity provides students with
opportunities to experience and appreciate local culture in Mandau Subdistrict, Bengkalis Regency,
Riau Province; it also allows students to learn how to play the kompang and to understand the cultural
values embedded in it. This finding aligns with the ethnoscience approach, which utilizes local culture
as a learning resource. Thus, the use of the kompang not only supports the introduction of physics
concepts but also contributes to fostering awareness of the importance of preserving local culture
among the younger generation (Sudirman et al., 2025).

Implications of Using the Kompang in Ethnoscience-Based Physics Learning

The physics concepts that can be introduced through the kompang are related to waves,
particularly mechanical and sound waves, including vibration, amplitude, period, frequency, sound
propagation, and resonance. This topic aligns with the Kurikulum Merdeka learning outcome, which
requires students to analyze wave phenomena and their applications in everyday life.

This is also supported by Sihombing et al., (2025), who found that integrating local wisdom into co-
curricular activities can create more contextual, engaging, and meaningful learning experiences.
Rahmawati et al., (2020) also noted that students were not only introduced to physics concepts
related to vibration and sound waves but also had opportunities to learn about and appreciate local
culture, such as kompang. The school learning process can play a significant role in introducing local
cultural values to students. This finding supports the view of Yuni S et al., (2025) who state that an
ethnoscience-based approach can strengthen students’ connection to the culture present in their
environment.

CONCLUSION

This study shows that the use of the kompang as a medium for introducing physics concepts in co-
curricular activities was viewed positively by students. The activity provided a contextual opportunity
to introduce concepts related to vibration and sound waves while supporting students’ interest and
engagement.

The Appreciation of Local Culture indicator received the most positive response, while the Ease of
Understanding Physics Material indicator received the lowest response and was still categorized as
“‘good.” These findings suggest that the kompang provides a contextual medium for introducing
physics concepts while connecting students’ learning experiences with local culture.
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