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Abstract. Physics learning is still often considered abstract
and less interesting by students, so a more contextual and
relevant approach is needed. Ethnophysics, which connects
the concepts of physics with the local culture, is one of the
alternatives to increase students understanding and interest.
This study aims to identify and analyze the influence of
ethnophysics-based learning on studentslearning interests
and assess its impact on students understanding of physics
concepts. In this study used mixed method with concurrent
triangulation approach, where quantitative data obtained
through Likert scale questionnaire and compared with
qualitative data from students open questions. The results
showed that the integration of ethnophysics in physics
learning has a positive impact, with an average score of
students understanding of 3.65 (high category) and
increased interest in learning with a score of 3.56 (high
category). In addition, the effectiveness of culture-based
learning was also rated high (3.65) by students. Concurrent
triangulation approach shows most students can benefit
cultural integration in physics learning. However, there are
still some students who have difficulty in applying physics
concepts to numerical problems. Therefore, this study
recommends the use of problem based learning (PBL)model
in ethnophysics-based LKPD as a strategy to strengthen
students problem-solving skills. The conclusion obtained
from this study is that the integration of ethnophysics in
physics learning can improve students understanding,
interest, and learning effectiveness. In addition, the
development of culture-based learning with the PBL approach
is recommended as an innovative strategy that not only
enhances the understanding of physics but also preserves the
local cultural heritage.

Keywords: Ethnophysics, Reog Ponorogo, student interest,
problem-based learning

Introduction

Indonesia is a country rich in diversity of natural resources and customs. Globalization
in the 21t century has led to a shift in local cultural values, causing younger generations
to lose their connection with cultural heritage (Harianto et al., 2023). In this context,
education plays a crucial role in revitalizing local cultural awareness as a means of coping
with the pressures of globalization (Sumantri, 2023). One way to improve cultural values
that began to fade is to collaborate ethnoscience in education (Khusniati et al., 2017).
Education can be used as a form of effort in empowering human potential to inherit, develop
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and build civilization in the future (Abid, 2023; Melchor & Yoder, 2024). Efforts are being
made to build civilization by increasing one's understanding of the surrounding
environment, especially those related to culture as an ancestral heritage. Culture will be
maintained if incorporated into learning activities one of which is in the field of science
education (Febrian et al., 2024). The values of local wisdom contained in the culture vary
depending on each region, because Indonesia consists of various tribes, ethnicities, and
traditions (Riyanto & Subroto, 2024; Widiarini, et al., 2025).

Reog Ponorogo, as one of the rich cultural heritages, offers a unique opportunity to
associate physics concepts with real cultural experiences (Sari & Rifai, 2019; Wulansari &
Admoko, 2021). By integrating elements of local culture in physics learning, students can
not only understand physical theories in greater depth, but also feel the connection
between science and their daily lives. For example, through the analysis of dance
movements in Reog Ponorogo, students can learn the concepts of style and momentum in
a practical way, which makes learning more interesting and relevant. This approach not
only improves students understanding of physical matter, but also arouses their interest in
further learning, as they can see the real application of the concepts taught (Rohmah et
al., 2024). Thus, ethnophysics not only serves as a teaching method, but also as a bridge
that connects students with their cultural heritage, creating a holistic and enjoyable
learning experience (Alfiah et al., 2024; Sumarni et al., 2023).

However, in the world of education, students interest in learning in Physics subjects
continues to decline (Wahyuni et al., 2021). This shows that while there is great potential
in linking physics to culture, there are still challenges to be faced. According to recent
studies, one of the main causes of low student interest is the lack of relevance between
the material taught and everyday life (Dewi & Alam 2021; Tungka et al. 2023; Utami, et
al. 2023; Yasin & Baresi, 2024). Therefore, an innovative approach such as ethnophysics
is needed, namely the connection of physics concepts with local culture, as a more
contextual and interesting learning method (Arifin et al., 2022; Rahayu et al., 2022).

Various attempts have been made by other researchers to integrate cultural elements
into the learning of physics, with the aim of increasing students understanding and interest.
For example, research by Dawana et al. (2023) shows that the use of traditional musical
instruments in physics learning can help students understand the concepts of waves and
frequencies in a more contextual way. In addition, Yuliono et al. (2017) conducted a study
highlighting the importance of the introduction of local culture in the physics curriculum,
where they found that students who studied physics through a cultural context showed
significant improvements in motivation and learning outcomes. Another study by Deta et
al. (2023) also revealed that culture-based approaches, such as ethnophysics, not only
enhance understanding of physics concepts, but also strengthen students cultural identity.
Thus, these efforts show that cultural integration in physics learning is not only a
pedagogical innovation, but also an effective strategy to bridge the gap between theory
and practice, as well as increasing the relevance of physics education in students daily lives
(Asra et al., 2021).

Other research has also shown that by linking learning to local culture, students more
easily grasp abstract concepts that were previously difficult to understand in traditional
classroom contexts (Putra et al., 2024). According to Rahayu at al. (2022), physics learning
integrated with culture improves students critical thinking skills and helps them see the
relevance of Science in everyday life. Several studies have shown that the use of Traditional
Arts in physics learning can increase student engagement and motivation. The movement
in Reog Ponorogo reflects the principle of balance and center of mass, while the use of
large masks and traditional musical devices can explain the concepts of resonance and
acoustics (Deta et al., 2023; Nasution et al. 2024).

In addition, culture-based methods also improve understanding of concepts through
direct experience, compared to more theoretical conventional methods (Puspasari et al.,
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2019; Yasin & Baresi, 2024). Study by Gifani et al. (2023) showed that students who
studied using the ethnophysical approach experienced an increase in concept
comprehension scores compared to students who only used conventional methods.
Therefore, the integration of traditional arts in the curriculum can be an alternative in
improving the effectiveness of physics learning (Namukasa, 2024).

Based on various previous studies, there are still very limited studies that deeply
explore students learning interests in studying physics through a regional arts approach,
especially Reog Ponorogo. In fact, this art contains various physical elements such as
momentum, balance, center of mass, torque, force, and resonance which are reflected in
dance movements and the use of traditional musical instruments. This study offers a
novelty by examining the integration of ethnophysics of Reog Ponorogo in physics learning
to see the extent to which this approach can increase students interest and understanding
of physics concepts. Therefore, this study aims to identify and analyze the influence of
ethnophysics-based learning on studentslearning interests and assess the impact on
students' understanding of physics concepts. Thus, this study is expected to contribute to
the development of contextual, meaningful, and local culture-based physics learning
models to bridge the gap between science and students real lives.

Methods

This study used a mixed method with concurrent triangulation approach, which is the
collection of quantitative and qualitative data simultaneously to complement and confirm
the results (Creswell & Clark, 2018). This approach was chosen to obtain a comprehensive
picture of students perceptions of the integration of Reog Ponorogo culture in physics
learning.

The sample in this study was determined by purposive sampling, taking into account
the involvement of students who have experience or understanding of the local cultural
context. Data collection was carried out through two main instruments, namely the Likert
scale questionnaire and the open question questionnaire (Sugiyono, 2022). The Likert scale
questionnaire consists of 10 statements divided into three indicators: (1) understanding of
cultural and philosophical values in the art of Reog Ponorogo, (2) interest and enthusiasm
for learning physics, and (3) motivation and effectiveness of learning through a cultural
approach. Open-ended questionnaires are used to delve deeper into students perceptions
and experiences in culture-based learning. Research procedures as presented in Figure 1.

Quantitative |« »  Qualitative
Data Collection Data Collection
Data Analysis Data Analysis

Results compared, integrated
& interpreted

Figure 1. Research flow diagram

Quantitative data were analyzed using descriptive statistical techniques, namely
calculating the average value, frequency, and percentage of each indicator. The average
response results were analyzed based on a 5-point Likert scale classification. Determination
of interpretation categories refers to the class interval method (Arikunto, 2014; Riduwan,
2016), with the results interpretation criteria in Table 1.
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Table 1. Interpretation category criteria

Average Score Range Interpretation Category
4.21 - 5.00 Very High
3.41 -4.20 High
2.61 - 3.40 Medium
1.81 - 2.60 Low
1.00 - 1.80 Very Low

Meanwhile, qualitative data from open questionnaires were analyzed using a thematic
analysis approach, namely grouping students' answers based on themes or patterns that
emerged. This analysis was used to capture deeper meaning regarding how students
interpret the physics learning experience associated with the Reog Ponorogo culture. To
strengthen the validity of the data, triangulation methods were used, where findings from
quantitative data were compared with qualitative data to see consistency or inconsistency.
This approach allows researchers to capture students' subjective nuances more
comprehensively and provide strong support for quantitative results. Validation and
reliability testing of the instrument were carried out by education practitioners, and the
results showed that the instrument was suitable for use in the context of this study (Azwar,
2018; Taherdoost, 2016).

Results and Discussion

Physics is still often considered a difficult subject because many concepts are abstract
and lack a direct relationship with the daily activities of students. An approach that can be
done to improve students understanding and interest in studying physics is by integrating
the material with local cultural arts. Ethnophysics is a relevant method used to relate
physics concepts to aspects of local culture that are already familiar to students. This
approach is in line with the findings of Gifani et al. (2023), which states that students
understand physics concepts more easily when matter is associated with their daily
experiences or local culture.

This study aims to analyze the relationship between students understanding of the
art of Reog Ponorogo with interest and attraction to learn physics through a cultural
approach. Questionnaire Data obtained from each indicator can be presented in the form
of a diagram as Figure 2.

a. First Indicator

60

58
50
40
33
30
20
10 6
o LI —

1
Wery High High Medium Low Very Low

Percentage of respondents

Interpretation Category

Figure 2. Indicator questionnaire results 1
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Figure 2, showing the results of the study with the indicator" understanding the
value of culture and philosophy in the Arts Reog Ponorogo " obtained an average score
of 3.65, which is categorized as high level. The majority of respondents (58%) have a
high understanding of the value of culture and philosophy in Reog art, while 6% are in
the very high category. A total of 33% of respondents showed understanding in the
medium category, and only a small percentage of respondents (3%) had low or very
low understanding. These results indicate that the understanding of the value of culture
and philosophy in the art of Reog Ponorogo is quite good among respondents. This can
be attributed to the role of Reog as a means of cultural education that is still sustainable
in the community
Second Indicator
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Figure 3. Indicator questionnaire results 2

Figure 3, showed the results of the analysis of indicators of interest and
enthusiasm for learning physics obtained an average score of 3.56, which is
categorized as high. Most respondents (49%) have interest and enthusiasm in the high
category, while 8% are in the very high category. A total of 38% are in the medium
category, while only a small percentage of respondents (5%) have low or very low
interest. These findings indicate that the majority of students have a fairly good
interest in learning physics, although there are still some who are less enthusiastic.

The results of this study are in line with the findings of Ardianti & Widodo (2017)
which shows that the relationship of physical matter with local culture can increase
student interest. Ethnophysical approaches, such as linking physics concepts with The
Art of Reog Ponorogo, can be an effective strategy in increasing student engagement
in learning. In addition, research by Safitri et al. (2023) found that experiment-based
learning methods can increase students enthusiasm for studying physics, especially if
the experiments are associated with real phenomena in the culture of the local
community. Integration of technology in physics learning also plays an important role
in increasing student interest. In this context, the use of simulations or learning videos
depicting movement in the art of Reog Ponorogo, such as momentum Analysis and
movement coordination dynamics, can be an innovation that increases students
interest in physics concepts. Therefore, the results of this study further strengthen the
argument that a culture-based contextual approach in physics learning can be an
effective strategy in increasing student interest and enthusiasm.

Third Indicator
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Figure 4. Indicator questionnaire results 3

Figure 4, showed the results of the analysis of motivation indicators and the
effectiveness of learning through a cultural approach obtained an average score of
3.65, which is in the high category. Most respondents (49%) consider that the cultural
approach to learning physics is quite effective and increases their motivation. As many
as 10% of respondents even showed very high motivation, while 38% were in the
medium category. Only a small percentage of respondents (3%) felt this approach was
less effective or did not improve their motivation.

This finding is in line with research by Astuti & Bhakti (2021) which states that
ethnophysical approaches can increase the relevance of physics learning to students
daily lives, thereby increasing learning motivation. In addition, Abdjul & Katili (2021)
research confirms that the effectiveness of physics learning can be improved through
the integration of local culture, especially if supported by the use of technology such
as digital simulations and experiments based on local wisdom. Thus, the results of this
study reinforce the evidence that a culture-based approach not only improves
understanding of physics, but is also able to significantly increase students learning
motivation.

d. Results of grouping open questions 1

Table 2. the results showed that the majority of respondents (74%) have a
positive view of the use of Reog Ponorogo in physics learning. This shows that the
integration of traditional arts in education can increase the attractiveness and
relevance of the subject matter for students. Respondents who gave a positive answer
may feel that Reog Ponorogo not only enriches their learning experience, but also helps
them understand physics concepts in a more interesting and contextual way. In
contrast, only 14% of respondents gave a neutral answer and 12% gave a negative
answer. Neutral respondents may feel less confident about the effectiveness of using
Reog Ponorogo in learning, while negative respondents may have doubts or less
positive experiences related to this method.

Table 2. Results of grouping answers to question 1

Group

uestion Answer
Q Answers

Making learning methods more exciting

Make learning more interesting and real .
Making learning tools to be better understood by students, Positif
more innovative and creative

726 | JIPI (Jurnal IPA dan Pembelajaran IPA), 9(3), 721-735, (2025)



Maybe it can make learning physics even more interesting
My opinion is normal Neutral
Somewhat unique

Not because art reyog Ponorogo including learning history
No because there is no Reog ponorogo art material in physics Negatif
lack of understanding

Research by Hsiao & Su (2021) shows that the integration of art in STEAM
education can increase student motivation and engagement, as well as help with more
in-depth understanding of subject matter. This is in line with the results of the study
and supports the argument that Reog Ponorogo, as a traditional art form, can serve as
an effective tool for teaching physics concepts. However, it is important to note that
although the majority of respondents gave positive responses, there were still a
number of respondents who felt neutral or negative. This indicates the need for further
evaluation of the teaching methods used and how the local culture can be effectively
integrated into the curriculum. Eisner (2002) also emphasizes the importance of
training teachers to properly implement art-based learning methods, in order to
maximize the potential of art in education.

Results of grouping open questions 2

The results of the study are contained in Table 3. showed that the majority of
respondents (67%) feel that the use of Reog Ponorogo as an art-based learning media
is effective. This suggests that the integration of art in physics education can help
students understand complex concepts in a more engaging and interactive way. The
impact of the effectiveness of the use of performing arts such as Reog Ponorogo can
help students visualize abstract physical concepts. Research by Aswara et al. (2021)
showed that learning involving visual elements can improve students understanding of
difficult material. By engaging the various senses, students can more easily remember
and understand the material.

Table 3. Results of grouping answers to question 2

Group

uestion Answer
Q Answers

Increase student engagement and motivation

Yes can improve students understanding of physical matter

Art-based learning media, such as Reog Ponorogo, can help improve Effective
understanding of physical materials in a more interesting, interactive,
and effective way

Might help
Maybe it can, because it depends on each person May Be
Depends on the person can understand it well or not Effective

I don't think it's connected, what's the connection, and why it should be in
physics

Less helpful, because I think it can make the material more difficult to
understand because they have to know a lot of things from the art of
reog

I do not know because in physics it is not taught that way

Ineffective

Although the majority of respondents felt that the use of Reog Ponorogo was
effective, there were 22 respondents who felt that this method might be effective and
11 respondents who felt it was ineffective. This indicates the need for further evaluation
of the implementation of this method in the context of learning physics. Some
respondents may feel that although Reog Ponorogo has potential, not all aspects of
this art can be applied effectively in physics learning. Research by Lauss & Helm (2025)
shows that the successful integration of art in education is highly dependent on the
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readiness of teachers and existing facilities. Based on these results, the use of Reog
Ponorogo as an art-based learning media has great potential to improve students
understanding of physics. However, it is important to conduct training for teachers and
provide adequate resources to ensure the effectiveness of these methods.
f. Results of grouping open questions 3

Research results contained in Table 4, showed that 68% of respondents felt that
the use of Reog Ponorogo can increase their interest in learning. This shows that the
integration of art in physics learning not only makes the material more interesting, but
also relevant to the local culture of students. Research by Liu et al. (2024) showed
that the emotional involvement of students has a positive impact on the learning
process. Arts such as Reog Ponorogo can evoke a sense of pride and connectedness
with culture and emotional influences, which in turn can increase interest in learning.
According to Muhartini et al. (2022), contextual learning helps students relate material
to their real experiences. By using Reog Ponorogo, students can see the application of
physics in their cultural context, thus making learning more meaningful.

Table 4. Results of grouping answers to question 3

Question Answer A(rfg/)vueprs

Yes, because they may be familiar with Reog ponorogo, and may be
interested in it, and will increase students interest in learning.

Yes, the use of Reog Ponorogo in physics learning can increase student Increase
interest because it is more interactive, contextual, and interesting and Interest
connects physics concepts with local culture.

It could be because our own art is involved

Perhaps, depending on the interests of the student of the student himself

Maybe, because I think physics is difficult to understand May

Maybe then there will be less intention to study physics not necessarily, Increase
because I haven't gotten this 2-element merge material

Eo interest Does Not

ess know
. Increase
Don't know

A total of 25 respondents stated that the use of Reog Ponorogo might increase
interest in learning. This suggests that despite the potential, some students may still
have doubts or need more experience to experience the benefits. Research by
Herpratiwi & Tohir (2022) shows that interest in learning has a significant influence on
student motivation. This indicates that learning approaches that match individual
interests, such as art and culture-based approaches, can increase students motivation
and involvement in physics learning. Only 7 respondents felt that the use of Reog
Ponorogo did not increase their interest in learning. This suggests that despite some
skepticism, the majority of students felt a positive impact. Research by Schunk et al.
(2014) showed that external factors, such as the learning environment and support
from teachers, can influence student interest. If students don't feel enough support,
they may not feel the benefits of an arts-based approach. The use of Reog Ponorogo
in physics learning not only serves as a tool to increase interest, but also as a bridge
to connect students with their culture. By integrating local cultural elements, students
can feel the relevance of the material taught, which in turn can increase their
motivation and engagement.

Concurrent Triangulation approach in this study allows simultaneous analysis of
quantitative and qualitative data to obtain a more comprehensive picture of the
effectiveness of culture-based physics learning. Through this triangulation, the quantitative
data from the Likert scale questionnaire are compared with the qualitative data from the
students open responses, so that alignment and discrepancy between the two can be
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identified. This method is important in educational research because it allows cross-
validation between the numerical perception and the subjective experience of students in
learning (Creswell & Clark, 2018).

Quantitative results showed that ethnophysical approach based on Reog Ponorogo
had a positive impact on students understanding and interest in physics learning. The
average score on the indicator of understanding physics concepts reached 3.65 (high
category), which indicates that the majority of students find it easier to understand the
concepts of momentum, balance, and center of mass through Reog movements. These
Data are reinforced by qualitative results, where most students reveal that a culture-based
approach makes physics more contextual and easy to understand. This is in line with the
research of Gifani et al. (2023), which suggests that a culture-based approach can enhance
the interrelation of science materials with students everyday experiences, thereby
strengthening their conceptual understanding.

In addition, the indicators of students interest and enthusiasm for learning physics
also showed positive results, with an average score of 3.56 (high category). Qualitative
results support this finding, where students state that cultural integration in physics makes
learning more interesting than conventional methods. They feel more motivated because
learning is not only theory-based, but also has cultural values close to their lives. Previous
research by Ardianti & Widodo (2017) found that the ethnophysical approach was able to
increase students learning motivation because they could see the relationship between
local culture and science concepts. Thus, the results of this study confirm that the
ethnophysical approach can be an innovative strategy in increasing students interest and
involvement in physics learning.

However, the Concurrent Triangulation approach also reveals discrepancies in the
data, which is an important insight for further innovation. Although quantitative results
indicate a high understanding of physical concepts, some qualitative responses indicate
that students still have difficulty applying those concepts to numerical problems. Some
students also revealed that they needed more time to understand the relationship between
Reog movement and physical principles. This suggests that although a culture-based
approach can improve conceptual understanding, additional strategies are needed to bridge
physics concepts with problem solving skills. These findings are in line with the study of
Simbolon (2015) stating that although a culture-based approach improves conceptual
understanding, students still require explicit training in the application of concepts into
numerical computation.

The mismatch of these data implies that ethnophysical approach can be further
optimized by the use of PBL model that connects cultural phenomena in Reog Ponorogo
with physical concepts exploratively. The PBL model allows students to not only
conceptually understand physics principles but also develop problem-solving skills in their
own cultural context. Yu & Zin's (2023) research suggests that PBL can promote deeper
understanding because students are actively involved in constructing knowledge through
the investigation of real problems. In the context of ethnophysics, this approach can help
students discover for themselves how the laws of physics work in Reog art, such as how
dancers maintain balance while carrying the head of a Singa Barong or how force and
momentum work in their dance movements.

For example, in PBL model learning activities, in one of the stages, namely by
providing opportunities for students to try to explore what physics concepts can be learned
from the movement of one part of the Reog Ponorogo art. The results of understanding are
discussed to strengthen concepts, exchange understanding with other groups, and
reinforcement from teachers. One of them is by visualizing the Warok dance as in Figure
5. here's:
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Figure 5. Two Warok dancers in moving and jumping positions

Furthermore, research by Gifani et al. (2023) found that students who learned
through a culture-based approach with investigative methods experienced improved
conceptual understanding and better analytical skills compared to students who only
received the material directly. Therefore, the development of ethnophysics-based LKPD
with PBL approach can be an innovative solution to bridge the gap between conceptual
understanding and numerical application in culture-based physics learning. By giving
students the opportunity to develop solutions to problems related to physical phenomena
in Reog Ponorogo, this model not only enhances their understanding of physics, but also
strengthens critical and creative thinking skills that are much needed in 21st Century
Education.

Thus, the analysis using the concurrent triangulation approach in this study not only
confirms the effectiveness of culture-based learning, but also identifies challenges that
need to be addressed to improve its effectiveness. The convergence of quantitative and
qualitative data reinforces the conclusion that the integration of Reog Ponorogo in physics
learning can improve students’ understanding and interest (Smith et al., 2022), while the
discrepancy of the data provides new insights into the need for more adaptive learning
strategies. The implication of this study is that the ethnophysical approach can not only be
applied in physics, but also potentially developed in other science subjects as an effort to
preserve culture while increasing the effectiveness of learning (Habibi et al., 2023).
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Conclusion

This study concludes that integrating Reog Ponorogo through an ethnophysics
approach in physics learning effectively increased students’ learning interest, which
reached a mean score of 3.56 (high category). It also improved students’ conceptual
understanding of physics concepts such as momentum, balance, and resonance, with a
mean score of 3.65 (high category). The overall effectiveness of culture-based learning
was likewise rated high (mean = 3.65), confirming the relevance of linking science to
students’ real-life cultural experiences. Therefore, ethnophysics has strong potential to
serve as a contextual and culture-based learning model that enhances engagement and
conceptual mastery while preserving local traditions.
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