INTERNATIONAL CONFERENCE ON DIGITAL EDUCATION AND SOCIAL
SCIENCE (ICDESS) 2025
December 2025

Integrating Ethnophysics and Mobile Technology: A Needs Analysis
of Android-Based Learning Media Through North Maluku
Traditional Dance

Irnin Agustina Dwi Astuti*, Ria Asep Sumarni, Irawan Setiadi
Universitas Indraprasta PGRI, Jakarta, Indonesia

e-mail: irnin.agustina@gmail.com*, riaasepsumarni@gmail.com, irawanstd91@gmail.com
* Corresponding Author: irnin.agustina@gmail.com

Abstract: Ternate has a variety of traditional dances passed down from generation to
generation as a regional identity. One effort to preserve local culture is by integrating
traditional dances into Physics learning through an ethnophysics approach. This study
aims to identify the need for Android-based ethnophysics learning media to be used in
Physics education. The needs analysis focused on students in one of the schools in Ternate,
Indonesia. The data collection method used was quantitative, employing purposive
sampling techniques. A sample consisting of 66 students and 3 Physics teachers was used
to obtain the data. Data were collected through observation, interviews, and the
distribution of questionnaire surveys. The results of the needs analysis of students and
Physics teachers regarding Android-based ethnophysics learning media that incorporates
traditional dances from North Maluku into Physics subjects indicate that such media is
indeed needed by both students and Physics teachers in one of the schools in Ternate,
Indonesia.

Key Words: Ethnophysics, Android-based Learning Media, Traditional Dances

Introduction

North Maluku, particularly Ternate, is a region rich in culture and history. Ternate is one
of the four Sultanates in North Maluku that had a significant influence in the Indonesian
archipelago in the past. The Sultanate of Ternate has a long history, having been established
since the 13th century. It played a crucial role in the spice trade, especially cloves, which were
the main commodity and attracted the interest of European nations. Ternate is home to
various traditional dances, such as the Cakalele Dance, which is usually performed at
traditional ceremonies or to welcome guests. This dance reflects the spirit of heroism and the
history of wars that once took place in the region.

Culture encompasses all the creations, emotions, and creativity of a community, including
forms of law, knowledge, tradition, art, language, and so forth, which have become part of the people's
lives and are passed down from generation to generation as the identity of a society. Preserving local
culture in our region is important, as it fosters a strong sense of national pride (Handayani, 2023; Agus,
2021). Incorporating cultural dances into education can be an effective way to introduce cultural
values, history, and artistic skills to students. Learning strategies that focus on teaching local culture
represent a form of education based on the unique skills of each region, aiming to strengthen students’
character from early education (Suri, 2021; Sakti, 2024).

The initial step in integrating culture into the learning process is identifying physics
concepts present within that culture (Govender, 2022; Mashoko, 2022). Traditional dances can
be closely linked to physics concepts, particularly those related to motion, energy, and
dynamics. Besides the movement in dance, the accompanying musical instruments can also
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be associated with physics. Traditional music has a strong connection to physical concepts,
especially sound waves.

Ethnophysics is a field of study that links physics concepts with culture, particularly the
traditional practices and knowledge held by a community. The term combines “ethno,”
referring to culture or ethnography, with “physics,” the science of nature and physical
phenomena. Ethnophysics seeks to understand how physics concepts are applied or
interpreted in specific cultural contexts (Batlolona, 2022; Astuti, 2022). It is often explored as
content for educational materials, focusing on culture as the social heritage of a community
(Gadaza, 2025; Murzyn-Kupisz, 2013).

Currently, there are still very few learning activities that relate cultural dances to physics
concepts. Integrating traditional dance into physics lessons can be an innovative approach
that not only deepens students’ understanding of physics but also enhances their appreciation
of local culture. For example, using dance movements to explain concepts such as momentum,
force, and energy can make learning more contextual and meaningful for students. This
approach can also help preserve cultural heritage while encouraging student interest in
science subjects. Teaching materials must be designed and written thoroughly and
systematically so they can be used by educators to support and facilitate the learning process
(Al-Kamzari, 2025).

The development of educational technology media has undergone significant changes
over time, driven by advances in digital technology and the internet. Learning media can be
seen as a tool for delivering educational messages and helping to clarify communication so
that delivery is not too complicated (Lubis, 2023; Mudinillah, 2022). Utilizing more advanced
learning media can significantly increase students' motivation and interest in learning.
Technologies such as touch screens, interactive software, and digital presentation tools enable
students to interact directly with learning content. This interactivity makes learning more
engaging and can boost student participation. Attractive and interactive learning media can
help students understand material more easily, anytime and anywhere. Media that includes
images, videos, audio, animations, and simulations can engage more senses and enhance
students’ memory retention (Astuti, 2019). One form of online learning media is Android-
based learning media. The use of Android-based learning media has the potential to improve
students’ academic performance, both in cognitive learning outcomes and learning
motivation (Astuti, 2018; Listianingsih, 2021).

Based on the discussion above, the researcher aims to conduct a study on the needs
analysis of Android-based learning media containing ethnophysics material related to
traditional dances in North Maluku, Ternate. The purpose of this study is to identify the needs
for Android-based learning media featuring ethnophysics content. Without a proper needs
analysis, effective learning objectives cannot be achieved through the development of
instructional materials.

The novelty of this study lies in the needs analysis for the development of Android-based
ethnophysics learning media by integrating the traditional dances of North Maluku as a
context for physics education. While previous studies have often connected local wisdom with
learning, they were mostly limited to printed teaching materials or conceptual cultural
integration. This study offers a new contribution by directing the development of interactive
digital media that not only enhances students’ understanding of physics concepts but also
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serves as a medium for preserving local culture. Thus, this research opens opportunities for
innovation in technology-based science education that is grounded in the richness of regional
culture.

Method

This study collected data for a student needs analysis through a questionnaire using a
guantitative approach. In quantitative research, a population or sample is typically used to
represent the research subjects. The selection of the population or sample was carried out
randomly, with certain considerations. Data were collected using specific research
instruments, which served as a reference for drawing conclusions in the study.

The results of the student needs analysis were obtained from respondents namely,
students using purposive sampling. This technique selects samples randomly while
considering specific factors to obtain representative data. Respondents were randomly
selected from in one of the schools in Ternate, Indonesia, consisting of 66 students enrolled
in Physics classes. Data collection for the needs analysis was conducted through observation,
interviews, and questionnaire responses.

The questionnaire included statements and questions related to student needs, the
facilities available to both students and the school, as well as topics related to ethnophysics.
The questionnaire was developed with a focus on assessing student needs regarding learning
media, especially Android-based media. In addition, a needs analysis was also conducted
involving three Physics teachers at SMA N 4 Ternate.

Results and Discussion

The analysis conducted in this study includes student character analysis, material
analysis, curriculum analysis, student needs analysis, and teacher needs analysis at SMA N 4
Ternate. Based on the research carried out through observations, interviews, and data
collection, the following results were obtained:

3.1. Student Character Analysis

One of the crucial stages in the lesson planning process is analyzing student
characteristics. Character can generally be seen through interactions with parents, teachers,
peers, and the environment, and it can also be inferred from learning outcomes, either directly
or through others’ observations.

Our analysis of student characteristics was obtained through interviews with Physics
teachers at SMA N 4 Ternate. The interview revealed several student traits, such as a learning
preference for new and engaging experiences. Students showed more interest in innovative
and unique learning media. In addition, while some students were active in class, their talents
had not been fully explored due to limited facilities and infrastructure. Several students Iso
expressed a stronger preference for extracurricular activities like dancing over classroom
learning activities.

3.2. Material Analysis

Conducting material and instructional content analysis is essential to determine
appropriate materials to be used in classroom learning. Physics is a scientific discipline focused
on theories and formulas, both in academic content and in everyday life.

Our material analysis was conducted through interviews with Physics teachers and by
observing the school environment at SMA N 4 Ternate. According to the Physics teacher, the
material taught follows the curriculum and basic competencies. Meanwhile, from the school
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environment observations, the school offers extracurricular and subject activities in the arts,
such as performing traditional dances. This provides an opportunity to integrate these
activities into learning and relate them to physics material, potentially increasing student
engagement.
Based on this connection, the researcher conducted a material analysis focusing on motion in
traditional dances from North Maluku.
3.3. Curriculum Analysis

In the curriculum analysis stage, the researcher reviewed the basic competencies in the
Physics subject syllabus. Based on the analysis, physics topics related to motion are found in
grades X and XI, and the data obtained are as follows:

Table 1. Basic Competencies in Physics Subjects Related to the Concept of Motion

Grade Basic Competencies Material

X e Explain the nature of physics, itsroleinlife, o The Nature of Physics and the Scientific
the scientific method, and laboratory Procedure: The nature of physics and the
safety procedures. importance of studying it, the scope of

e Analyze physical quantities in uniform physics.
linear motion (constant speed) and e Linear Motion: Linear motion with
uniformly accelerated linear motion constant speed, linear motion with
(constant acceleration), along with their constant acceleration.
applications in daily life, such as traffic e Newton's Laws: Newton’s laws of motion,
safety. applications of Newton's laws in everyday
e Analyze interactions involving force as well events.
as the relationship between force, mass, e Momentum and Impulse: Momentum,
and linear motion, and their applications in impulse, perfectly elastic collisions,
everyday life. partially elastic collisions, and inelastic
collisions.

Xl e Apply the concepts of momentum and e Rotational Equilibrium and Dynamics:
impulse, as well as the law of Torque, moment of inertia, equilibrium of
conservation of momentum, in everyday rigid bodies, center of mass, and the law of
life. conservation of angular momentum in

rotational motion.

Based on table 1, in Grade X, students are introduced to the nature of physics as a
science that systematically studies natural phenomena and its important role in everyday life.
The students are introduced to the scientific method, laboratory safety protocols, as well as
the fundamental principles of uniform linear motion (constant velocity) and uniformly
accelerated linear motion (constant acceleration). In addition, students analyze the
relationship between force, mass, and motion based on Newton’s Laws, as well as the
application of these concepts in real-life situations such as traffic safety and daily physical
activities. In Grade XI, the learning continues with the concepts of momentum and impulse,
as well as the law of conservation of momentum, applied to various real-world events such
as collisions and object motion. Students also begin to study rotational dynamics, including
torque, moment of inertia, equilibrium of rigid bodies, center of mass, and conservation of
angular momentum. This material equips students with a more advanced understanding of
how objects move and interact in mechanical systems, thus expanding their physics
knowledge into more practical and in-depth applications.

3.4. Needs Analysis
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Needs analysis is essential to determine students’ readiness and their requirements for
learning media. At this stage, we distributed a needs questionnaire for Android-based
learning media, which was completed by 66 students and 3 Physics teachers at SMA N 4
Ternate.

The questionnaire was created using Google Forms and consisted of several questions
related to learning media and ethnophysics. The results of the needs analysis from both

students and teachers are presented in the following data:
Table 2. Results of Students' Needs Analysis.

No Student Needs Analysis Questions Yes No
1 Areyou enthusiastic about participating in Physics learning in the classroom? 63 3
2 Do you find it difficult to learn Physics materials? 20 46
Is current Physics learning connected to local culture in your environment? 50 16
4 Do you need alternative learning materials that are easier and more interesting to understand 55 11
Physics?
5 Are you familiar with the concept of ethnophysics? 27 39
6 Do you agree with the development of an Android-based ethnophysics learning application? 57 9
7 Do you own a smartphone or tablet? 57 9
8 Is Physics currently being taught using other learning approaches? 42 24
9 Does the printed textbook used in class help develop your creative thinking skills? 61 5
10 Does the printed textbook used in class enhance your understanding? 64 2
11 Have you ever learned using an Android smartphone? 54 12
12 Are you familiar with the traditional dances in Ternate? 58 8
13 Do you understand the concept of kinematics well? 26 40
14 Do you have a strong interest in learning Physics? 64 2
15 Do you prefer learning Physics through visual aids like images or videos? 47 19

Based on the table 2 of the results of the needs analysis given to the students of SMA N
4 Ternate, the following data were obtained: 63 students showed enthusiasm in physics
learning activities in class, 57 students owned smartphones which had also been used in
learning activities, and most students agreed with the idea of using alternative Android-based
teaching materials via smartphones to explain physics concepts connected to local culture.
Students showed greater interest in physics learning that presents material with visuals and
images. Additionally, it was found that students are familiar with traditional dances; however,
they do not yet understand the physics concepts involved in those dances.

Table 3. Results of Teachers' Needs Analysis.

No Teacher Needs Analysis Question Items Yes No
Do you know about Ethnophysics? 1 2

2 Have you ever implemented Ethnophysics-based learning? 0 3
In your current physics teaching, do you relate the material to the surrounding culture? 1 2

Do you need alternative teaching materials that are easier and more engaging to help understand

4 physics concepts? 0
5 Do you use technology in your teaching? 3 0
6 Do you agree with the development of an Android-based Ethnophysics learning application? 3 0
7 Do you use a smartphone or tablet in your teaching? 3 0
8 Do you enjoy innovating in teaching physics? 3 0

[357]



No Teacher Needs Analysis Question Items Yes No

9 Is the kinematics material you teach well understood by your students? 2 1

10 Have you ever used the surrounding environment as a learning resource in your teaching? 3 0

Based on the table 3, the results of the Android-based learning media needs
guestionnaire distributed to three Physics teachers at SMA N 4 Ternate, it was found that only
one teacher was already familiar with ethnophysics, conducted learning activities by
integrating cultural elements, and used a tablet in the teaching process. However, none of
the three teachers had implemented ethnophysics-based learning, although all agreed with
the development of an Android-based ethnophysics learning application.

Studying local culture provides double benefits for physics teachers. In addition to
instilling cultural values in students as part of preserving regional heritage, teachers can also
enhance the relevance of physics learning, making it easier to understand and more relatable
to students' real-life experiences (Oladejo, 2023; Boe, 2018). This can foster interest and
motivation in learning, as students feel that the material being taught is closely connected to
their everyday lives (Ratri, 2025). Teachers who are able to relate physics to local culture also
help create contextual, meaningful learning that appreciates diversity.

The integration of physics and local culture is also part of an ethnoscience approach
that can strengthen students' identity as members of a scientific community rooted in their
cultural heritage. Physics teachers are required to have sufficient understanding of local
culture in order to identify the potential of local wisdom that can be transformed into physics
learning material (Laos, 2020; Andrini, 2019; Suastra, 2017). In this way, teachers not only
serve as conveyors of scientific knowledge but also as agents of cultural preservation and
developers of innovative and character-based learning models. Learning oriented toward
local wisdom can improve students’ achievement, as it provides deeper contextual
experiences that help them grasp the material more effectively (Eliezanatalie, 2023; Susanto,
2023; Hikmawati, 2023).

To support this integration, the use of Android-based learning media can be an effective
and engaging solution (Humairah, 2020; Maryani, 2025; Cahya, 2020). This type of media
enables teachers to present physics materials connected to local culture through interactive
applications, videos, simulations, animations, and infographics that students can easily access
via smartphones or tablets. Besides increasing the appeal of the lessons, Android-based
media also supports independent and flexible learning (Novaliendry, 2020; Bahri, 2020). With
the development of Android-based ethnophysics learning applications, teachers can enrich
their teaching methods while utilizing technology as a bridge between science and culture.
The use of Android-based learning media offers numerous benefits in the learning process,
one of which is enhancing student engagement and motivation (Romadiah, 2022; Arifah,
2025; Yulianti, 2024). With interactive interfaces, easy access, and flexibility in terms of time
and place, students can become more active and independent in understanding the material
(Purwanto, 2024; Pratama, 2024). Moreover, Android-based media allows the integration of
various multimedia elements such as animations, videos, and simulations, which help explain
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abstract concepts in a more concrete and engaging way. This greatly supports contextual
learning and aligns well with the digital habits of today’s generation.

Conclusion

The results of this study indicate that both students and physics teachers at SMA N 4
Ternate demonstrate a strong need for Android-based ethnophysics learning media that
integrates traditional dances of North Maluku into physics education. Such media is expected
to enrich the learning process by making physics more contextual, engaging, and culturally
relevant, while also contributing to the preservation of local heritage. The findings highlight
the potential of ethnophysics-based approaches in fostering student interest and motivation,
as well as supporting teachers in developing innovative learning strategies. For future
research, it is recommended to design, develop, and test a prototype of the Android-based
ethnophysics application in classroom settings to evaluate its effectiveness in improving
students’ conceptual understanding, critical thinking skills, and cultural appreciation.
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