Nanotechnology Perceptions
ISSN 1660-6795
www.nano-ntp.com

Integration Of Ethnoscience In Physics
Learning To Improve Conceptual
Understanding Of Maros Muslim

University Students

Napsawati!, Muhammad Yaumi?, Siti Syamsudduha?3, Yuspiani?,
Abdul Rahman Sakka®

'Department of Physics Education, Faculty of Teacher Training and Education, Maros
Muslim University, Indonesia
2345Alauddin State Islamic University Makassar, Indonesia

This study aims to address the shortcomings of several previous studies by providing new
contributions through the elevation of more than one example of local culture in the context of
ethnoscience integration in physics learning. Involving 53 students, this study assessed their
responses to the implementation of ethnoscience integration and its impact on conceptual
understanding. The results showed that ethnoscience integration in physics learning at the Muslim
University of Maros received positive responses from students, especially related to the relevance
of the material to local culture, the suitability of the curriculum, and support for conceptual
understanding. These findings indicate that ethnoscience integration significantly improves
students' conceptual understanding, as well as connecting scientific knowledge with everyday
experiences. Although some students face challenges in applying physics concepts, the majority
reported an increase in conceptual analysis skills. Therefore, it is important for educational
institutions to continue implementing the ethnoscience approach in the physics curriculum, in order
to create relevant learning experiences and support better academic achievement.
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Introduction

In the era of globalization and digitalization marked by rapid technological advances, modern
education increasingly relies on digital devices and innovative learning methods to enhance
students' conceptual understanding. However, it is important not to forget the cultural context
that underlies the educational process. Culture, as the foundation of a society's identity, plays
an important role in shaping how people learn and understand the world [1] [2]. Amidst the
increasing development of technology, the student learning process is more directed towards
modern learning that utilizes digital devices [3] such as computers, tablets, and internet-based
learning applications [4]. Examples of this modern learning include the use of e-learning
platforms, interactive videos, computer-based physics simulations [5], to the use of augmented
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reality (AR) [6] and virtual reality (VR) to enrich the learning experience [7]. This technology
offers wider access to educational resources, makes it easier to deliver material, and allows
interaction between teachers and students without time and place limitations [8] [9].

However, this increasingly dominant modern learning can actually make students increasingly
distant from their own culture [10]. This is because excessive focus on technology tends to
ignore local wisdom, cultural values, and traditional practices that can actually be integrated
into learning [11]. For example, in physics learning, natural phenomena explained through
local culture (ethnoscience) are often forgotten because students are presented with more
universal information without local context [12].

Previous research has shown that many students have difficulty understanding complex and
abstract physics concepts, which often makes them feel frustrated [13] [14]. Various factors
can influence this problem, including differences in teaching methods applied by teachers.
Methods that do not suit students' learning styles can result in confusion and difficulty in
understanding the material [15] [16]. In addition, the lack of connection between theory and
practice in physics teaching makes it difficult for students to see the relevance of physics
concepts in everyday life [16] [17]. This is of course also exacerbated by the lack of relevant
cultural context in physics learning, which can make the subject matter feel foreign and
unfamiliar to students. The inability to relate physics learning to their local culture can reduce
student interest and exacerbate the learning difficulties they experience.

To overcome this problem, most teachers tend to apply modern learning approaches that utilize
technology such as simulations [18] , learning videos, and digital platforms [19] [20] .
Although this approach is not wrong and can increase student engagement, there is often one
important thing that is forgotten, namely the use of local culture as a reference in learning. So
without the use of local culture, students tend to see physics as a science that is separate from
their daily lives, which can ultimately reduce conceptual understanding.

Without taking into account the cultural context of students, approaches to physics learning
often fail to provide relevant and engaging learning experiences. Therefore, Abonyi suggests
the need to include cultural dimensions in science learning design so that students can more
easily connect with the subject matter [1]. This ethnoscience-based approach has also been
recommended by the Science for All Movement initiated by UNESCO in 1991 [2]. In this
context, the integration of ethnoscience in physics learning becomes very important.
Ethnoscience is scientific knowledge owned by local communities, which in this case can be
considered as part of culture [3].

Several research results show that students will find it easier to understand physics concepts
when they are explained using a contextual approach [23] [24]. This approach links the subject
matter to real situations and students' everyday experiences, which makes physics concepts
feel more relevant and meaningful. By connecting theory to real life, students not only learn
about the laws of physics in an abstract context, but also see how these principles are applied
in their lives [25]. This can increase student engagement in the learning process and encourage
them to actively participate in discussions and experiments [26]. In addition, the contextual
approach also helps students develop critical and analytical thinking skills, as they are

Nanotechnology Perceptions 20 No. 6 (2024)



Integration Of Ethnoscience In Physics.... Napsawati et al. 1328

encouraged to observe, analyze, and draw conclusions from phenomena occurring around
them [27].

By linking physics material with local cultural values, students can see the relationship
between science and everyday life, which in turn can improve their conceptual understanding.
The implementation of this approach is very important to overcome existing problems, so that
students not only understand physics theoretically, but can also appreciate and preserve the
local culture around them [28].

Previous research tends to focus on one cultural example, so it is less able to describe the
diversity of cultural values and practices that can be integrated into physics teaching. For
example, it only focuses on the relationship between the Soya-soya dance and the concept of
physics [29], and the Gandrang Bulo dance and the concept of physics [30]. These limitations
limit the potential of ethnoscience as a rich and diverse learning resource.

To address the shortcomings of several previous studies, this study provides a new contribution
by raising more than one example of local culture in the context of physics learning. By
including various examples of relevant local cultures as part of the integration of ethnoscience
in physics learning, this study provides a new perspective for students in understanding physics
concepts through the lens of the culture they are familiar with. Therefore, the purpose of this
study is to assess students' responses to the application of ethnoscience integration in physics
learning and its impact on conceptual understanding.

Literature Review
Ethnoscience

Ethnoscience is defined as a branch of science that studies scientific knowledge and practices
owned by certain traditional or ethnic communities. This knowledge is usually passed down
from generation to generation and covers various aspects of life, such as health, agriculture,
astronomy, and the environment. Ethnoscience focuses on the unique ways in which
communities understand and interpret the world around them based on local experiences,
beliefs, and culture [31].

Ethnoscience is a field of research that explores local culture in the form of language, customs,
morals, and technology produced by a particular community or individual. The focus of this
concept is indigenous knowledge, which is the focus of study in ethnoscience. This knowledge
covers various aspects of daily life that are passed down from generation to generation in
indigenous communities. One important aspect of ethnoscience is the ability to test the truth
of indigenous knowledge through scientific methods, such as literature reviews, scientific
explanations, and the creation of scientific works. Thus, ethnoscience plays a role in bridging
the gap between local wisdom and conventional science, recognizing the values contained in
traditional knowledge, and ensuring proper recognition and integration in a broader scientific
context [32]. Indigenous scientific knowledge that develops in society is passed down from
generation to generation orally, without following a particular curriculum structure or system.
This knowledge is local and is generally a way of looking at natural phenomena in society.
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The definition of ethnoscience that has been explained above is in line with the definition of
ethnoscience in several research journals, namely: Ethnoscience is a learning approach related
the actual knowledge of the community to scientific knowledge [18]. Ethnoscience is an
indigenous knowledge system integrated within the local culture, objects, and natural events
which people can practice in their daily live “Ethnoscience refers to a person’s knowledge that
develops from particular norms and local beliefs that influence one’s understanding of nature
[33].

From several expressions related to the definition of ethnoscience above, it shows that the
ethnoscience approach has the intention to link the actual knowledge possessed by a
community with scientific knowledge. Ethnoscience emphasizes the integration of indigenous
knowledge systems within the framework of local culture, objects, and natural events that can
be practiced by the community in their daily lives. Thus, the essence of the ethnoscience
approach is not only in improving the understanding of scientific concepts, but also in
embracing, preserving, and respecting the diversity of knowledge and culture that are an
integral part of the learning process.

Conceptual understanding of Physics

conceptual understanding according to Kilpatrick, Swatford & Findell (2001) is a person's
ability to understand concepts, operations and relationships found in a particular field.
Individuals who have conceptual understanding are able to construct meaning from messages
that emerge during the learning process, both through oral and written communication [34].

In the context of physics, conceptual understanding includes the ability to understand basic
concepts in physics. This understanding includes not only understanding the formal definitions
of these concepts but also the ability to see the relationships and interrelationships between
these concepts in the context of physical phenomena that occur in the real world.

In line with the understanding above, McDermott revealed that defining conceptual
understanding as a functional understanding or the logical ability to apply knowledge in
contexts or scenarios other than the one it was generated or attained [35].

Referring to the definition shows that conceptual understanding involves the ability to use
knowledge in an adaptive and flexible way, expanding understanding beyond the initial
context in which the knowledge was obtained or produced. So conceptual understanding of
physics involves a person's ability to have a deep understanding of basic concepts. in physics
and relate these concepts to real-world contexts [35].

Conceptual understanding of physics focuses more on a deep understanding of physics
concepts and the relationships between them. It includes a core understanding of the concepts
without involving too much mathematics or calculations. Conceptual understanding of physics
often involves the ability to visualize the concepts and use analogies or similes to explain
complex ideas in a more understandable way [36].

In addition, conceptual understanding also involves the ability to use relevant analogies and
metaphors so that complex concepts can be explained more easily. A person who has
understanding.
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Based on the descriptions above, it shows that understanding concepts is an important basis in
understanding physics. Without a good understanding of concepts, it is difficult to achieve
success in understanding and applying physics theories in everyday life.

Methods

This study aims to describe the state of a phenomenon, without testing a particular hypothesis
so that this type of research is included in the type of exploratory descriptive research [37]. In
this context, researchers will identify relevant local cultures as part of the integration of
ethnoscience in physics learning. To achieve this goal, researchers will collect data by
distributing small summaries containing information about local cultures related to physics
concepts. The focus of this study is on the exploration and description of the relationship
between local culture and physics concepts, without involving the development of specific
learning products or models.

The population in this study were all students of Maros Muslim University who had taken the
Basic Physics course with a total of 62 people. Sampling used the random sampling method,
namely random sampling without considering the level in the population, so that the
population is considered homogeneous. Based on the existing population, determining the
number of samples in this study used the Taro Yamane formula [38].

n=—— (@
Description:  n= Number of Samples
N= Population size
d?= Precision (set at 5% with a 95% confidence level)

Based on this formula, the number of samples (n) for the population (N) was 62 with a
precision level of 5%, namely 53 students.

The instrument used was a summary of ethnoscience integration with physics material. In
addition, a questionnaire with a Likert scale was used to collect student responses regarding
the feasibility of ethnoscience integration in physics learning and its impact on their conceptual
understanding.

The data analysis used is the descriptive statistical method, which presents the results in the
form of frequency distribution, percentage for each category. Determination of categories
using the equation:

SHighest Score—Lowest Score

Interval score = ,
number of categories

Results and Discussion
Results of ethnoscience integration (Relationship between local culture and physics)

The results of the integration of ethnoscience and the description of the relationship between
local culture and physics concepts conveyed to students are presented in Table 1. The results
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of this integration aim to provide an important foundation in understanding how these two
aspects can enrich each other to improve conceptual understanding in physics.

Table 1. The relationship between local culture and physics material as part of ethnoscience

integration

Types of local culture

Applied physics concepts

Pinisi boat artifact

The Pinisi boat is a traditional ship that is
a symbol of pride for the Bugis-Makassar
people in South Sulawesi. Making this
boat requires special skills that are passed
down from generation to generation. Not
only as a means of transportation, the
Pinisi boat also symbolizes the maritime
spirit and local cultural identity.

a. Hull.
Archimedes' Law: The hull of a ship
floating on water is a direct example of
Archimedes' law. The buoyant force acting
on the ship is equal to the weight of the
water displaced by the ship. This allows
ships with large weights to float on water.
Hydrodynamics: The streamlined shape of
the ship's hull is designed to reduce water
resistance when moving.

b. Screen.
Newton's Second Law: The sails that are
spread catch the wind. The blowing wind
exerts a force on the sails, according to
Newton's Second Law (force = mass x
acceleration). This force then propels the
ship forward.
Aerodynamics: The curved shape of the
sail is designed to catch the wind
effectively. This principle of aerodynamics
is also applied to aircraft design.

Pakarena Dance

Pakarena Dance is one of the traditional
Bugis-Makassar dances characterized by
soft and graceful movements. This dance
is often performed in traditional events
and important ceremonies as a form of
respect for ancestors and cultural heritage.

a. Rotational Motion and Angular
Acceleration
Pakkarena dance often involves circular
movements with the hands and body
rotating slowly. The concept of
rotational motion occurs when the
dancer rotates his body or spins the fan
gently. Each rotation of the hand or fan
produces angular acceleration which
describes how quickly the angle of
rotation changes over time.

b. Static and Dynamic Balance
Pakkarena Dance has elegant and
smooth movements, requiring dancers
to maintain balance both in still and
moving positions. Static balance
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The graceful movements in the Pakarena
dance are not only aesthetic, but also
convey a message about humility, respect,
and harmony in the lives of the Bugis-
Makassar people.

occurs when the dancer remains in a
still position without falling, and the
gravitational force acting on the
dancer's body must be balanced with
the reaction force from the floor. While
dynamic balance occurs when the
dancer moves, keeping his center of
mass stable even when changing
positions.

c. Friction. Friction between the dancer's
feet and the floor plays a role in
preventing slipping or loss of control
during movement. This friction allows
the dancer to control the speed and
direction of movement better. In the
Pakkarena Dance which uses slow
movements, static friction is more
dominant to maintain balance.

= :
Gandrang Bulo Dance
Gandrang Bulo Dance is a traditional
dance that is often performed with
musical accompaniment from bamboo.
This dance is known for its dynamic and
cheerful movements. Bamboo is used as a
musical instrument in the dance.

a. Sound waves

The bamboo musical instrument used in

Gandrang Bulo produces sound when

struck. In physics, sound is a mechanical

wave that propagates through a medium

(air). When the bamboo is struck, the

vibrations that occur in the bamboo create

sound waves.

b. Amplitude and Intensity of Sound .
The amplitude of the sound wave
determines the intensity or strength of
the sound produced. The harder the
bamboo is struck, the greater the
amplitude of the vibrations produced,
and the louder the sound heard. This
can be explained by the relationship
between the energy transferred to the
bamboo and the intensity of the sound
produced.
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Chalk

Kapurung is one of the traditional foods
from South Sulawesi, especially from the
Bugis and Luwu tribes . This food is made
from sago flour which is processed by
mixing it with hot water to form a thick,
chewy dough.

a. Mixing Sago with Hot Water

Heat Transfer (Conduction and
Convection), Change of State. When
boiling water is poured into sago flour, the
hot water transfers heat to the sago through
conduction (direct contact) and convection
(movement of hot water). This causes a
change in state from the initially solid sago
flour to a gel form due to starch
gelatinization, where the starch molecules
absorb water and expand.

b. Sago Stirring

Force, Tension, Viscosity . When sago is
stirred with a spoon or stirring tool, there is
a change in the viscosity or thickness of the
sago dough. This stirring involves forces
that affect the flow of sago and water
molecules.

Description of Student Responses to Ethnoscience Integration

The results of processing student response data regarding the results of cultural exploration as
part of ethnoscience integration on the indicator of local cultural involvement in learning are
presented in Figure 1 and conceptual understanding of physics through ethnoscience is

described in Figure 2.

Description of Local Cultural Introduction

II ll ll _- 1z

Very High High

Medium

Very low

m Relevance of Material to Local Culture m Alignment with the Curriculum

Support for Conceptual Understanding

Figure 1Results of data processing Description of Local Cultural Introduction

Based on the indicator data on the involvement of local culture in the physics learning process

through the ethnoscience approach in Figure 1, the following results were obtained:
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Relevance of material to local culture. The results showed that 34 students (64%) rated the
relevance of the material to local culture as very high, followed by 9 students (17%) who gave
a high rating. Only 6 students (11%) felt that the relevance was moderate, while 2 students
(4%) rated it low, and 2 other students (4%) were very low. This figure reflects that most
students feel the importance of integrating local culture into learning materials, which indicates
that the materials taught are successfully connected to their local experiences and knowledge.
This can increase students' motivation and interest in learning, because they see the connection
between academic materials and the culture they experience every day.

Compliance with the Learning Curriculum. Of the 53 students, 21 (40%) felt that the material
was very suitable for the learning curriculum, while 19 students (36%) rated it high. A total of
7 students (13%) gave a moderate rating, while 5 students (9%) felt that the suitability was
low, and 1 student (2%) rated it very low. These results indicate that the majority of students
believe that the material taught is in line with the established curriculum. This is important to
ensure that the learning process is not only culturally relevant but also meets the specified
academic standards, thus supporting the achievement of expected competencies.

Support for Conceptual Understanding. A total of 35 students (66%) gave a very high rating
for the material support for conceptual understanding, while 6 students (11%) gave a high
rating. Only 8 students (15%) felt that the support was moderate, followed by 2 students (4%)
who gave a low rating, and 2 other students (4%) very low. This shows that the majority of
students feel that the material taught is very helpful in understanding complex concepts in
physics. Strong support for conceptual understanding is essential, because good understanding
will improve students' ability to apply the knowledge they learn in real-life contexts and their
local culture.

Overall, data from 53 students showed a strong recognition of the importance of integrating
learning materials with local culture, relevance to the curriculum, and support for conceptual
understanding. The majority of students gave positive assessments, especially in the relevance
of the material to local culture and support for conceptual understanding, indicating that this
learning strategy was effective in increasing motivation and understanding. This is in line with
previous research results showing that there is an increasing interest in integrating
ethnoscience into physics learning [39]. This study identified various trends and patterns in
publications related to ethnoscience, and how this approach contributes to students'
understanding of physics concepts.

However, there were students who gave low ratings in several aspects, such as the suitability
of the material to the curriculum (9% low, 2% very low) and support for conceptual
understanding (4% low, 4% very low). This indicates the need for evaluation and improvement
in teaching, including the delivery and relevance of the material.

By reflecting and increasing student engagement, it is hoped that all students can feel the
benefits of integrating local culture and curriculum in physics learning, creating a more
inclusive and effective learning experience.

Conceptual Understanding Through Ethnoscience
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Description of Conceptual Understanding of Physics through
Ethnoscience

33
20 44 " 19 19
10 g
. > 1 3 6 1 1 3
-. — mmm -

Very High High Medium Low Very low

m Ease of Understanding Physics Concepts through Ethnoscience
® Improvement in Physics Understanding through Ethnoscience

Analytical Skills and Application of Physics

Figure 2results of data processing Description of Conceptual Understanding of Physics
Through Ethnoscience

Based on the graph in Figure 2 which shows a description of conceptual understanding of
physics through ethnoscience, the following results were obtained:

Ease of Understanding Physics Concepts through Ethnoscience. Of the total 53 students, 33
students (62.3%) indicated that they found it very easy to understand physics concepts through
the ethnoscience approach. This indicates that the integration of local cultural elements in
physics learning can improve students' understanding of the material being taught. Meanwhile,
13 students (24.5%) found it easy, and only 5 students (9.4%) found it quite difficult, and 1
student (1.9%) found it very difficult. These figures indicate that the ethnoscience approach is
effective in facilitating the understanding of physics concepts, making learning more relevant
and contextual for students.

Improving Physics Understanding through Ethnoscience. A total of 20 students (37.7%)
reported that they experienced a significant increase in their understanding of physics through
ethnoscience, while 19 students (35.8%) felt that the increase was quite good. On the other
hand, 10 students (18.9%) felt that their understanding was at a sufficient level, and 3 students
(5.7%) felt that they had experienced less improvement, while 1 student (1.9%) felt that there
was no improvement at all. These data indicate that most students feel the benefits of physics
learning integrated with ethnoscience, which links physics concepts to their daily reality and
experiences.

Physics Analysis and Application Ability. The indicators of physics analysis and application
ability show that 17 students (32.1%) feel very capable in analyzing and applying physics
concepts taught through ethnoscience. Meanwhile, 19 students (35.8%) feel quite capable, but
8 students (15.1%) feel less capable, and 6 students (11.3%) feel a low level of ability, with 3
students (5.7%) feeling very unable. These results indicate that although many students feel
they have good abilities in physics analysis and application, there are still a number of students
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who need to be encouraged and given more support in improving their abilities, so that they
can be more effective in applying physics concepts in real contexts.

Overall, these data support the theory of contextualization of education, which states that the
relevance of learning to students' experiences can make the learning process more effective
[41] . The ethnoscience approach, which integrates local culture into physics learning, not only
helps students understand concepts in depth, but also creates meaningful learning experiences.
This is in line with the situational theory by Lave and Wenger, which states that learning is
more effective when students are involved in real cultural practices [42] , allowing them to
learn in a more natural and contextual way.

In terms of understanding physics through ethnoscience, the majority of students felt helped.
This shows that ethnoscience serves as an effective tool to facilitate understanding of physics
concepts, in line with the theory that contextual and culture-based learning can help students
build connections between scientific concepts and everyday life. In addition, this approach
also showed positive results in improving the analytical and application skills of physics.
Although some students still face challenges in these aspects, overall, ethnoscience makes a
significant contribution to students' understanding and skills in physics, indicating the
importance of integrating local culture in education to support better academic achievement.
Thus, the ethnoscience approach not only improves the understanding of physics concepts but
also encourages analytical and application skills among students, although challenges in terms
of understanding still need to be overcome.

Conclusion

The results of the study showed that the integration of ethnoscience in physics learning at
Maros Muslim University received a positive response from students, especially in three main
indicators: the relevance of the material to local culture, suitability to the learning curriculum,
and support for conceptual understanding. These findings conclude that the integration of
ethnoscience significantly affects students' conceptual understanding. By linking physics
concepts to local culture, students can not only understand the material more deeply, but also
connect scientific knowledge to their daily experiences.

Although some students faced challenges in applying physics concepts, the majority reported
improved analytical and application skills in physics. This suggests that ethnoscience not only
serves as a tool to facilitate conceptual understanding, but also contributes to the development
of critical skills needed in science education.

Therefore, it is important for educational institutions to continue to develop and implement
ethnoscience approaches in physics curricula to create meaningful and relevant learning
experiences for students. Thus, the integration of local culture in physics learning not only
improves conceptual understanding but also supports better academic achievement and builds
a bridge between science and community culture.

References
[1] L. Wexler, “The Importance of Identity, History, and Culture in the Wellbeing of Indigenous
Youth,” J. Hist. Child. Youth, vol. 2, pp. 267-276, Mar. 2009, doi: 10.1353/hcy.0.0055.

Nanotechnology Perceptions 20 No. 6 (2024)



1337 Napsawati et al. Integration Of Ethnoscience In Physics....

[2]

(3]

(4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

M. Saaida, “Cultural Studies: Unraveling the Influence of Culture on Society,” vol. 1, pp. 1-15,
Jul. 2023, doi: 10.5281/zenodo.10832527.

C. Wang, X. Chen, T. Yu, Y. Liu, and Y. Jing, “Education reform and change driven by digital
technology: a bibliometric study from a global perspective,” Humanit. Soc. Sci. Commun., vol.
11, no. 1, p. 256, 2024, doi: 10.1057/s41599-024-02717-y.

J. Johansen, J. Noll, C. Johansen, and J. Johansen, “Infolnternet for education in the Global
South: A study of applications enabled by free information-only internet access in
technologically disadvantaged areas,” African J. Sci. Technol. Innov. Dev., vol. 0, no. 0, pp. 1-
13, 2021, doi: 10.1080/20421338.2021.1884326.

A. Light, A. Seravalli, and A. Light, “International Journal of CoCreation in Design and the
Arts The breakdown of the municipality as caring platform : lessons for co-design and co-
learning in the age of platform capitalism capitalism,” CoDesign, vol. 15, no. 3, pp. 192-211,
2019, doi: 10.1080/15710882.2019.1631354.

E. S. Algahtani and S. M. AlNajdi, “Potential obstacles to adopting augmented reality (AR)
technologies as pedagogical tools to support students learning in higher education,” Interact.
Learn. Environ., vol. 32, no. 7, pp. 3136-3145, Aug. 2024, doi:
10.1080/10494820.2023.2167840.

F. H. Abdeen and W. S. Albiladi, “Factors influencing the adoption of virtual reality (VR)
technology among parents of individuals with ASD,” Interact. Learn. Environ., vol. 32, no. 4,
pp. 1330-1347, Apr. 2024, doi: 10.1080/10494820.2022.2120017.

A. Haleem, M. Javaid, M. A. Qadri, and R. Suman, “Understanding the role of digital
technologies in education: A review,” Sustain. Oper. Comput., vol. 3, pp. 275-285, 2022, doi:
https://doi.org/10.1016/j.susoc.2022.05.004.

A. Alam and A. Mohanty, “Educational technology: Exploring the convergence of technology
and pedagogy through mobility, interactivity, Al, and learning tools,” Cogent Eng., vol. 10, no.
2, p. 2283282, Dec. 2023, doi: 10.1080/23311916.2023.2283282.

J. Zhang, “Educational diversity and ethnic cultural heritage in the process of globalization,”
Int. J. Anthropol. Ethnol., vol. 3, no. 1, p. 7, 2019, doi: 10.1186/s41257-019-0022-X.

O. S. Abonyi, L. Achimugu, and M. Ijok Adibe, “Innovations in Science and Technology
Education: A Case for Ethnoscience Based Science Classrooms,” Int. J. Sci. Eng. Res., vol. 5,
no. 1, pp. 52-56, 2018, [Online]. Available: http://www.ijser.org.

F. Solomon et al., “Embodied physics : Utilizing dance resources for learning and engagement
in STEM Embodied physics : Utilizing dance resources for learning and engagement in STEM,”
J. Learn. Sci., vol. 31, no. 1, pp. 73-106, 2022, doi: 10.1080/10508406.2021.2023543.

E. Dessie, D. Gebeyehu, and F. Eshetu, “Motivation, conceptual understanding, and critical
thinking as correlates and predictors of metacognition in introductory physics,” Cogent Educ.,
vol. 11, no. 1, p. 2290114, Dec. 2024, doi: 10.1080/2331186X.2023.2290114.

T. Bouchée, L. de Putter - Smits, M. Thurlings, and B. Pepin, “Towards a better understanding
of conceptual difficulties in introductory quantum physics courses,” Stud. Sci. Educ., vol. 58,
no. 2, pp. 183-202, Jul. 2022, doi: 10.1080/03057267.2021.1963579.

C. Williams, M. Stanisstreet, K. Spall, E. Boyes, and D. Dickson, “Why aren’t secondary

Nanotechnology Perceptions 20 No. 6 (2024)



Integration Of Ethnoscience In Physics.... Napsawati et al. 1338

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

students interested in physics?,” Phys. Educ., vol. 38, p. 324, Jun. 2003, doi: 10.1088/0031-
9120/38/4/306.

D. Wangchuk, D. Wangdi, S. Tshomo, and J. Zangmo, “Exploring Students’ Perceived
Difficulties of Learning Physics,” Educ. Innov. Pract, vol. 6, May 2023, doi:
10.17102/eip.6.2023.03.

C. Brion, “The impact of local culture on adult learning transfer: implications for human
resources professionals,” Hum. Resour. Dev. Int., vol. 26, no. 3, pp. 331-340, May 2023, doi:
10.1080/13678868.2022.2065444.

F. Liswar, A. Hidayati, and F. Yeni, “The Use of Phet Interactive Simulation Software in
Physics Learning,” vol. 9, pp. 135-142, 2023, doi: 10.29303/jppipa.v9iSpeciallssue.5982.

G.-L. Chiou, C.-Y. Hsu, and M.-J. Tsai, “Exploring how students interact with guidance in a
physics simulation: evidence from eye-movement and log data analyses,” Interact. Learn.
Environ., vol. 30, no. 3, pp. 484-497, Feb. 2022, doi: 10.1080/10494820.2019.1664596.

D. Samitra, M. Firdaus, and Y. Krisnawati, “Physics Education Technology Project (PhET):
Interactive Simulation to Improve Students’ Understanding of Concepts and Perceptions,” J.
Paedagogy, vol. 10, p. 646, Jul. 2023, doi: 10.33394/jp.v10i3.7879.

I. Yuliana, M. E. Cahyono, W. Widodo, and I. Irwanto, “The effect of ethnoscience-themed
picture books embedded within contextbased learning on students’ scientific literacy,” Eurasian
J. Educ. Res., vol. 2021, no. 92, pp. 317-334, 2021, doi: 10.14689/ejer.2021.92.16.

J.J. A. Idul and M. T. M. Fajardo, “Ethnoscience-based physical science learning and its effects
on students’ critical thinking skills: A meta-analysis study,” J. Math. Sci. Teach., vol. 3, no. 2,
pp. 1-10, 2023, doi: 10.29333/mathsciteacher/13700.

M. Sholahuddin and S. Admoko, “Exploration of Physics Concepts Based on Local Wisdom
Kolecer Traditional Games,” PENDIPA J. Sci. Educ., vol. 5, pp. 70-78, Jan. 2021, doi:
10.33369/pendipa.5.1.70-78.

A. Rusilowatil, Sundari, and P. Marwoto, “Development of integrated teaching materials
vibration, wave and sound with ethnoscience of bundengan for optimization of students’
scientific literation,” J. Phys. Conf. Ser., vol. 1918, no. 5, pp. 1-8, 2021, doi: 10.1088/1742-
6596/1918/5/052057.

G. Tural, “The functioning of context-based physics instruction in higher education,” Asia-
Pacific Forum Sci. Learn. Teach., vol. 14, Jun. 2013.

I. Suastra, The effectiveness of the local culture-based physics model in developing students ’
creative thinking skills and understanding of the Nature of Science (NOS). 2017.

C. Mathis, S. A. Southerland, and T. Burgess, “Physics teachers’ dispositions related to
culturally relevant pedagogy,” Int. J. Sci. Educ., vol. 45, no. 14, pp. 1162-1181, Sep. 2023, doi:
10.1080/09500693.2023.2190850.

P. W. Hastuti, W. Setianingsih, and E. Widodo, “Integrating Inquiry Based Learning and
Ethnoscience to Enhance Students’ Scientific Skills and Science Literacy,” J. Phys. Conf. Ser.,
vol. 1387, no. 1, 2019, doi: 10.1088/1742-6596/1387/1/012059.

I. A. D. Astuti, R. A. Sumarni, I. Setiadi, and R. A. Zahra, “Kajian Etnofisika Pada Tari Soya-
Soya Sebagai Sumber Ajar Fisika,” ORBITA J. Pendidik. dan Ilmu Fis., vol. 8, no. 2, p. 333,

Nanotechnology Perceptions 20 No. 6 (2024)



1339 Napsawati et al. Integration Of Ethnoscience In Physics....

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

2022, doi: 10.31764/orbita.v8i2.10415.

DU Putri et al. , “Development of Integrated Physics Supplement Books with Local Wisdom to
Strengthen Student Independence,” J. Sci. and Educ. Phys. , vol. 16, no. 2, pp. 92-99, 2020.

Sudarmin, Character Education, Ethnoscience and Local Wisdom (Concepts and their
Application in Science Research and Learning) . 2014.

Sudarmin, R. Febu, M. Nuswowati, and W. Sumarni, "Development of Ethnoscience Approach
in the Module Theme Substance Additives to Improve the Cognitive Learning Outcome and
Student's entrepreneurship,” J. Phys. Conf. Ser. , vol. 824, no. 1, 2017, doi: 10.1088/1742-
6596/824/1/012024.

R. A. Fasasi, “Effects of ethnoscience instruction, school location, and parental educational
status on learners’ attitude towards science,” Int. J. Sci. Educ., vol. 39, no. 5, pp. 548-564, 2017,
doi: 10.1080/09500693.2017.1296599.

A. O. B. Puka, “ANALISIS KEMAMPUAN PEMAHAMAN KONSEP MATEMATIKA
PADA KELAS XI BUDAYA DI SMAK St. FRANSISKUS ASISI LARANTUKA,” J. Penelit.
Pendidik. Mat. Sumba, vol. 3, no. 1, pp. 12-23, 2021, doi: 10.53395/jppms.v3i1.238.

H. J. Banda and J. Nzabahimana, “Effect of integrating physics education technology
simulations on students’ conceptual understanding in physics: A review of literature,” Phys.
Rev. Phys. Educ. Res., vol. 17, no. 2, pp. 1-18, 2021, doi:
10.1103/PhysRevPhysEducRes.17.023108.

H. Saputra and D. Mustika, “Analysis the Conceptual Understanding Level and Understanding
Model of Pre-Service Physics Teacher,” J. Penelit. Pendidik. IPA, vol. 8, no. 5, pp. 2367-2372,
2022, doi: 10.29303/jppipa.v8i5.2246.

J. Yu, P. S. Appelbaum, K. B. Brothers, S. Joffe, and T. L. Kauffman, “Consent for clinical
genome sequencing : considerations from the Clinical Sequencing Exploratory Research
Consortium,” vol. 16, pp. 325-333, 2019.

B. J. Tepping, “Elementary Sampling Theory, Taro Yamane. Englewood Cliffs, New Jersey:
Prentice-Hall, Inc., 1967. Pp. x—405.,” J. Am. Stat. Assoc., vol. 63, no. 322, pp. 728-730, Jun.
1968, doi: 10.1080/01621459.1968.11009297.

N. Science, U. N. Surabaya, and A. Info, “Research Trends on Ethnoscience in Physics Learning
( EPL ): A Bibliometric Network Analysis,” vol. 5, no. 1, pp. 268—281, 2024.

H. Mahn and V. John-Steiner, “Vygotsky and Sociocultural Approaches to Teaching and
Learning.” Dec. 08, 2012, doi: 10.1002/9781118133880.hop207006.

S. Kalchik and K. Oertle, “The Theory and Application of Contextualized Teaching and
Learning in Relation to Programs of Study and Career Pathways. Transition Highlights. Issue
2,” Off. Community Coll. Res. Leadersh., Jan. 2010.

M. Abdul, K. Fraihat, and A. A. Khasawneh, “The effect of situated learning environment in
enhancing mathematical reasoning and proof among tenth grade students,” vol. 18, no. 6, 2022.

Nanotechnology Perceptions 20 No. 6 (2024)



