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Purpose of the study: This study aims to explore scientific knowledge about the
process of making Kasongan pottery and its potential to improve the lateral
thinking skills of junior high school students through the integration of local
crafts in physics learning.

Methodology: This study uses a descriptive qualitative approach with semi-
structured interviews, observation, and documentation. It also uses a purposeful
sampling technique with 38 craftsmen and analyzes the data using Miles and
Huberman's interactive model.

Main Findings: Scientific knowledge involved in making pottery includes
concepts of physics, chemistry, and biology. Applying practical problems and
solutions can improve students' lateral thinking skills.

Novelty/Originality of this study: This study introduces the integration of local
crafts, especially Kasongan pottery, in physics education to improve lateral

thinking skills. This approach connects scientific concepts with traditional
practices, offering a new learning method and preserving culture.
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1. INTRODUCTION

The ability to think creatively and innovatively is a very important competency in facing the challenges
of the 21st century, especially in solving various complex problems faced in everyday life. Lateral thinking ability
is one type of creative problem solving [1]-[3]. It allows people to see problems from different perspectives and
find unusual solutions. Education in the 21st century, especially in the field of science, requires students to acquire
knowledge and critical and creative thinking skills [3]-[5]. Both of these skills can help students in overcoming
various challenges that arise.

Incorporating local wisdom is one way to make science learning contextual and meaningful for students.
Kasongan pottery from Bantul, Yogyakarta, is a very educational type of local wisdom [6]. Kasongan pottery is
not only a craft product; it also contains a lot of scientific knowledge that can be used as science learning materials
[6], [7]. Students can relate the physics concepts they learn in class to everyday life by understanding the process
of making this pottery [8], [9].

The making of Kasongan pottery uses many important physics concepts, including the centripetal force
that occurs when the pottery wheel rotates, the plasticity of clay that allows for the formation of various shapes,
and the concept of surface tension that ensures that the shape of the pottery remains stable before being fired. In
addition, the physics concepts taught in schools are closely related to other physics phenomena, such as water
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evaporating from clay, the amount of material decreasing during drying, and the effects of high temperatures on
firing.

In addition, the process of making Kasongan pottery offers students an opportunity to learn the law of
conservation of energy because the heat energy used in firing is transferred to the clay, increasing the strength and
resilience of the molecular structure [10], [11]. Students gain a better understanding of these concepts and how the
theories learned can be applied in real-world situations [12], [13].

Learning that integrates local wisdom, such as Kasongan pottery, has great potential to encourage
students' lateral thinking skills. Students can be invited to identify problems that craftsmen might face during the
pottery-making process, such as ensuring that the shape and quality of the product remain consistent and find
creative solutions to these problems. Therefore, physics lessons do not only focus on theory but also on the ability
to solve problems creatively and practically.

Abroad, such as in Turkey, especially in the Cappadocia and Iznik regions, ceramic and pottery making
has become an integral part of cultural heritage. The traditional techniques, including coloring and glazing, are
similar to the processes carried out in Kasongan. In Turkey, Avanos is famous for its centuries-old ceramic-making
tradition. The pottery-making process in Avanos uses clay from the Kizilirmak River and involves traditional
techniques passed down from generation to generation, similar to the process in Kasongan.

The results of previous studies have shown that integrating local science into science learning can benefit
students and preserve local culture. This study explores various cultural activities of the community in Nagekeo,
East Nusa Tenggara, and finds several science concepts that can be integrated into science learning, such as the
system of units and measurements, Newton's laws, and others [14]. The identified GAP between the two studies
is the difference in approach and focus of integrating local culture into learning. Previous studies emphasized
identifying local science elements in various cultural activities and how they can be applied to science learning.
Meanwhile, the current study focuses on using a specific local craft, namely Kasongan pottery, to develop students’
lateral thinking skills in the context of physics learning. Both studies have similar goals in integrating local culture
with science education but with different approaches and focus [15]-[17].

This study offers an innovative approach by integrating local wisdom, especially the process of making
Kasongan pottery, into science learning as a medium to train students' lateral thinking skills, which have yet to be
widely explored. This has important implications for developing a more contextual and meaningful curriculum
and strengthening students' critical and creative thinking skills, which are greatly needed in the 21st century. With
the urgency of improving the quality of science learning that focuses not only on material but also on high-level
thinking skills, this study also contributes to preserving local culture while strengthening students' cultural identity
in the era of globalization. This study aims to identify and integrate scientific concepts contained in the process of
making Kasongan pottery into science learning.

2. RESEARCH METHOD

This study uses a qualitative approach with a descriptive method. The descriptive method is used to
describe existing phenomena systematically, factually, and accurately [18]-[20]. This study aims to explore and
understand in depth the scientific knowledge of natural science contained in the process of making Kasongan
pottery and its potential to support the lateral thinking skills of junior high school students.

This study's population was all pottery craftsmen in Kasongan Village, Bantul, Yogyakarta. The sampling
technique used was purposive sampling, namely selecting samples based on specific criteria relevant to the
research objectives. The sample taken in this study amounted to 38 pottery artisans who were considered to have
in-depth knowledge of the Kasongan pottery making process.

The main instrument used in this study was the researcher himself (human instrument), who functioned
as a data collector through interviews, observations, and documentation. In addition, a semi-structured interview
guide was also used to ensure that the information obtained followed the research objectives. This instrument was
designed to reveal the concepts of science in making Kasongan pottery and how the process can train lateral
thinking skills.

The data in this study were collected through three main techniques: semi-structured interviews and
interviews with 38 pottery artisans to gain information about the scientific knowledge of science they use in the
pottery-making process. Observations were conducted directly during the pottery-making process in Kasongan to
see and record the physical, chemical, and biological phenomena that occurred during the process. Documentation
in photos, videos, and notes of the pottery making process were used to support the data obtained from interviews
and observations.

Data analysis in this study was conducted using the Miles and Huberman interactive analysis model,
which involves several stages [21]-[23]:

Data Reduction: The process of selecting, focusing on, and simplifying data obtained from the field.
Data Presentation: The reduced data is presented as descriptive narratives, matrices, or graphs to facilitate
understanding.
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Conclusion Drawing and Verification: After the data is presented, the researcher concludes the analyzed data and
verifies them through the triangulation of sources and methods to ensure data validity.

3.

This research procedure was carried out in several stages as follows:

Preparation

Data Analysis

Data Collection

RESULTS AND DISCUSSION

Figure 1. Research Procedure

Reporting

Semi-structured interview result table from research on scientific knowledge of natural science in making
Kasongan pottery. This table presents information based on the results of interviews with Kasongan pottery
artisans, including the concept of natural science related to each stage of the pottery making process.

Table 1. Results of Semi-Structured Interviews with Kasongan Pottery Craftsmen

No. Process Stages Science Description from Problems Problems Proposed
Concept the Crafter Encountered  Encountered Solutions
1 Clay Physical Clay is collected Clay Clay Screening and
Collection Properties of from specific  sometimes sometimes processing of
Clay locations and contains contains clay to remove
selected based on gravel or gravel or impurities.
quality and dirt. dirt.
moisture.

2 Forming Centripetal The clay is shaped The pottery The pottery Use of more
Force, like a potter's wheel. shape is only shape isonly precise
Plasticity Centripetal force sometimes sometimes shaping

helps shape the clay consistent. consistent. techniques and
into the desired experience.
shape.

3 Drying Evaporation, The shaped pottery Pottery Pottery Optimal
Shrinkage is left to dry. The cracks cracks control of

evaporation process during during humidity and
causes the clay to drying. drying. drying
shrink. conditions.

4 Firing Law of The pottery is fired Pottery color Pottery color More precise
Conservation in an oven. The heat or strength or strength control of
of  Energy, energy changes the needs to be needs to be firing
Reduction structure of the clay more more temperature

and  affects its consistent. consistent. and time.
strength.

5  Finishing Texture and After firing, the deteretothe Damage to Use of better
Quality pottery is decorated finishing the finishing finishing

or painted. The layer. layer. techniques and
finishing technique protective
determines the materials.
finishing technique

6  Environmental Air Pollution, The firing process Air pollution Air pollution Use of

Impact Use of Ash can cause  air from from ventilation
pollution. Ash from combustion  combustion  systems and
the firing is used as smoke. smoke. management

fertilizer.

of firing waste.
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Interviews with 38 Kasongan pottery artisans revealed that the pottery-making process involves various
science concepts, especially in physics, chemistry, and biology. Artisans explained the various stages of pottery
making, from clay selection to firing, and their challenges.

Direct observation of the Kasongan pottery-making process showed significant physical and chemical
phenomena:

Centripetal Force: This is seen when the pottery wheel rotates, causing the clay to form the desired circular pattern.
Clay Plasticity: Clay can be molded into various shapes without breaking during forming.

Surface Tension: The surface of the clay remains stable before firing, which is important for maintaining the shape
of the pottery.

Evaporation and Shrinkage: Drying the clay causes shrinkage, which needs to be controlled to avoid cracking.
High temperatures during firing affect the final pottery outcome.

Reduction and Oxidation Firing: Affects the color and strength of the pottery.

Documentation in the form of photos and videos shows various stages of the pottery making process,
including the use of traditional tools and techniques used by the artisans. This documentation supports information
obtained from interviews and observations. The following is a table that describes the scientific knowledge of
science contained in the Kasongan pottery making process and its potential for empowering the lateral thinking
abilities of junior high school students:

Table 2. Scientific Knowledge of Science in the Process of Making Kasongan Pottery

Scientific Science Concept Description Potential for Lateral Thinking
Aspects Development
Physics Centripetal Force The forces acting on the clay They identify ways to maintain shape
as the pottery wheel rotates during the pottery-making process.
allow the desired shape to be
formed.
Clay Plasticity The ability of the clay to be We are finding new techniques to
Properties shaped into various shapes manipulate clay into more complex
without breaking. shapes.
Surface Tension The forces that keep the clay We are solving problems related to shape
surface stable before firing.  stability and preventing cracking in
pottery.
Evaporation Water evaporating from the We are finding solutions to accelerate
clay during the drying drying without affecting quality.
process affects the strength
of the material.
Shrinkage of The decrease in volume of We are finding methods to control
Objects and the clay as it dries and the shrinkage and pottery quality during
Temperature temperature changes during firing.
firing affect the size and
strength of the pottery.
Law of The heat energy transferred We are developing strategies to maximize
Conservation  of to the clay during firing energy efficiency during firing.
Energy increases the strength and
resilience of the molecular
structure.
Chemistry Combustion The chemical processes that We are identifying ways to control
Reduction and occur during firing affect the chemical processes for consistent results.
Oxidation color and strength of the
pottery.
Biology Air Pollution The impact of the firing We are developing solutions to reduce air

Straw Ash as Soil
Fertilizer

Respiratory
Disorders

process on air quality.

Using straw ash as a fertilizer
increases soil fertility for
agriculture.

Health problems faced by
artisans due to dust and
smoke from the pottery
making process.

pollution during pottery making.

They are finding innovative ways to
utilize waste in the pottery making
process.

We are finding methods to protect the
health of artisans during the making
process.
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The process of making Kasongan pottery involves various science concepts that can be linked to the
science curriculum in schools. In physics, centripetal force, clay plasticity, and surface tension are integral to
pottery-making. Centripetal force is essential for shaping clay on the pottery wheel, while plasticity and surface
tension affect the quality and stability of the pottery shape. The processes of evaporation and shrinkage are also
important for understanding the physical changes in clay during manufacture. Then, in chemistry, the firing process
involves reduction and oxidation reactions that affect the color and strength of the pottery. Understanding these
chemical processes can help students learn about changes in matter and the results of chemical processes. In
biology, the pottery making process's impact on artisans' environment and health shows relevance to biological
concepts, such as air pollution and the use of straw ash as fertilizer. Integrating scientific knowledge from the
Kasongan pottery making process into science learning can encourage the development of students' lateral thinking
skills. By understanding artisans' challenges, students can be invited to identify problems that may arise, such as
cracks in the pottery due to shrinkage or color changes due to firing [24]. Then, creative solutions to the problem
can be found by developing new techniques to control shrinkage or modifying the firing process for more
consistent results.

Integrating local wisdom, such as making Kasongan pottery, in science learning provides a real context
for students to understand scientific concepts. This contextual and relevant learning improves students'
understanding of scientific theories and trains them to think creatively and solve problems practically [25]-[27].
This is in line with the needs of the 21st century to have critical and creative thinking skills.

The results of previous studies show that this module is very feasible to use in learning, with proven
effectiveness through t-tests and significant improvements in students' physics learning [28]. The identified GAP
between previous and current studies is the shift in focus from the use of e-learning technology in physics learning
to the direct integration of local wisdom and traditional crafts as educational media. Previous studies emphasized
the validation and effectiveness of e-learning modules, while the current study focuses on improving lateral
thinking skills through practical and contextual approaches. Both studies offer different approaches in combining
local wisdom with science education, but with the same goal of improving the quality of physics learning [29]-
[31].

This study significantly contributes to the development of a more contextual curriculum by incorporating
local wisdom as a learning medium. It also supports the preservation of local culture while strengthening students’
cultural identities in the era of globalization. This integration can be a model for other efforts in science education
to bridge theory with real-world practice.

The novelty of this study introduces a new approach by integrating local crafts, especially Kasongan
pottery, into physics learning to improve students' lateral thinking skills. By linking traditional pottery-making
techniques with scientific concepts such as centripetal force, plasticity, and heat energy, this study provides a
unique context for understanding complex physics principles. These findings suggest that local crafts can
contextualize and engage science learning. However, the generalizability of these results may be limited to similar
local craft contexts and may not be directly applicable to all types of traditional crafts or other educational settings.
In addition, this study is limited by its focus on a specific location and sample size, which may affect the broader
applicability of the conclusions. Further research is needed to explore the effectiveness of this approach in different
settings and with different types of local knowledge.

4.  CONCLUSION

This study shows that making Kasongan pottery is rich in scientific knowledge relevant to science
learning. Using this local wisdom in science learning has great potential to develop students' lateral thinking skills
and improve the quality of learning that is more contextual and meaningful. For further research, it is recommended
that further studies be conducted by expanding the scope to other local crafts and various educational settings to
test the generalizability of these findings. Research can also involve larger and more diverse samples to increase
the validity of the results. In addition, a deeper exploration of integrating local crafts into the educational
curriculum and its impact on student's critical thinking skills and creativity can provide more comprehensive
insights.
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