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INTRODUCTION

The rapid advancement of science and technology in the twenty-first century requires
educational systems to cultivate higher-order thinking skills among students, particularly critical
thinking (Zainil et al., 2023). Learners are not only expected to understand concepts but also to
analyze information, evaluate arguments, and respond to various real-life challenges in a thoughtful
and reasoned manner (Demir & Namdar, 2021). Nevertheless, classroom practices in many schools
still tend to emphasize the delivery of content rather than encouraging students to engage in
analytical and reflective thinking. This situation highlights the importance of developing learning
approaches that can effectively foster students’ critical thinking abilities.

At the elementary school level, the development of critical thinking needs to be supported
through meaningful learning experiences that are closely related to students’ everyday lives
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(Lombardi et al., 2021). Science learning, including IPAS (Integrated Natural and Social Sciences), is
designed to help students understand the relationships between natural phenomena and social life.
Through this subject, students are encouraged not only to learn scientific concepts but also to
recognize their relevance to human activities and environmental interactions.

The implementation of the Merdeka Curriculum in Indonesia emphasizes contextual and
student-centered learning. One approach that supports this principle is the integration of local
wisdom into classroom learning (Hanapi et al., 2025). Local wisdom reflects the knowledge, values,
and cultural practices that develop within a community and are closely connected to its natural and
social environment. When such cultural elements are incorporated into learning activities, scientific
concepts can be presented in contexts that are more familiar and meaningful to students.

Learning experiences that connect scientific ideas with local cultural practices provide
opportunities for students to observe, question, and interpret phenomena that exist in their own
surroundings (Garzén-Diaz, 2021; Kwangmuang etal., 2021). Such contextual learning environments
encourage students to participate actively in the learning process and support the development of
higher-order thinking skills (Cojorn & Sonsupap, 2024). By linking scientific knowledge with real-
world contexts, students may gain deeper conceptual understanding and stronger analytical abilities.

In Banyumas, one example of local wisdom that reflects both cultural traditions and
environmental knowledge is Gondolio, a traditional bamboo musical instrument historically
associated with agricultural life. Gondolio produces sound through differences in the size and
structure of bamboo, which relates to scientific concepts such as sound vibration, plant
characteristics, and material properties (Adier et al., 2023; Bosia et al., 2022). Despite its potential as
a contextual learning resource, the use of Gondolio in IPAS learning at the elementary school level
remains limited. Exploring its educational potential may therefore open new opportunities for
integrating local wisdom into science-related learning while supporting the development of students’
critical thinking skills.

Critical thinking is widely regarded as an essential component of meaningful learning,
particularly in science education (Garcia-Carmona, 2025; van den Berg & du Plessis, 2023). This
ability involves analyzing information, evaluating arguments, and drawing logical conclusions when
dealing with various problems or phenomena (Zhai et al, 2024). In educational settings, the
development of critical thinking enables students to move beyond simple memorization toward
deeper understanding and reasoned judgment.

Various instructional approaches have been introduced to encourage the development of
critical thinking in science-related subjects (Irwanto, 2023; Tian et al., 2025). Learning strategies that
emphasize inquiry, problem solving, and contextual exploration invite students to investigate
scientific phenomena actively rather than passively receiving information (Morris, 2025). Through
such activities, learners engage in questioning, interpreting evidence, and constructing explanations
based on observation and reasoning. Contextual learning has also been recognized as an effective
way to connect academic knowledge with students’ lived experiences (Fantinelli et al., 2024). When
learning activities are linked to situations that students encounter in their daily lives, scientific ideas
can become easier to understand and more meaningful (Higde & Aktamis, 2022; Ramdani et al,,
2021). Such learning environments often enhance students’ motivation and engagement while
helping them grasp scientific concepts more concretely.

Recent developments in science education have also emphasized the role of ethnoscience,
which integrates cultural knowledge and traditional practices into formal learning. Cultural artifacts,
traditional technologies, and community practices frequently embody scientific principles that can
be explored within educational contexts. When these cultural elements are incorporated into
learning activities, students can examine scientific ideas from multiple perspectives while developing
analytical thinking skills. Although numerous studies have discussed the integration of local wisdom
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into science education, many of these studies still address local wisdom at a conceptual level or treat
it as a general contextual element in learning (Sakti et al.,, 2024). Existing research often highlights
the educational value of cultural knowledge and ethnoscience in enriching learning experiences, yet
it rarely explains how specific cultural resources can be systematically integrated into classroom
instruction. Furthermore, research on local wisdom in science education frequently focuses on
traditional environmental knowledge or broad cultural practices. While such studies contribute to
understanding the relationship between culture and science, they often overlook the potential of
particular cultural artifacts that contain explicit scientific concepts and could function as concrete
learning resources.

Within the context of IPAS learning in elementary schools, this gap becomes even more
significant. IPAS is designed as an integrative subject that combines perspectives from natural
sciences and social sciences. Such an interdisciplinary framework offers considerable potential for
incorporating local cultural resources that connect natural phenomena with the social and cultural
lives of communities (Swanson et al., 2021; Varghese & Crawford, 2021). However, research that
specifically examines how local cultural artifacts can be aligned with IPAS concepts and used to
support the development of students’ critical thinking remains limited. Gondolio, a bamboo-based
traditional musical instrument originating from Banyumas, represents one example of cultural
heritage that embodies both scientific and social dimensions. The instrument reflects principles
related to sound production, plant characteristics, and material properties while also representing
local cultural traditions (Aslan & Karahasanoglu, 2021). Despite this potential, the educational role
of Gondolio as a contextual learning resource in IPAS learning has rarely been explored. This gap
indicates the need for studies that investigate how such cultural artifacts can be integrated into
science-related learning to enhance students’ critical thinking.

The integration of local wisdom into learning becomes increasingly relevant in educational
approaches that emphasize contextual and student-centered learning. When scientific concepts are
connected to students’ cultural environments, learning experiences become more meaningful and
easier to understand (Valladares, 2021). Cultural practices that exist within the community can serve
as authentic contexts that encourage students to observe phenomena, ask questions, and construct
explanations based on real-life experiences. Gondolio provides an interesting context for integrating
scientific and social concepts within IPAS learning. As a bamboo musical instrument, it involves
several scientific ideas such as sound vibration, plant morphology, and material properties (Deng et
al,, 2022). At the same time, Gondolio represents the cultural traditions of the Banyumas community.
These characteristics make it a potential learning resource that links scientific understanding with
cultural experience.

This study aims to examine how local wisdom-based learning contributes to the development
of critical thinking in IPAS learning and to analyze the potential of Gondolio as a contextual learning
resource in elementary schools in Banyumas. In addition, the study seeks to explore how cultural
artifacts that embody both scientific and social dimensions can be integrated into science-related
learning to create more meaningful and contextually relevant learning experiences for students.

METHOD

Research Design

This study adopted a mixed-methods design that integrates a systematic literature review
with qualitative inquiry. The combination of these approaches was intended to provide a
comprehensive understanding of the role of local wisdom in supporting students’ critical thinking
within IPAS learning while also examining the potential of Gondolio as a contextual learning resource
in elementary education. The research was conducted in two main phases. The first phase involved
a systematic literature review aimed at identifying scholarly discussions and research trends related
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to the integration of local wisdom and its contribution to the development of critical thinking in
science-related learning. The second phase employed qualitative exploration to examine how
Gondolio, a traditional bamboo musical instrument originating from Banyumas, could be utilized as
a contextual learning resource within [PAS instruction in elementary schools.

Participants

The qualitative component of the study involved elementary school teachers who teach IPAS
subjects in Banyumas. Participants were selected purposively, as they possess practical experience
implementing the Merdeka Curriculum and have familiarity with contextual teaching practices
within their classrooms. In addition to teacher participants, several curriculum-related documents
were examined to support the analysis. These documents included Capaian Pembelajaran (CP), Alur
Tujuan Pembelajaran (ATP), and instructional modules related to IPAS learning. The analysis of these
documents helped identify possible connections between Gondolio and the competencies expected
in elementary-level IPAS instruction.

Research Procedure

The study followed a sequence of research stages designed to systematically investigate the
integration of local wisdom into IPAS learning and its relevance to the development of students’
critical thinking skills. The research began with the identification of the research problem and the
formulation of guiding research questions. This stage was followed by a systematic literature review
aimed at examining prior studies addressing local wisdom integration, science education, and critical
thinking development. The selected literature was subsequently analyzed using bibliometric and
thematic approaches in order to identify research patterns and major themes within the existing
body of knowledge. Following the literature review stage, field exploration was conducted to gather
contextual information regarding the educational potential of Gondolio. This stage involved
interviews with teachers as well as an analysis of relevant curriculum documents.

The collected information was then examined to explore how Gondolio could function as a
contextual learning resource capable of integrating cultural knowledge with scientific understanding
within IPAS learning. The final stage involved interpreting the findings and drawing conclusions
concerning the educational implications of integrating Gondolio into classroom practice.

The overall research procedure followed in this study is illustrated in Figure 1.

Formulating
Research
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Research Problem
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Identifying the research

gap Defining clear research

objectives

Identifying research
trends

Gathering existing
knowledge

Gathering primary data
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Figure 1. Flowchart of the Research Procedure
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Instruments

Several instruments were employed to support data collection and analysis during both phases
of the research. These instruments were designed to capture relevant information regarding
literature trends, teacher perspectives, and curriculum alignment.

Table 1. Presents the instruments used in the study.

Instrument Data Collected Purpose

Literature search C I Identifying relevant studies on local wisdom,
Scientific publications . . o .
strategy science learning, and critical thinking
Semi-structured . Exploring teachers’ views on the integration of
) . . Teacher perspectives O :
interview guide Gondolio into IPAS learning
Document analvsis sheet Curriculum documents (CP, Examining the relationship between Gondolio
y ATP, teaching modules) and IPAS learning objectives

Data Sources

The study utilized both primary and secondary data sources. Secondary data consisted of
scholarly publications related to local wisdom and science education, while primary data were
obtained through teacher interviews and curriculum document analysis.
A summary of the data sources used in this study is presented in Table 2.

Table 2. Data Sources Used in the Study

Data Source Type of Data Purpose
Identifying research trends related to local
wisdom and critical thinking
Understanding teachers’ perspectives on
contextual learning practices
Examining how Gondolio aligns with IPAS
learning content

Scientific articles Secondary data

Teacher interviews Primary data

Curriculum documents

(CP, ATP) Documentary data

Literature Selection Criteria

To ensure that the literature review focused on relevant and recent studies, a set of inclusion
and exclusion criteria was applied during the article selection process.
The criteria used in the selection process are summarized in Table 3.

Table 3. Inclusion and Exclusion Criteria for Literature Selection

Criteria Inclusion Exclusion
Publication year 2019-2024 Publications prior to 2019
Document type Peer-reviewed journal articles Books, reports, theses
Research focus Local wisdom, science learning, critical thinking Topics unrelated to the study
Language English or Indonesian Other languages
Data Analysis

Data analysis was conducted in accordance with the two phases of the study. During the
literature review phase, retrieved publications were examined using bibliometric and thematic
analysis techniques. The Publish or Perish software was employed to identify relevant publications
from the Google Scholar database, while VOSviewer was used to visualize keyword relationships and
research trends related to local wisdom and critical thinking in science education. For the qualitative
phase, the collected interview data and curriculum documents were analyzed using a descriptive
qualitative approach. The analysis focused on identifying themes related to the integration of
Gondolio within IPAS learning and examining how this cultural artifact could serve as a contextual
learning resource that supports the development of students’ critical thinking.
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RESULTS AND DISCUSSION

Results
Results of the Systematic Literature Review

This study began with a systematic literature review to identify research trends concerning the
integration of local wisdom in science-related learning and its potential contribution to the
development of students’ critical thinking skills. The review focused on publications discussing the
relationship between cultural knowledge, science learning, and contextual educational approaches.

The selected articles were analyzed using VOSviewer to examine the relationships among
keywords appearing in relevant publications. The analysis produced a visualization showing clusters
of interconnected concepts frequently discussed in previous studies.

The results of the keyword mapping reveal several clusters representing major themes in the
literature. The red cluster mainly represents themes related to science learning, instructional media,
and educational strategies. Meanwhile, the green cluster reflects discussions related to local wisdom,
including language, cultural traditions, ethnoscience, and community knowledge systems.

The close relationship between these clusters indicates that local wisdom has increasingly
been integrated into science education. Several studies also emphasize learning outcomes associated
with this integration, including improvements in scientific literacy, learning engagement, and critical
thinking skills. These findings suggest that incorporating cultural contexts into science learning can
enhance meaningful learning experiences for students.

The visualization of keyword relationships obtained from the bibliometric analysis is presented in
Figure 5.

Figure 2. The Result of Mapping Correlation in the Relevant Articles' Keywords

To further understand how local wisdom had been integrated into science learning contexts, a
summary of relevant studies identified through the systematic literature review in Table 1.

Table 1. Summary of Studies on Local Wisdom Integration in Science Learning

No Focus of Study Local Wisdom Context Learning Outcome
1 Biodiversity learning Banjar language integration Improved student thinking skills
2 Environmental science Belitung Geopark Contextual understanding of geological
concepts
. . Traditional brown sugar Understanding heat and temperature
3 Physics learning .
production concepts

Journal of Advanced Sciences and Mathematics Education | 135



Journal of Advanced Sciences and Mathematics Education

Dwiyanti | Integrating local wisdom into IPAS ...
No Focus of Study Local Wisdom Context Learning Outcome
4 Ethnosc1en.ce-based Commumty cultural Increased student engagement
learning practices
5 Loca.l wisdom-based Traditional knowledge Development of scientific literacy
science module systems
6 Culture-basefi science Local env1r9nmental Strengthened contextual learning
education practices
Science learning with . .
7 i Traditional technology Enhanced conceptual understanding
local media
Ethnoscience . . .
8 : . Indigenous knowledge Improved science learning relevance
integration
Cultural resource-based . o . N
9 . Community traditions Increased learning motivation
learning
10 Local Wlsdom.m science Traditional practices Support for critical thinking
education development

The findings from these studies indicate thatlocal wisdom can provide meaningful contexts for
science learning while also supporting the development of higher-order thinking skills.

Integration of Gondolio in IPAS Learning

The second stage of the study focused on examining the potential integration of Gondolio, a
traditional bamboo musical instrument originating from Banyumas, into elementary school IPAS
learning. This analysis was based on interview results and curriculum document analysis. Gondolio
is a traditional musical instrument historically used by local communities as a form of entertainment,
particularly after agricultural activities. The instrument resembles an angklung and uses a slendro
pentatonic scale consisting of four tones. Because the instrument contains only four tone bars, songs
played using Gondolio typically follow a four-tone melodic structure.

Examples of songs commonly performed using Gondolio include Gondolio, Kulu-Kuluy,
Bendrong Kulon, Jaran Kepang, Jemuah Wage, and Tole-Tole. The instrument is typically played by a
single performer who simultaneously produces the melody while humming the tune. In this context,
Gondolio functions mainly as a melodic instrument, although harmonic elements may appear
depending on how the melody is performed. Beyond its musical function, Gondolio represents an
important cultural heritage within the Banyumas community. However, the instrument is becoming
increasingly rare and is mostly recognized by older generations. Many elementary school students
and even teachers are unfamiliar with this traditional instrument. Therefore, integrating Gondolio
into learning activities may contribute not only to science education but also to the preservation of
local cultural heritage.

Scientific Concepts Embedded in Gondolio

The analysis shows that Gondolio contains several scientific concepts that can be explored
within IPAS learning. These concepts originate from different scientific disciplines and allow
students to connect cultural practices with scientific understanding. From a biological perspective,
Gondolio is made from bamboo, particularly Gigantochloa atroviolacea, commonly known as black
bamboo. This bamboo species grows in lowland areas up to approximately 650 meters above sea
level and is characterized by its dark-colored stems. From a physics perspective, Gondolio can be
used to explain concepts related to sound vibration and sound frequency. Differences in bamboo size
and structure influence the sound produced by the instrument. From a chemistry perspective, the
preservation process of bamboo materials introduces students to concepts related to material
properties and chemical treatment processes. These scientific concepts embedded in Gondolio are
summarized in Table 2.
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Table 2. Scientific Concepts Embedded in Gondolio for IPAS Learning

Scientific Domain Concept Learning Context

. Bamboo species (Gigantochloa . .
Biology atroviolacea) Plant morphology and biodiversity
Physics Sound vibration $ound production in musical

instruments

Physics Sound frequency Differences in bamboo size and pitch
Chemistry Material preservation Bamboo treatment process
Social Science Cultural heritage Local traditions in Banyumas
Social Science Community practices Traditional music performance

The presence of these interdisciplinary concepts indicates that Gondolio can serve as a contextual
learning resource that integrates scientific knowledge with cultural understanding.

Alignment of Gondolio with IPAS Learning Objectives

The findings were also analyzed in relation to the IPAS learning objectives within the Merdeka
Curriculum. [PAS learning integrates natural science and social science perspectives to help students
understand relationships between scientific knowledge and social contexts.

Through this integrative framework, Gondolio can be connected with several learning topics
within IPAS, including biodiversity, sound phenomena, plant morphology, and cultural diversity.
The alignment between Gondolio and IPAS learning objectives is summarized in Table 3.

Table 3. Alignment of Gondolio with IPAS Learning Objectives

IPAS Topic Gondolio Context Learning Activity
Biodiversity Bamboo plants Observing bamboo characteristics
Sound Musical instrument vibration Measuring sound frequency
Material properties Bamboo structure Exploring material strength
Cultural diversity Traditional music Understanding local heritage

These learning activities allow students to explore scientific concepts while simultaneously
understanding the cultural context in which these concepts exist.

Conceptual Integration of Gondolio in IPAS Learning

The results from literature analysis, interviews, and curriculum document analysis indicate
that Gondolio can be integrated into IPAS learning as a contextual resource that connects cultural
knowledge with scientific concepts. The integration process begins with identifying Gondolio as a
cultural artifact that contains both scientific and social dimensions. Students can explore the
instrument through its production process, raw materials, and cultural functions within the
community.

The production process involves simple tools such as saws, drills, and hammers, which can
serve as meaningful learning media for introducing students to fundamental scientific concepts.
Through these tools, students can explore the principles of simple machines, particularly lever
mechanisms, by observing how force, motion, and mechanical advantage operate in real activities.
When students analyze how these tools function in the Gondolio production process, they are not
only learning about traditional craftsmanship but also connecting practical experiences with
scientific explanations. This contextual approach allows learners to understand scientific concepts in
a more concrete and relatable way, thereby supporting deeper conceptual comprehension within
IPAS learning.

In addition to the technological aspects of the production process, Gondolio performances also
represent rich cultural traditions that integrate music, dance, and collective community
participation. These cultural elements provide opportunities to contextualize science learning within
students’ sociocultural environments. Based on the analysis of both the production process and the
cultural performance, a conceptual framework was developed to describe how Gondolio can be
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integrated into IPAS learning. The framework illustrates the relationship between cultural
knowledge, scientific concepts, and classroom learning activities, showing how these components
interact to foster students’ critical thinking skills. The conceptual framework of Gondolio integration
in [PAS learning is presented in Figure 8.
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Figure 3. Concept Map of IPAS Learning Integrated with Gondolio Local Wisdom

Discussion

The results of this study demonstrate that local wisdom can play a meaningful role in
enriching science-related learning in elementary schools. The findings obtained from the systematic
literature review indicate that the integration of cultural knowledge into science education has
increasingly been explored as a way to provide contextual learning experiences for students (Ogegbo
& Ramnarain, 2024). In many cases, local cultural practices are closely related to natural phenomena,
making them suitable as learning resources that connect scientific concepts with students’ everyday
environments (Ardoin & Heimlich, 2021). When learning is presented through contexts that are
familiar to students, the process of understanding scientific ideas becomes more accessible and
meaningful.

The literature analysis conducted in this study also shows that the integration of local wisdom
is frequently associated with the development of higher-order thinking skills. Contextual learning
environments allow students to explore real phenomena, ask questions, and interpret information
based on their observations. These learning processes naturally involve analytical thinking,
reasoning, and interpretation, which are essential components of critical thinking (Loyens et al.,
2023). Therefore, incorporating cultural contexts into science learning may provide opportunities
for students to engage more actively in the learning process.

Within the context of IPAS learning in elementary schools, the integration of local cultural
resources offers considerable potential. IPAS is designed as an interdisciplinary subject that
combines perspectives from natural sciences and social sciences. Through this structure, students
are encouraged to understand not only scientific concepts but also their relationships with social and
cultural realities. This integrative nature of IPAS creates opportunities for teachers to utilize cultural
elements from the surrounding environment as learning resources that support both conceptual
understanding and cultural awareness (Garzon-Diaz, 2021).

The findings of this study show that Gondolio, a traditional bamboo musical instrument from
Banyumas, contains several scientific concepts that can be explored within the context of IPAS
learning. The use of bamboo as the main material for the instrument allows students to examine

138 | Journal of Advanced Sciences and Mathematics Education



Journal of Advanced Sciences and Mathematics Education
Dwiyanti Integrating local wisdom into IPAS learning ...

biological concepts related to plant morphology and biodiversity. At the same time, the sound
produced by Gondolio introduces physical concepts such as vibration and sound frequency. In
addition, the process of preserving bamboo materials reflects basic chemical principles related to
material properties (Mohan et al., 2022). These interdisciplinary elements illustrate how traditional
cultural artifacts may contain various forms of scientific knowledge embedded within local practices.

Beyond its scientific relevance, Gondolio also represents an important cultural heritage of the
Banyumas community. Traditional musical instruments such as Gondolio reflect local identity and
collective cultural memory that have been maintained across generations. However, the results of
this study also reveal that knowledge about Gondolio among younger generations has gradually
decreased. Many elementary school students are unfamiliar with this instrument, and even some
teachers have limited knowledge about its cultural significance (Sarwanto et al,, 2021). In this
situation, integrating Gondolio into educational contexts may serve a dual purpose: supporting
science learning while also contributing to the preservation of local cultural heritage.

Learning activities that involve the exploration of Gondolio can encourage students to
develop analytical thinking skills (Mangion et al., 2025). For example, when students investigate how
variations in bamboo size influence sound production, they are required to observe patterns,
compare results, and interpret relationships between physical properties and sound frequency.
These processes require students to engage in reasoning and explanation, which are important
aspects of critical thinking (Gunawardena & Wilson, 2021). Through such explorations, students are
not only learning scientific concepts but also developing the ability to analyze and interpret
phenomena more systematically.

Furthermore, the integration of local wisdom into learning activities is consistent with the
principles emphasized in the Merdeka Curriculum, which promotes contextual and student-centered
learning (Ramli et al., 2025). By incorporating cultural resources from the surrounding environment,
teachers can create learning experiences that are more relevant to students’ lives. Such learning
environments may increase students’ motivation and curiosity, while also encouraging them to
explore scientific ideas through real-world situations (Do et al., 2023).

Overall, the findings of this study suggest that integrating local wisdom into IPAS learning can
provide meaningful opportunities to strengthen students’ critical thinking skills. Cultural artifacts
such as Gondolio offer authentic contexts that allow students to connect scientific concepts with
cultural practices within their community. Through this approach, learning becomes not only a
process of acquiring knowledge but also a way for students to understand the relationships between
science, culture, and their surrounding environment (Sakti et al., 2024).

Implications

The results of this study indicate that integrating local wisdom into IPAS learning can
contribute to creating learning experiences that are more contextual and meaningful for elementary
school students. When scientific concepts are connected with cultural practices that exist in students’
surrounding environments, abstract ideas become easier to understand and more relevant to
everyday life. The analysis of Gondolio demonstrates that traditional cultural artifacts may contain
various scientific concepts related to biology, physics, and material properties, which can be explored
as part of interdisciplinary learning activities. Through such learning contexts, students are
encouraged to observe phenomena, interpret relationships between concepts, and construct
explanations based on real situations. In addition to supporting the development of critical thinking
skills, the use of cultural elements in learning may also strengthen students’ awareness of local
cultural heritage and help maintain the relevance of traditional knowledge within modern
educational practices.

Journal of Advanced Sciences and Mathematics Education | 139



Journal of Advanced Sciences and Mathematics Education
Dwiyanti | Integrating local wisdom into IPAS ...

Limitations

This study has several limitations that should be considered when interpreting the findings.
The research focuses specifically on Gondolio as a cultural artifact originating from Banyumas, which
means the results mainly reflect the characteristics of this particular cultural context. As a
consequence, the findings cannot automatically represent the potential of other forms of local
wisdom that may exist in different regions. In addition, the study relies on literature analysis,
interviews, and curriculum document analysis to examine the potential use of Gondolio as a learning
resource. The research therefore emphasizes conceptual analysis rather than direct classroom
implementation. Because no experimental or classroom-based intervention was conducted, the
study does not measure the direct influence of Gondolio-based learning activities on students’ critical
thinking performance, but instead provides an analytical exploration of its potential role within IPAS
learning.

Suggestions

Future research may expand the findings of this study by examining how local wisdom-based
learning can be implemented directly in classroom settings. Experimental or quasi-experimental
approaches could be used to investigate how integrating cultural artifacts such as Gondolio
influences students’ critical thinking skills, learning engagement, and conceptual understanding
during actual learning activities. Further studies may also explore other forms of local cultural
knowledge that contain scientific principles embedded within traditional practices in different
regions. Investigating a wider range of cultural contexts may contribute to the development of
learning models that combine scientific knowledge with local cultural resources. In addition,
collaboration between educators, cultural practitioners, and local communities may support the
development of learning materials that preserve cultural authenticity while providing meaningful
and contextually relevant learning experiences for students.

CONCLUSION

This study explored how local wisdom can be incorporated into IPAS learning by examining
the educational potential of Gondolio, a traditional bamboo musical instrument originating from
Banyumas. The findings indicate that cultural knowledge embedded in traditional practices can
provide meaningful contexts for learning scientific concepts. The analysis shows that Gondolio
reflects several scientific principles related to plant characteristics, sound production, and material
properties, allowing it to be used as a learning resource that connects natural science concepts with
cultural experiences familiar to students. Through such contextual learning situations, students have
opportunities to observe phenomena, interpret relationships between concepts, and develop
analytical reasoning. In addition to supporting the development of critical thinking skills, the use of
local cultural elements in learning can also strengthen students’ awareness of the cultural heritage
that exists within their community. Integrating local wisdom into IPAS learning therefore offers a
constructive pathway for creating learning experiences that are both scientifically meaningful and
culturally relevant for elementary school students.
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