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Abstract: This study examines the integration of local cultural elements in STEM (Science, 
Technology, Engineering, and Mathematics) learning at the elementary school level in 
Jember Regency, Indonesia. The main objectives of this study were to identify relevant local 
cultural elements, understand teachers' and students' perceptions of culture-based STEM 
learning, and analyze challenges and opportunities in its implementation. The research 
method used was a qualitative approach with a case study, involving in-depth interviews, 
participant observation, and documentation analysis. The results showed that integrating 
local cultures, such as agricultural wisdom, art traditions, and the local environment, can 
increase the relevance and engagement of students in STEM learning. Teachers and students 
generally had positive perceptions of this approach, which was considered able to relate 
STEM concepts to their daily lives. However, challenges such as lack of teacher knowledge 
and limited resources need to be addressed to maximize the potential of cultural integration 
in STEM education. This study provides an important contribution to developing a more 
contextual and inclusive curriculum, as well as encouraging the preservation of local culture 
in the learning process. 

 
Keywords: Culture-Based STEM, Basic Education, Local Cultural Integration, Contextual 
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1. Introduction 

Integrating local cultural elements into STEM (Science, Technology, Engineering, 
and Mathematics) learning is a strategic approach to creating contextual and meaningful 
learning experiences.(Chen & Wu, 2024; Kamila et al., 2024). In the context of primary 
education, this approach not only serves to strengthen students' understanding of STEM 
concepts, but also to foster an appreciation of local cultural heritage.(Afkarina Izzata Dini 
& Febri Setiya Rini, 2024; Kusmawan, 2024). Local culture-based learning provides a 
foundation for students to understand how the concepts of science, technology, 
engineering, and mathematics can be applied in everyday life, while maintaining their 
cultural identity amidst the challenges of globalization.(Boz et al., 2024). 
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Indonesia is a country rich in cultural diversity, ranging from traditions, arts, to local 
wisdom that has been passed down from generation to generation.(Novikasari et al., 
2024). This wealth is not only a national identity, but also a resource that can be optimized 
to support contextual education, including in STEM learning.(Susilawati et al., 2024). 
Elements such as batik patterns, traditional irrigation systems, and even traditional 
games can serve as inspiration to teach STEM concepts in a way that is relevant and 
interesting to students.(Setianingrum & Jumadi, 2023). 

Although the potential of local culture as a source of learning is enormous, research 
that specifically explores the integration of local culture into the development of STEM 
materials is still limited, especially at the elementary education level. Most research on 
STEM in Indonesia focuses more on technological aspects and general pedagogical 
approaches without considering the local cultural context.(Alvidrez et al., 2024; Geng & 
Su, 2024; Tuyet et al., 2024). In fact, local cultural integration has the potential to increase 
student engagement, provide a more personal learning experience, and strengthen their 
conceptual understanding.(Fuad et al., 2024). 

STEM (science, technology, engineering, and mathematics) education is a major 
focus in 21st century learning, especially in preparing students to face the era of 
globalization and the industrial revolution 4.0.(Afkarina Izzata Dini & Febri Setiya Rini, 
2024; Chen & Wu, 2024). In Indonesia, the implementation of STEM at the elementary 
level aims to build critical thinking skills, problem solving, and creativity from an early 
age. Elementary education is seen as an important foundation because at this stage 
students begin to learn basic concepts relevant to STEM, which will then influence their 
interest in these fields at higher levels of education.(Kamila et al., 2024). 

Culturally based contextual learning refers to an approach that relates learning 
materials to students' everyday lives, including their local culture. Based on situated 
learning theory(Jama & Alnefaie, 2023), learning rooted in local cultural contexts provides 
relevance and increases student engagement. In the context of STEM education, local 
cultures such as art, traditions, and traditional technologies can be a medium for 
explaining abstract concepts, making it easier for students to understand the 
material.(Luo et al., 2024). In addition, the integration of local culture also strengthens 
students' identity and builds appreciation for their cultural heritage. 

Several previous studies have shown the potential for local cultural integration in 
STEM learning. International studies such as(Sharma (Gyawali), 2024)highlighting the 
importance of culture-based learning to improve student learning outcomes. In Indonesia, 
several studies have explored the use of local cultural elements such as batik and 
traditional irrigation systems in STEM education.(Setianingrum & Jumadi, 2023). 
However, these studies are generally limited to a specific area or only test the 
implementation in a small scope. The research gap lies in the lack of systematic reviews 
covering various cultural elements at the national level and a more in-depth analysis of 
the challenges and opportunities of local cultural integration in STEM education. This 
study aims to fill this gap by identifying relevant local cultural elements and examining 
their impact on STEM learning at the primary education level. 

The research gap that this study fills is the lack of exploration of local cultural 
integration in STEM learning in Indonesia, especially at the elementary level. Most STEM 
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research in Indonesia focuses more on the technological or pedagogical aspects without 
linking them to the local context. In addition, previous studies tend to focus on secondary 
or higher education, thus paying less attention to STEM learning at the elementary level 
as the initial foundation for students' STEM understanding. This study also addresses the 
limitations in the literature related to teacher and student perceptions of culture-based 
STEM learning, which is an important component in its successful implementation. By 
filling this gap, this study can increase the relevance and effectiveness of STEM education 
while preserving local culture as part of the learning process. In addition, this study 
focuses on exploring teacher and student perceptions of the implementation of culture-
based STEM, providing new insights that are rarely touched on in previous studies. 

This study aims to identify local cultural elements relevant to STEM learning, 
understand teachers' and students' perceptions of culture-based STEM learning, and 
analyze the challenges and opportunities in integrating local cultural elements into STEM 
education. Thus, the results of this study are expected to provide new insights in the 
development of a more contextual and inclusive STEM curriculum. 

 
2. Research Methods 

This study uses a qualitative approach with a case study method to explore the 
integration of local culture in the development of STEM learning materials in elementary 
education. The location of the study was an elementary school in an area rich in local 
culture, namely Jember Regency, which has local traditions and wisdom relevant to 
contextual learning. This approach was chosen to understand the phenomenon in depth 
in a real context. 

The subjects of the study included teachers who teach STEM, students involved in 
culture-based STEM learning, and local cultural experts. Data were collected through in-
depth interviews, participant observation, and documentation of teaching materials, 
cultural notes, photographs, or videos. These techniques were designed to capture the 
perspectives of various parties and concrete evidence of the application of culture in 
STEM learning. 

Data analysis was conducted using thematic analysis to identify key patterns or 
themes. Data triangulation was applied to increase validity by comparing the results of 
interviews, observations, and documentation. This process aims to produce credible and 
applicable findings for the development of culture-based STEM education in Indonesia. 
 

3. Results and Discussion 
 

3.1 Cultural elements integrated into STEM learning 
This study identified several local cultural elements that were integrated into STEM 

learning. The integration of local cultural elements into STEM learning in Jember 
Regency was carried out by utilizing various cultural aspects in the area. The following 
are the findings of several integrated cultural elements: 

1. Local Wisdom in Agriculture 
Jember Regency is known for its superior agricultural sectors such as Arabica 

coffee, Na-Oogst tobacco, and highland vegetables. In STEM learning, students learn 
traditional and modern irrigation techniques, chemical analysis of organic fertilizers, 
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and local pest biology. They also model water use, calculate crop yields, and design 
sensor-based agricultural technology. This approach integrates science, technology, 
and mathematics in a local context. 

In a culture-based learning approach, as expressed(Tuyet et al., 2024), the 
integration of traditional and modern practices in agriculture can increase the 
relevance of learning. For example, the use of traditional irrigation techniques 
involving water efficiency analysis or organic fertilization helps students understand 
plant biology, crop yield mathematics, and environmentally friendly technologies. 
With the CTL principle(Alvidrez et al., 2024), students learn through hands-on 
experiences, such as fieldwork on farmland, so that abstract concepts become more 
concrete. This approach also encourages students' problem-solving skills, for 
example through the design of simple technology-based tools to measure soil water 
content. 

2. Arts and Crafts Traditions 
Art traditions such as Lahbako Dance, Jember batik, and patrol music become 

STEM learning media. Students learn physics principles such as momentum and 
energy in dance, chemical reactions in batik coloring, and acoustics and design in 
making patrol musical instruments. These activities connect art with technology and 
science, creating meaningful and applicable learning. 

According to(Kusmawan, 2024), culture-based learning strengthens students' 
identities and connects abstract concepts to their experiences. For example, Lahbako 
Dance not only teaches culture, but also involves physics principles such as 
momentum and balance in body movements. Likewise, batik crafts teach simple 
chemical reactions in the process of dyeing cloth. In constructivism theory(Toma et 
al., 2024), students collaborate to create traditional musical instruments such as 
angklung or patrol, which simultaneously trains the understanding of acoustic 
principles and engineering design. By using batik motifs as a learning context, 
students not only learn about geometry, but also gain insight into the cultural values 
contained in the motifs. This is in line with research stating that the use of cultural 
elements in mathematics teaching can provide deeper and more relevant meaning for 
students(Rohim, 2021; Zaky, 2024). With this activity, students not only learn STEM 
theoretically, but also through real applications. 

In addition, introducing local arts and traditions can also be an important element 
in STEM learning. For example, introducing traditional musical instruments or 
regional dances can be integrated into science and technology learning. Through 
these activities, students can learn about the physics of sound in the context of 
musical instruments or understand the biological and environmental aspects related 
to certain traditions.(Kamila et al., 2024). Research shows that integrating local 
culture into the curriculum can enhance students' understanding and appreciation of 
their cultural heritage and local identity.(Cramer et al., 2024). 

3. Local Languages and Literature 
Jember's local language and literature are used to enrich STEM learning. Local 

terms such as "angin gending" facilitate understanding of science concepts, while 
folktales such as Dewi Rengganis train students in narrative analysis, data 
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interpretation, and scientific methods. This integration strengthens the connection 
between culture and science education. 

The theory of cultural literacy from(Dicusara, 2024)stated that the use of local 
languages in learning can improve conceptual understanding because students feel 
closer to the context. For example, students learn scientific terms in local languages, 
such as "gending" for seasonal winds, which are then linked to meteorological 
concepts. Folklore-based projects also teach scientific methods through narrative 
analysis, data, and hypotheses. With the CTL approach, students are invited to 
conduct culture-based research, thereby improving their analytical skills while 
preserving the local language. 

4. Local Environment and Ecosystems 
Jember’s biodiversity, including Meru Betiri National Park and Sukamade Beach, 

is the basis for STEM exploration. Students study the adaptation of flora and fauna, 
the impacts of climate change, and disaster mitigation such as landslides. Field 
projects encourage students to understand local ecosystems and develop technology-
based solutions. 

According to(Sung et al., 2023)Place-based education allows students to learn 
science through exploration of the local environment. For example, students observe 
flora and fauna in their natural habitat or study the impact of climate change on turtle 
conservation at Sukamade Beach. These field activities are in line with constructivism 
theory, where students actively construct knowledge through direct experience. In 
addition, disaster mitigation projects such as landslides or floods in mountainous 
areas provide real challenges for students to design STEM-based technological 
solutions. 

5. Cultural Festivals and Traditions 
Jember Fashion Carnaval (JFC) inspires STEM learning through costume design 

involving material structure engineering and aerodynamics. In addition, students 
analyze the social and economic impact of the festival, which teaches them the 
connection between art, technology, and tourism development. 

Cultural festivals such as Jember Fashion Carnaval (JFC) provide opportunities to 
teach STEM concepts through design, engineering, and social analysis. In line with the 
theory of project-based learning (PBL), activities such as designing JFC costumes 
engage students in understanding material structures, aerodynamic principles, and 
design techniques. In addition, students can also analyze the social and economic 
impacts of the festival, which teaches analytical skills as well as interdisciplinary 
insights. With this approach, students not only understand STEM from a technical 
perspective, but also learn the role of STEM in society and the economy, as proposed 
by the theory of contextual education. 

6. History and Cultural Heritage 
Jember's history becomes a source of STEM learning through the study of local 

innovations such as tobacco storage techniques involving physics and biochemistry. 
In addition, the traditional architecture of stilt houses is studied to understand 
earthquake-friendly construction techniques, connecting scientific concepts with 
cultural heritage. Furthermore, learning media based on local culture can be designed 



ICHES: International Conference on Humanity 
Education and Society 

 

 

 

ICHES : Volume 3 Nomor 1, 2024     
 

to stimulate students' literacy and numeracy skills. For example, the use of local 
folklore or legends in a learning context can help students understand STEM concepts 
in a more interesting and contextual way(Laksana, 2024). Research shows that 
learning media that integrates local cultural elements can improve students' 
understanding and enrich their learning experience. In the context of education in 
Jember Regency, it is important for educators to develop a curriculum that not only 
focuses on academic aspects, but also integrates local cultural values. This can be 
done through collaboration between teachers, the community, and other 
stakeholders to create a holistic and relevant learning environment. Thus, the 
integration of cultural elements in STEM learning can produce a generation that is not 
only academically intelligent but also has awareness and appreciation of their culture. 

Jember's history and cultural heritage, such as tobacco storage techniques and 
traditional architecture, provide insight into how local innovations influenced the 
development of science and technology. According to(Sharma (Gyawali), 
2024)Culture-based learning leverages students’ “funds of knowledge,” the 
knowledge inherited from their communities. For example, tobacco storage 
techniques involve principles of physics and biochemistry, which can be turned into 
research projects. In addition, the study of traditional stilt house architecture 
introduces the concept of engineering structures that are friendly to natural disasters 
such as earthquakes. Using constructivist theory, students learn about these 
technologies through historical analysis and practical simulations, which strengthens 
STEM understanding. 

7. Use of Information and Communication Technology (ICT) 
The integration of information and communication technology in Jember's local 

culture enriches STEM learning. ICT is utilized to document and promote local 
culture. Students learn programming to create cultural applications, graphic design 
for visualizing traditional architecture, and content analysis on social media. This 
approach combines technology with the preservation of local culture. 

According to(Yopi Romafilani et al., 2024), the TPACK (Technological Pedagogical 
Content Knowledge) approach encourages the use of technology to enhance students' 
understanding. In this context, students can develop applications or websites that 
document Jember culture, such as interactive cultural maps or digital simulations of 
traditional dances. In addition, social media is used as a tool to promote local culture, 
involving graphic design, programming, and data analysis skills. Thus, students not 
only learn technology, but also use it to preserve culture, in line with the CTL theory 
that emphasizes the relationship between learning and real life. 

The integration of Jember's local cultural elements in STEM learning not only 
provides a relevant learning context, but also encourages students to appreciate and 
preserve their cultural heritage. CTL theory provides a framework for connecting 
learning to real experiences, while CRT theory emphasizes the importance of culture in 
learning to increase student motivation and engagement. This approach is in line with 
the vision of 21st century education that emphasizes collaboration skills, creativity, and 
critical thinking. In addition, with constructivism theory, students actively construct 
their knowledge, so that learning becomes more meaningful and contextually relevant. 



ICHES: International Conference on Humanity 
Education and Society 

 

 

 

ICHES : Volume 3 Nomor 1, 2024     
 

The application of local cultural elements in STEM learning has been found to be 
very effective in building deeper understanding. For example, batik patterns are used in 
math lessons to introduce the concepts of translation, rotation, and reflection, so that 
students can understand the theory of transformation in a concrete way. In science, 
traditional irrigation systems are taught to understand the principles of gravity, water 
pressure, and fluid flow, providing real-world context to theories that are often 
considered abstract. In technology, students are invited to create simple models of 
traditional musical instruments that utilize sound resonance as part of a collaborative 
learning project. 

This application supports the view(Alves & Hostins, 2019)about the importance of 
scaffolding, where students are helped to understand new concepts through media they 
are already familiar with, such as local culture. By leveraging cultural elements, teachers 
can build a bridge between students’ initial understanding and more complex STEM 
concepts. Furthermore, this approach supports STEM literacy by linking academic 
content to real-world applications, in line with the principles of project-based learning. 

 

3.2 Teacher and Student Perceptions of Culture-Based STEM Learning  
Teachers in Jember Regency generally welcomed the integration of local culture in 

STEM learning. They considered this approach to provide a learning context that is more 
relevant to students' daily lives. Through local cultural elements such as traditional 
irrigation practices, Jember's batik crafts, and the Lahbako Dance, teachers found it 
easier to explain STEM concepts, such as physics, biology, and mathematics. Teachers 
believe that this approach not only strengthens students' academic understanding but 
also instills local values that enrich students' characters. In addition, teachers feel that 
local culture-based learning can enhance students' creativity because it connects 
tradition and modern technology. 

Students showed high enthusiasm for STEM learning integrated with local culture. 
Activities such as calculating geometric patterns on batik, learning the principle of 
gravity in Lahbako Dance movements, or analyzing biodiversity in Meru Betiri National 
Park made learning more interesting and easier to understand. They felt that this 
approach connected learning materials to real life, making it more relevant and 
meaningful. In addition, students felt more actively involved because culture-based 
activities often involved direct exploration, such as field observations or community-
based projects. 

Students also see local culture-based STEM learning as a way to understand the 
importance of their culture in modern life. They feel that this approach helps them relate 
school lessons to real challenges in society, such as how technology can be applied to 
improve local agriculture or preserve Jember's arts and culture. In addition, this learning 
gives them pride in their local identity while broadening their knowledge of science and 
technology. This makes them more enthusiastic about learning and thinking creatively 
in facing global challenges. 

Teachers’ and students’ perceptions of culture-based STEM learning are important 
aspects that can influence the effectiveness of local cultural integration in education. 
Research shows that teachers tend to have positive views of STEM learning that 
integrates cultural elements, as they recognize that this approach can increase the 
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relevance of teaching materials and student engagement.(Junus et al., 2024). Teachers 
who understand the local cultural context can design more contextual learning 
experiences that not only teach STEM concepts but also strengthen students’ cultural 
identities. This is in line with constructivism theory, which emphasizes the importance 
of experience and context in the learning process. 

This perception is in line with the theory of Culturally Relevant Pedagogy  (Boz et 
al., 2024), which emphasizes the importance of aligning learning with students’ life 
experiences to increase engagement and learning outcomes. Teachers also noted that 
culture-based learning creates a sense of local pride, which supports the goals of 
character education. This is consistent with Dewey’s (1938) view that learning must be 
experiential and relevant to create meaningful learning. 

Culturally-based STEM learning materials have been shown to have a significant 
impact on student engagement and understanding. In classroom observations, students 
were seen to be more active in discussing and participating in project tasks such as 
modeling traditional musical instruments or analyzing batik patterns using 
mathematical concepts. Students also showed increased conceptual understanding, 
especially in topics that were previously considered difficult, such as geometric 
transformations and principles of fluid pressure. Research by(Chen & Wu, 2024)showed 
that students felt more interested and motivated when mathematics learning materials 
were presented with a local cultural context. This suggests that a culture-based 
approach can increase students' engagement in the learning process, which in turn can 
improve their learning outcomes. 

These findings support the theory of contextual learning.(Hsu et al., 2019)which 
states that linking learning materials to cultural contexts or everyday life can increase 
students' motivation and understanding. In addition, these results also strengthen 
evidence from previous studies.(Kamila et al., 2024)that culture-based education has a 
significant impact on improving student learning outcomes, especially in multicultural 
environments. Thus, culture-based STEM learning is not only cognitively relevant but 
also builds social and cultural values. 

 

3.3 Supporting and Inhibiting Factors in Integrating Local Culture 
One of the main supporting factors in the integration of local culture into STEM 

learning is the richness of culture and local wisdom possessed by Jember Regency. Local 
culture such as traditional agricultural practices, dance, patrol music, and batik crafts 
provide a variety of relevant sources of inspiration to be used as learning media. Support 
from local communities, such as farmers, artists, and cultural figures, is also an 
important asset in providing direct knowledge about cultural practices to students. In 
addition, the flexible Merdeka-based curriculum allows teachers to explore and 
integrate local cultural elements into the learning process. 

Teachers also have an important role in integrating local culture into STEM learning. 
Teachers' readiness and creativity in designing relevant learning are the keys to 
successful implementation. Many teachers in Jember Regency have shown enthusiasm 
for this approach because they realize the importance of connecting academic materials 
to students' real lives. In addition, support from the school, such as providing time for 
training and discussions between teachers, is also a significant supporting factor. 
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Schools that actively collaborate with local cultural communities also have easier access 
to relevant resources for learning. 

Technology is also a key enabler in integrating local culture into STEM learning. The 
use of information and communication technologies (ICT) allows teachers and students 
to document, visualize, and disseminate local cultural elements through interactive 
applications, videos, or simulations. By utilizing graphic design software or STEM 
applications, students can develop projects based on local culture, such as creating 
visualizations of batik patterns or modeling traditional irrigation systems. This 
strengthens the connection between local culture and modern science and technology. 

One of the main obstacles in the integration of local culture is the limited availability 
of adequate resources and references. Many teachers find it difficult to find appropriate 
learning materials to connect local culture with STEM concepts. In addition, the lack of 
special training for teachers makes them feel less confident in designing culture-based 
learning. On the other hand, there are still schools in remote areas that lack technological 
facilities, thus hampering the exploration and implementation of STEM-based learning. 

Another obstacle that is often faced is the lack of collaboration between schools, 
cultural communities, and local government. Although local culture in Jember is very 
rich, not all cultural communities have access to schools or awareness of the importance 
of this collaboration. Policy support from local governments has also not been fully 
focused on the development of culture-based learning. The lack of official learning 
modules that integrate local culture with STEM is also a challenge that needs to be 
overcome. Therefore, synergistic efforts are needed between various parties to support 
the sustainability of the integration of local culture into STEM learning in Jember 
Regency. 

Support from schools or government is essential in overcoming these barriers. 
Schools need to provide specific training for teachers in integrating local culture into 
STEM learning. This training can include the development of learning materials, the use 
of local cultural resources, and strategies for dealing with various challenges in the field. 
In addition, the government needs to provide support in the form of policies that support 
culture-based learning, such as allocating a budget for the development of a curriculum 
that integrates local culture. This support will help create a more inclusive and 
contextual learning environment, increasing student engagement and motivation. 

The theory of policy enactment from(Bush, 2021)emphasizes the importance of 
education policies that enable teachers to develop innovative learning practices that are 
appropriate to the local context. If the government provides adequate support, both in 
the form of training and supportive policies, then the integration of local culture into 
STEM learning will be easier to implement. This support is also in line with the concept 
of adaptive teaching(Tomlinson & Imbeau, 2023)which emphasizes the importance of 
being responsive to students' needs and cultural contexts to create more relevant and 
effective learning. 

There are several barriers to integrating local culture into STEM learning. One of the 
main challenges is teachers’ lack of knowledge and understanding of local culture. Many 
teachers do not have an educational background in culture or are not skilled enough in 
linking STEM concepts to cultural elements. In addition, limited resources, such as 
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culturally-based learning materials and tools, are a serious obstacle to implementing 
culture-based STEM learning. Lack of training support for teachers is also a significant 
inhibiting factor. Without adequate training, teachers tend to have difficulty developing 
materials that are appropriate to the relevant local culture. 

This is in accordance with the theory of cultural capital from(Sharma (Gyawali), 
2024)which states that access to cultural resources can affect educational outcomes. If 
teachers do not have adequate access or understanding of local culture, they cannot 
effectively integrate these elements into STEM learning. In addition, situated learning 
theory emphasizes the importance of direct involvement in cultural communities to 
learn cultural practices. Therefore, this challenge requires intervention from schools or 
governments to provide adequate training and the necessary resources. 

 
4. Conclusion 

The integration of local cultural elements in STEM learning in Jember Regency shows 
that this approach has great potential to improve the relevance and effectiveness of 
education at the elementary level. The integration of local culture not only enriches 
students' learning experiences but also helps them understand STEM concepts in a more 
real and meaningful context. Through the use of cultural elements such as local wisdom 
in agriculture, art traditions, local languages and literature, and the environment and 
ecosystem, students can relate learning to their daily lives. Positive perceptions from 
teachers and students towards culture-based STEM learning indicate that this approach 
can increase student engagement and motivation. Teachers who understand the local 
cultural context can design more contextual learning experiences, while students feel 
more connected to the material being taught. However, challenges such as teachers' lack 
of knowledge and skills in integrating local culture and differences in students' cultural 
backgrounds need to be addressed through adequate training and support. 

This study emphasizes the importance of developing an inclusive and contextual 
STEM curriculum, which not only focuses on academic aspects, but also appreciates and 
preserves local culture. Thus, STEM education in Jember Regency can produce a 
generation that is not only academically intelligent, but also has awareness and 
appreciation of their cultural heritage. Further research is needed to explore more deeply 
the challenges and opportunities in implementing culture-based STEM learning in various 
contexts and regions in Indonesia. 
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