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ABSTRACT 

Education in the 21st century demands students to possess critical and creative 

thinking skills, effective communication abilities, and collaborative competencies 

in the learning process. Science education plays a strategic role in integrating 

literacy skills with scientific understanding, as it examines natural phenomena 

through systematic scientific methods. In science learning, students are expected 

not only to master scientific concepts but also to develop problem-solving skills, 

critical thinking, and the ability to apply knowledge in real-life contexts. 

However, scientific literacy that integrates cultural perspectives remains 

insufficiently emphasized in the Indonesian education curriculum. Incorporating 

scientific literacy through cultural contexts is essential as an effort to strengthen 

students’ sense of patriotism and appreciation of national cultural identity. This 

article employs a literature review method by analyzing and synthesizing findings 

from national research articles related to ethnoscience-based learning and 

scientific literacy. A meta-analysis approach was conducted by tracing relevant 

publications indexed in Google Scholar and Portal Garuda from 2023 to 2025. 

The selected articles were analyzed descriptively to identify patterns, key 

findings, and implications regarding the effectiveness of ethnoscience-based 

learning in enhancing students’ scientific literacy. The results of the analysis 

indicate that ethnoscience-based learning contributes positively to students’ 

attitudes toward science, conceptual understanding, and scientific reasoning 

skills. This approach emphasizes integrated understanding by connecting 

scientific concepts with local culture, traditional knowledge, and the surrounding 

environment, thereby making learning more contextual and meaningful. 

Furthermore, the appropriate use of learning media aligned with instructional 

objectives, learning materials, and students’ characteristics is crucial in 

supporting the successful implementation of ethnoscience-based learning. 

Overall, ethnoscience-based learning is a promising approach to improving 

scientific literacy while preserving and valuing local cultural wisdom. 

 

ABSTRAK 

Pendidikan abad ke-21 menuntut peserta didik memiliki keterampilan berpikir 

kritis dan kreatif, kemampuan berkomunikasi secara efektif, serta keterampilan 

bekerja sama dalam proses pembelajaran. Pembelajaran IPA memiliki peran 

strategis dalam mengintegrasikan kemampuan literasi dengan pemahaman sains, 

karena IPA mempelajari fenomena alam melalui metode ilmiah yang sistematis. 

Dalam pembelajaran IPA, peserta didik tidak hanya dituntut memahami konsep, 
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tetapi juga mengembangkan kemampuan pemecahan masalah, berpikir kritis, dan 

penerapan pengetahuan dalam kehidupan sehari-hari. Namun demikian, literasi 

sains yang terintegrasi dengan aspek budaya masih jarang mendapat perhatian 

dalam kurikulum pendidikan di Indonesia. Padahal, penerapan literasi sains 

berbasis budaya penting sebagai upaya menumbuhkan rasa cinta tanah air melalui 

penguatan identitas budaya bangsa. Artikel ini menggunakan metode kajian 

pustaka dengan menganalisis dan menelaah artikel penelitian nasional yang 

relevan dengan pembelajaran berbasis etnosains dan literasi sains. Penelusuran 

artikel dilakukan melalui Google Scholar dan Portal Garuda pada rentang tahun 

2023–2025. Data dianalisis menggunakan metode deskriptif untuk 

menggambarkan temuan penelitian, kemudian disintesis guna memperoleh 

kesimpulan mengenai peran pembelajaran berbasis etnosains dalam 

meningkatkan literasi sains. Hasil kajian menunjukkan bahwa pembelajaran 

berbasis etnosains mampu mengembangkan sikap positif terhadap sains, 

meningkatkan pemahaman konsep, serta memperkuat kemampuan berpikir 

ilmiah peserta didik. Pendekatan ini menekankan pemahaman terpadu dengan 

mengaitkan konsep sains dengan budaya lokal, pengetahuan tradisional, dan 

lingkungan sekitar sehingga pembelajaran menjadi lebih kontekstual dan 

bermakna. Selain itu, pemilihan media pembelajaran yang sesuai dengan tujuan, 

materi, dan karakteristik peserta didik menjadi faktor penting dalam mendukung 

efektivitas pembelajaran berbasis etnosains. 

1. Introduction 

Education in the 21st century expects students to 

have critical and creative thinking skills, be able to 

communicate opinions, and be able to work 

collaboratively in the learning process (Imaniar and 

Astutik, 2019). In the 21st century, science and 

technology are developing rapidly, allowing 

everything to be easily controlled. To keep pace with 

these developments, students must understand 

technological developments and be able to use them 

wisely. As the times become increasingly modern, 

society, especially students, is required to be able to 

compete and adapt to become more qualified human 

resources. A country can be said to be developed 

with its quality human resources. Improving human 

resources can be done by improving the quality of 

education. One way to improve educational aspects 

is by increasing scientific literacy in learning, as 

Indonesia currently ranks low in the Program for 

International Student Assessment (PISA, 2024). Out 

of 69 countries, Indonesian students' achievements 

still rank 62nd, 61st, and 63rd in science, reading, 

and mathematics, respectively. Literacy 

development has been widely implemented in the 

education sector of various countries. 

One subject that can integrate literacy and 

science is science. Science is the study of natural 

phenomena through scientific methods. In science 

learning, students are not only required to understand 

concepts but also to develop problem-solving skills 

and critical thinking skills. In science learning, 

students should not only learn facts and concepts but 

also engage in scientific literacy to gain scientific 

discoveries and knowledge. However, in practice, 

science learning is carried out using methods that are 

not varied and do not emphasize students' scientific 

literacy. The low level of student literacy means that 

the quality of education in Indonesia will lag behind 

other countries that have begun to promote literacy 

programs, especially scientific literacy. 

Through an invitation by UNESCO to attend the 

International forum on science and technological 

literacy for all in Paris, the realization of the 

workshop on scientific and technological literacy for 

all in Asia and the Pacific in Tokyo played a role as 

the beginning of the introduction of scientific 

literacy in Indonesia in 1993. Scientific literacy 

began to be accommodated in the 2006 curriculum 

(KTSP) and was more clearly visible in the 2013 

curriculum through inquiry activities and scientific 

approaches. The ethnoscience approach can be 

integrated into various learning models, including: 

discovery learning models, problem-based learning 

(PBL), project-based learning (PjBL), 

constructivism approaches, contextual learning, and 

others. This implementation requires a shift in the 

learning model from teacher-centered learning to 

student-centered learning, from individual learning 

to collaborative learning and emphasizes the 

application of scientific knowledge, creativity and 

problem solving in the process of reconstructing 

original science (knowledge that develops in society) 

into scientific science. 
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Scientific literacy in culture is rarely included in 

the Indonesian education curriculum. This scientific 

literacy should be implemented as a form of 

fostering patriotism through the nation's cultural 

identity within the community. The need for 

scientific literacy in culture is a step in equipping 

students to cultivate a spirit of patriotism and local 

wisdom. Therefore, this article was written to raise 

awareness of the importance of ethnoscience-based 

learning in efforts to improve scientific literacy in 

junior high school science learning, especially in the 

21st century. 

Learning that integrates culture as a learning 

resource can be referred to as learning with elements 

of ethnoscience (Pertiwi and Langitasari, 2021). 

Ethnoscience is an approach that creates a learning 

atmosphere by connecting cultural elements as 

integral components of the learning process. 

Learning using an ethnoscience approach plays a 

crucial role in making student learning more 

meaningful and can influence improvements in 

student academic outcomes (Pertiwi & Rusyda 

Firdausi, 2019). One type of learning that aligns with 

the ethnoscience approach is science learning. 

Science learning is a teaching and learning process 

that focuses on the understanding and application of 

scientific concepts related to physics, chemistry, 

biology, and the environment. Science learning 

involves interactions between various learning 

elements with the goal of achieving predetermined 

competencies (Wisudawati and Sulistyowati, 2022). 

Science learning plays a crucial role in students' 

ability to develop scientific attitudes in observing 

their surroundings and develop the skills to solve 

problems they face. Science learning emphasizes 

students' ability to discover ideas and observe 

scientific phenomena occurring in their surroundings. 

Therefore, the role of educators is not only limited to 

being teachers who convey knowledge, but also as 

facilitators who help students overcome difficulties 

in understanding science material (Rusilowati et al., 

2021). 

 

2. Research Methods 

This study employed a literature review method 

to comprehensively examine research findings 

related to ethnoscience-based learning and its role in 

improving students’ scientific literacy. A literature 

review was selected as the research design to 

synthesize existing knowledge, identify research 

trends, and provide a systematic understanding of 

how ethnoscience approaches have been 

implemented in science learning contexts, 

particularly within Indonesian education. 

The data sources consisted of national research 

articles obtained from reputable academic databases, 

namely Google Scholar and Portal Garuda. These 

platforms were chosen because they provide access 

to peer-reviewed journals that reflect current 

educational research developments in Indonesia. The 

article selection process focused on publications 

issued between 2023 and 2025 to ensure the 

relevance and timeliness of the analyzed studies. 

Keywords used in the search process included 

scientific literacy, ethnoscience-based learning, 

science learning, and local culture. The inclusion 

criteria required that articles explicitly discuss 

ethnoscience approaches in science education and 

report outcomes related to scientific literacy, 

learning processes, or students’ attitudes toward 

science. 

After the identification stage, selected articles 

were screened and reviewed to ensure their 

alignment with the research objectives. Articles that 

did not directly address ethnoscience-based learning 

or scientific literacy were excluded. The final set of 

articles was then analyzed using a descriptive 

qualitative approach. This approach was applied to 

systematically describe and interpret the findings 

reported in each study, including research objectives, 

methods, learning models applied, educational 

contexts, and reported impacts on scientific literacy. 

The analysis process involved categorizing the 

findings into thematic aspects, such as the role of 

local culture in science learning, the influence of 

ethnoscience-based strategies on students’ 

conceptual understanding and scientific attitudes, 

and the use of learning media to support instructional 

effectiveness. Data from the reviewed articles were 

then compared and synthesized to identify recurring 

patterns, similarities, and differences among the 

studies. 

Based on the descriptive analysis, conclusions 

were drawn by integrating evidence from multiple 

sources to provide a comprehensive overview of the 

effectiveness of ethnoscience-based learning in 

enhancing scientific literacy. This method allows for 

a deeper understanding of how ethnoscience 

contributes to meaningful science learning while 

strengthening students’ appreciation of cultural 

values. The results of this literature review are 

expected to serve as a theoretical and empirical 

reference for educators and researchers in 

developing culturally responsive science learning 

strategies. 
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3. Results and Discussion 

Conceptual Foundations and Characteristics of 

Ethnoscience-Based Learning  

Ethnoscience-based learning originates from the 

concept of ethnoscience, derived from the Greek 

term ethnos meaning nation or ethnic group and the 

Latin scientia meaning knowledge. Ethnoscience 

thus refers to a system of knowledge that is deeply 

rooted in the cultural practices, beliefs, and lived 

experiences of a particular community (Parmin, 

2017). Unlike universal scientific knowledge that is 

often presented abstractly, ethnoscience emphasizes 

culturally situated cognition, highlighting how 

different societies construct and interpret natural 

phenomena through local wisdom, traditions, and 

empirical practices developed across generations. 

In the context of science education, 

ethnoscience-based learning is understood as an 

instructional approach that integrates local culture 

into the learning process to create meaningful and 

contextual learning experiences (Sardjiyo & Pannen, 

2005). This approach aligns with curriculum 

orientations in Indonesia that emphasize contextual 

learning and learner-centered pedagogy, as reflected 

in the KTSP framework (Depdiknas, 2006). By 

connecting scientific concepts with students’ 

cultural backgrounds, ethnoscience facilitates the 

transition from abstract scientific explanations to 

concrete and relevant understanding. 

One of the defining characteristics of 

ethnoscience-based learning is its emphasis on 

integrated understanding rather than fragmented or 

purely theoretical mastery of concepts. Krajcik et al. 

(1999) argue that meaningful science learning occurs 

when students are encouraged to connect concepts, 

processes, and real-world applications through 

inquiry-based and project-oriented experiences. 

Ethnoscience supports this integration by 

positioning culture as a bridge between students’ 

prior knowledge and formal scientific explanations. 

This integration not only strengthens conceptual 

understanding but also enhances students’ 

motivation and engagement in learning activities. 

Furthermore, Holbrook and Rannikmae (2009) 

highlight that scientific literacy is not limited to 

cognitive achievement but also involves affective 

dimensions, such as attitudes toward science and its 

relevance to society. Ethnoscience-based learning 

contributes to the development of positive attitudes 

toward science by presenting science as a human 

endeavor that is closely connected to everyday life 

and cultural practices. When students recognize that 

scientific concepts are embedded in familiar cultural 

contexts such as traditional medicine, local food 

processing, or environmental management they are 

more likely to view science as meaningful and 

accessible. 

This culturally responsive orientation also 

resonates with contemporary educational demands in 

the 21st century, which emphasize critical thinking, 

creativity, communication, and collaboration (Astuti 

et al., 2019). Ethnoscience-based learning naturally 

fosters these competencies by encouraging students 

to discuss cultural practices, analyze empirical 

evidence from their environment, and 

collaboratively construct scientific explanations. 

Such learning experiences align with inquiry-based 

and problem-based learning models, which have 

been shown to improve higher-order thinking skills 

and problem-solving abilities (Gunardi, 2020; 

Sajidan et al., 2022). 

In addition, ethnoscience-based learning reflects 

broader educational values that emphasize character 

development and social responsibility. Studies on 

character education grounded in local wisdom 

demonstrate that cultural integration in learning 

strengthens students’ moral awareness and social 

sensitivity (Khoiriyah et al., 2025; Fitriyah et al., 

2024). Thus, ethnoscience not only supports 

cognitive development but also contributes to 

holistic education by nurturing students’ identity, 

values, and sense of belonging. 

Ethnoscience-based learning represents a 

pedagogical framework that bridges scientific 

knowledge and cultural context. By integrating local 

wisdom into science instruction, this approach 

fosters integrated understanding, positive attitudes 

toward science, and the development of essential 

21st-century skills, thereby laying a strong 

foundation for enhancing scientific literacy. 

 

The Role of Ethnoscience in Enhancing Scientific 

Literacy and Learning Processes  

Scientific literacy is widely recognized as a key 

outcome of science education, encompassing the 

ability to understand scientific concepts, apply 

scientific knowledge, evaluate evidence, and make 

informed decisions related to science and technology 

(Holbrook & Rannikmae, 2009; OECD, 2024). In the 

Indonesian context, efforts to enhance scientific 

literacy remain a significant challenge, particularly 

due to the dominance of teacher-centered instruction 

and limited contextualization of learning materials 

(Wisudawati & Sulistyowati, 2022). Ethnoscience-

based learning offers a strategic response to this 

challenge by situating science learning within students’ 

cultural and environmental contexts. 
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According to Atmojo (2012), ethnoscience-based 

learning encourages a shift from Teacher-Centered 

Learning (TCL) to Student-Centered Learning (SCL). 

Through direct engagement with cultural phenomena, 

students actively observe, investigate, and interpret 

natural processes, thereby constructing knowledge 

through experiential learning. This process is 

consistent with inquiry-based learning principles, 

which emphasize exploration, questioning, and 

evidence-based reasoning (Gunardi, 2020; Syafruddin 

et al., 2025). 

Empirical studies consistently demonstrate that 

ethnoscience-based learning improves students’ 

scientific literacy. Pertiwi and Firdausi (2019) found 

that integrating local cultural practices into science 

instruction significantly enhanced students’ ability to 

explain scientific phenomena and apply scientific 

concepts in real-life situations. Similarly, research by 

Rahayu et al. (2006) showed that learning based on 

traditional knowledge of medicinal plants resulted in 

deeper understanding and stronger retention of 

scientific concepts because the learning experience 

was meaningful and relevant to students’ daily lives. 

Ethnoscience-based learning also supports the 

development of core scientific literacy competencies 

outlined in international frameworks, such as 

identifying scientific questions, explaining 

phenomena scientifically, and using scientific 

evidence to draw conclusions (OECD, 2024). 

Through direct observation of cultural practices such 

as food fermentation, traditional agriculture, or 

environmental conservation students engage in 

authentic scientific inquiry. These activities enable 

them to connect empirical observations with 

theoretical explanations, thereby strengthening their 

reasoning and argumentation skills (Hadianto et al., 

2021). 

Moreover, the integration of culture in science 

learning fosters critical and creative thinking. When 

students are encouraged to analyze cultural practices 

through a scientific lens, they engage in higher-order 

thinking processes, such as comparing traditional 

knowledge with modern scientific explanations and 

evaluating the effectiveness of local practices. This 

process aligns with research showing that contextual 

and problem-based learning enhances creativity and 

problem-solving skills (Boom-Cárcamo et al., 2024; 

Elsa Dian et al., 2024). 

Ethnoscience-based learning also has implications 

for character and value education. By recognizing the 

scientific value of local wisdom, students develop 

respect for cultural heritage and a sense of 

responsibility toward their environment and 

community. This aligns with studies emphasizing the 

integration of ethical and critical thinking dimensions 

in education, including Islamic and cultural 

perspectives (Junoh et al., 2021; Suyadi, 2021; Sofiatil 

et al., 2024). 

In summary, ethnoscience-based learning plays a 

crucial role in enhancing scientific literacy by 

promoting active learning, contextual understanding, 

and critical inquiry. By bridging scientific concepts 

with cultural experiences, this approach not only 

improves cognitive outcomes but also nurtures 

attitudes, values, and skills essential for scientifically 

literate citizens. 

 

Learning Media, Instructional Strategies, and the 

Effectiveness of Ethnoscience-Based 

Implementation  

The effectiveness of ethnoscience-based learning 

is strongly influenced by the selection of appropriate 

learning media and instructional strategies. Learning 

media serve as a bridge between abstract scientific 

concepts and students’ concrete experiences, making 

them an essential component of effective instruction 

(Latip, 2022). In ethnoscience-based learning, media 

should be designed to reflect local culture and 

environmental contexts while aligning with learning 

objectives and students’ characteristics. 

One widely used medium in ethnoscience-based 

instruction is ethnoscience-themed student 

worksheets (LKPD). Research by Pertiwi et al. (2021) 

demonstrates that LKPD integrating local cultural 

contexts significantly improves students’ scientific 

literacy, particularly in terms of conceptual 

understanding and evidence-based reasoning. 

Through structured activities such as observation, 

discussion, and experimentation, students actively 

engage with scientific content while relating it to 

familiar cultural practices. 

The use of ethnoscience-based worksheets also 

fosters collaborative learning and communication 

skills. Group discussions and presentations encourage 

students to articulate their ideas, evaluate peers’ 

arguments, and collectively construct scientific 

explanations. These processes are consistent with 

collaborative learning models shown to enhance 

engagement and learning outcomes (Sajidan et al., 

2022; Rusilowati et al., 2021). Furthermore, 

incorporating assessment strategies such as quizzes 

and group rewards can motivate students and promote 

accountability within learning groups. 

Advancements in educational technology further 

expand the potential of ethnoscience-based learning 

media. Multimedia resources, augmented reality, and 

digital platforms can be utilized to visualize cultural 

practices and scientific processes, thereby enhancing 
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students’ understanding and creativity (Sahronih et al., 

2024; Zamzami et al., 2023). Additionally, the 

integration of emerging technologies such as artificial 

intelligence offers new opportunities for personalized 

and adaptive learning in science education (Mustofa 

et al., 2025). 

From a scientific literacy perspective, effective 

learning media should highlight the interaction 

between science, technology, and society. Allchin 

(2014) emphasizes that scientific literacy involves 

understanding how science influences and is 

influenced by social and technological contexts. 

Ethnoscience-based media exemplify this interaction 

by illustrating how traditional knowledge contributes 

to technological innovation and societal well-being. 

In conclusion, the successful implementation of 

ethnoscience-based learning depends on the strategic 

use of learning media and instructional strategies that 

are culturally responsive, pedagogically sound, and 

technologically supported. When well-designed, these 

elements enhance students’ scientific literacy, 

engagement, and appreciation of cultural wisdom, 

thereby reinforcing the relevance of science learning 

in contemporary education. 

 

4. Conclusion 

Improving scientific literacy is a crucial priority 

in enhancing the quality of education, particularly in 

Indonesia, where students’ literacy levels are still 

relatively low. Scientific literacy is not only related 

to the mastery of scientific concepts but also to the 

ability to think critically, solve problems, and apply 

scientific knowledge in everyday life. This study 

highlights that ethnoscience-based learning 

represents a relevant and effective approach to 

addressing these challenges. By integrating cultural 

values, local wisdom, and students’ lived 

experiences into science learning, ethnoscience-

based instruction creates a more contextual, 

meaningful, and student-centered learning 

environment that supports the development of 

scientific understanding and reasoning skills. 

Ethnoscience-based learning positions local 

culture and the surrounding environment as valuable 

learning resources, enabling students to connect 

scientific concepts with real-world phenomena 

familiar to them. This approach enhances students’ 

engagement, positive attitudes toward science, and 

academic achievement while simultaneously 

fostering appreciation for cultural identity and 

national heritage. Therefore, ethnoscience-based 

learning can serve as a strategic reference for 

educators and curriculum developers in designing 

science instruction aimed at improving scientific 

literacy. Its implementation is expected to contribute 

not only to improved learning outcomes but also to 

the development of scientifically literate individuals 

who are culturally grounded and capable of 

responding critically to scientific and technological 

developments in society. 
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