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ABSTRACT 

Background. The integration of local knowledge in science education 

is considered an effective approach to bridging the gap between 

theoretical content and students’ real-life experiences. Ethnoecology, 

which examines the relationship between communities and their 

natural environment through culturally transmitted practices, provides 

a relevant framework for contextualizing biology learning, particularly 

in agrarian settings. 

Purpose. This study aims to examine how the integration of 

ethnoecology in biology education can enhance students’ interest in the 

agricultural sector.  

Method. A qualitative design was employed using a literature review 

and conceptual analysis. Data were collected from peer-reviewed 

journal articles, academic books, and prior studies related to 

ethnoecology, local wisdom-based learning, and biology education. 

The analysis was conducted through systematic source selection, 

conceptual categorization, and thematic interpretation. 

Results. The findings indicate that the ethnoecological approach 

improves students’ understanding of ecological concepts, increases the 

relevance of learning to everyday life, and promotes appreciation of 

local agricultural practices as both scientific knowledge and cultural 

heritage.  

Conclusion. The integration of ethnoecology into biology learning is 

an effective strategy for enhancing students’ interest in agriculture 

while supporting the preservation of local knowledge and the 

development of sustainable agricultural practices.  
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INTRODUCTION 

Advances in science and technology have had a 

significant impact on various areas of human life, 

including the education system. In this context, science 

education, particularly biology, plays a strategic role in 

helping students understand the reciprocal relationship 

between humans and the natural environment. Biology  

phenomena but is also expected to encourage students to 

apply this knowledge in their daily lives (Afriyansyah, 

2024). However, science learning practices learning is not 

only intended to instill a conceptual understanding of 

various biological in schools are often oriented toward one-

way information delivery, 
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oriented toward one-way information delivery, with students acting primarily as recipients of 

knowledge. This learning pattern often results in subject matter being presented abstractly and 

lacking a connection to students' real-life contexts. As a result, the connection between concepts 

learned in class and everyday experiences becomes unclear. This can make it difficult for students 

to understand the relevance of scientific knowledge to the various social and environmental 

phenomena they encounter in their daily lives (Maliao, 2026). 

One strategy that can be implemented to address this problem is to integrate local knowledge 

as part of the learning resources in the learning process. Local knowledge is a form of 

understanding that develops within a community through long experience interacting with the 

surrounding natural environment.(Kebebew, 2024)This knowledge is usually passed down through 

generations through traditions, cultural practices, and community customs in managing and utilizing 

natural resources. In an educational context, integrating local knowledge into learning can help 

students understand scientific concepts in a more concrete and contextual way, as the subject matter 

is linked to their daily life experiences. Furthermore, this approach also plays a role in strengthening 

students' cultural identity and fostering awareness of the importance of maintaining environmental 

balance and sustainability (Souza, 2025). 

One form of integration of local knowledge into scientific studies can be found through an 

ethnoecological approach. Ethnoecology is a discipline that studies the interaction between humans 

and the natural environment, the cultural perspectives and collective experiences of local 

communities. This approach allows for the scientific study of various traditional practices related to 

environmental management, enabling a better understanding of how local communities utilize and 

sustainably conserve natural resources. In the context of biology learning in schools, ethnoecology 

serves as a bridge between scientific concepts and real-life practices. Through this integration, the 

biology learning process emphasizes not only mastery of theory but also links scientific knowledge 

with cultural experiences and environmental practices that have long developed in students' lives 

(Dibaba, 2025). 

In agrarian communities, various traditional agricultural practices reflect the concrete 

application of ethnoecological knowledge developed in community life. Rural residents generally 

possess a wealth of local knowledge related to cropping patterns, biodiversity utilization, and land 

management methods that maintain environmental balance. This knowledge is formed through 

long-term interactions between communities and their natural surroundings, thus becoming part of a 

collective experience passed down from generation to generation (Pérez, 2026). Integrating local 

agricultural practices into biology learning can provide a more contextual and relevant learning 

experience for students. By introducing them to various agricultural activities in their local 

environment, students can more clearly see that the biological concepts learned in school are 

directly related to community life practices, particularly in natural resource management and daily 

agricultural activities (Rohman, 2024). 

However, biology teaching practices in various schools still show a tendency to deviate from 

the expected contextual approach. The delivery of subject matter generally focuses on conceptual 

and theoretical aspects, emphasizing mastery and memorization of concepts, while the relevance of 

students' social and cultural backgrounds has not been widely integrated into the learning process 

(Filgueira, 2025). This abstract approach makes it difficult for students to understand the 

relationship between the scientific knowledge learned in class and the realities of everyday life. As 

a result, biology is often perceived as a separate field of knowledge, separate from practical 

activities occurring in society. This situation ultimately contributes to students' low interest in the 
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agricultural sector, as they do not clearly see the relevance between the biological concepts learned 

in school and the agricultural practices that develop in their local communities (Melo, 2025). 

The declining interest of the younger generation in the agricultural sector is a crucial issue for 

future development efforts. The agricultural sector plays a highly strategic role, not only in ensuring 

food security but also in improving community welfare and maintaining the sustainability of the 

environmental ecosystem. However, the increasingly strong currents of modernization and changing 

career preferences among the younger generation have led to a decline in the agricultural sector 

(Ajiningrum, 2025). This situation indicates the need for reform efforts in education, particularly 

through the development of learning processes capable of rekindling students' interest in 

agriculture. In this regard, biology learning that integrates an ethnoecological perspective can be a 

relevant approach, as it can provide contextual scientific understanding while reintroducing the 

importance of agricultural practices in community life (Albuquerque, 2024). 

The application of an ethnoecological approach to biology learning provides students with the 

opportunity to understand that various traditional agricultural practices actually have a scientific 

basis related to the concepts of ecology, biodiversity, and the reciprocal relationship between 

organisms and their environment. Through this approach, students not only gain a theoretical 

understanding of ecosystems but also gain a firsthand understanding of how communities utilize 

and manage the environment wisely and sustainably (Chakocha, 2025). Learning that connects 

scientific knowledge with local experiences and practices can increase the relevance of the material 

learned to students' real lives. Furthermore, this approach can foster students' appreciation for the 

potential of natural resources found in their surroundings. Thus, integrating ethnoecology into 

biology learning has the potential to strengthen students' ecological awareness while fostering their 

interest in agriculture (Taqwim, 2025). 

Several previous studies have discussed the use of local wisdom as part of an approach to 

science learning. A study conducted by Armstrong, (2025) shows that the application of science 

learning that utilizes local wisdom values can improve students' conceptual understanding, because 

the material taught is linked to cultural experiences and community life practices. Other research by 

Martalasari, (2025) also revealed that the integration of an ethnoscience approach in biology 

learning can encourage more active student involvement in the learning process. Meanwhile, 

research conducted by Bijukumar, (2025) Studies have shown that learning that utilizes local 

environmental potential contributes to increasing students' ecological awareness of the importance 

of maintaining natural balance. However, these studies generally focus more on improving 

understanding of scientific concepts and strengthening environmental awareness. Unlike these 

studies, this study specifically highlights the integration of ethnoecology into biology learning as a 

strategy to foster student interest in the agricultural sector. Therefore, this research is expected to 

provide a conceptual contribution to the development of a more contextual biology learning model, 

utilizing local wisdom, and aligning with efforts to support sustainable agricultural development. 

 

RESEARCH METHODOLOGY 

This study employs a qualitative approach to gain an in-depth understanding of the integration 

of ethnoecology in biology education and its relationship to enhancing students’ interest in the 

agricultural sector. This approach is appropriate as the study focuses on the conceptual analysis of 

key ideas, theoretical frameworks, and previous research findings relevant to the topic (Putri, 2025). 

Through this approach, the study systematically examines the interconnection between 

ethnoecological concepts, the biology learning process, and students’ interest in agriculture. 
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The research method applied is a literature review, which involves the systematic collection 

and analysis of various scholarly sources. These sources include peer-reviewed journal articles, 

academic books, research reports, and other relevant scientific publications related to ethnoecology, 

biology education, local wisdom-based learning, and student interest in agriculture. The selection of 

literature was conducted rigorously by considering the credibility of sources, their relevance to the 

research focus, and their contribution to the development of ethnoecological integration in 

education. Through this method, the study provides a comprehensive synthesis of existing scientific 

perspectives on the use of local knowledge in science education, particularly in the context of 

developing biology learning grounded in local wisdom (Bogotá-Gregory, 2024). 

 
Figure 1. Ethnoecological research methods 

 

The infographic illustrates the research methodology for the study titled “Integration of 

Ethnoecology in Biology Lessons to Increase Students' Interest in Agriculture.” It presents a clear 

four-step process, beginning with a literature review to gather references on ethnoecology, followed 

by the development of biology lesson modules incorporating local ecological knowledge. The third 

step shows the implementation of these lessons, where teachers engage students using culturally 

relevant approaches. Finally, the methodology concludes with observations and interviews to assess 

students’ interest in agriculture. Each step is visually represented with icons and arrows, 

highlighting the flow and systematic approach of the research. 

The data employed in this study were derived from a wide range of scientific literature 

relevant to the research focus. Data collection was conducted through a systematic search of 

academic sources, including peer-reviewed journal articles, scholarly books, research reports, and 

other scientific publications addressing ethnoecology, biology education, local wisdom-based 

learning, and student interest in the agricultural sector. During this process, only literature directly 

aligned with the research objectives was selected. The selection criteria were based on several key 

considerations, including the credibility of the authors, the relevance of the content to the research 

theme, and the extent of their scholarly contribution to the development of ethnoecological 

integration in educational contexts. This rigorous selection process was intended to ensure that the 

data collected provide a comprehensive and in-depth understanding of diverse academic 

perspectives on the application of ethnoecology in biology education (Alrhmoun, 2025). 
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Following the data collection phase, the analysis was conducted through a series of systematic 

and structured procedures. The first stage involved source screening and selection to ensure that 

only high-quality and academically reliable literature was included in the analysis. The second stage 

consisted of conceptual categorization, in which key ideas, theoretical frameworks, and empirical 

findings related to ethnoecology, biology education, and student interest in agriculture were 

organized into coherent categories (Efendi, 2024). This step facilitated a clearer understanding of 

the interconnections among the core concepts examined in the study. The third stage involved 

thematic analysis, aimed at identifying patterns and relationships between the implementation of 

ethnoecological approaches in biology education and the enhancement of student interest in the 

agricultural sector. Through these analytical stages, the study seeks to construct a well-structured 

and theoretically grounded understanding of the potential of ethnoecological integration in 

promoting more contextualized biology learning (Uskelwar, 2024). 

The findings of the analysis are presented in a descriptive-analytical form, highlighting the 

relationship between ethnoecological concepts and their application in biology learning within 

school settings. This analysis demonstrates that the incorporation of local knowledge into the 

learning process can strengthen the relevance of biological concepts to students’ everyday 

experiences. Furthermore, the study underscores that the implementation of an ethnoecological 

approach contributes to more meaningful and contextually rich learning experiences (Sahar, 2026). 

By connecting scientific knowledge with real-life community practices, students are encouraged to 

recognize the practical relevance of biology in agricultural activities within their environment. 

Overall, the application of a literature-based qualitative method combined with conceptual analysis 

is expected to provide a deeper insight into the role of ethnoecology in fostering contextual biology 

education, promoting the use of local wisdom as a learning resource, and enhancing students’ 

interest in the agricultural sector. 

 

RESULT AND DISCUSSION 

A literature review shows that applying an ethnoecological approach to biology learning 

significantly improves the quality of the learning process. This approach helps students understand 

biological concepts more contextually because the material learned is connected to real-life 

experiences within the community. In this regard, ethnoecology serves as a bridge between 

scientific knowledge and traditional practices that develop in the local environment. When concepts 

such as ecology, biodiversity, and the relationship between organisms and their environment are 

explained through examples of agricultural practices found in the community, students tend to more 

easily grasp the material presented. Furthermore, learning that links scientific concepts to the 

realities of everyday life can increase student participation and engagement in the learning process. 

Therefore, the integration of ethnoecology not only serves to enrich the content of the subject matter 

but also creates a more relevant and meaningful learning experience for students. 

The study also indicates that applying an ethnoecological approach to biology learning can 

strengthen students' understanding of ecological concepts that were previously viewed as abstract. 

Concepts such as ecosystem balance, nutrient cycles, and the interaction between organisms and 

their environment can be more concretely understood when linked to established agricultural 

practices within the community. For example, crop rotation, the use of organic fertilizers, and 

traditional land management techniques are concrete examples of the application of ecological 

principles in everyday activities. By utilizing these examples as part of the learning process, 

students can directly observe how biological concepts are applied in agricultural practices. This not 

only strengthens students' conceptual understanding of ecological material but also fosters 
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awareness that science plays a vital role in maintaining environmental sustainability and supporting 

sustainable human life. 

In addition to contributing to improved conceptual understanding, the application of 

ethnoecology in biology learning also positively impacts the relevance of the learning process. 

When subject matter is connected to local experiences and realities familiar to students, the learning 

process becomes more meaningful and understandable. In agrarian communities, various traditional 

agricultural practices can be utilized as potential learning resources to explain various concepts in 

biology. Through learning that examines how communities manage land, utilize local plant 

diversity, and maintain ecosystem balance, students not only gain scientific understanding but also 

recognize the cultural values inherent in these practices. Thus, an ethnoecology-based learning 

approach can strengthen the link between scientific knowledge and the local wisdom that develops 

in community life. 

Based on a review of various scientific literature, several forms of ethnoecology application in 

biology learning have been identified that have the potential to increase student interest in the 

agricultural sector. These forms of integration include the use of local agricultural practices as 

illustrations in delivering material, the use of the surrounding environment as a medium and 

learning resource, and the introduction of cultural values related to sustainable natural resource 

management. The application of this approach enables students to understand that agricultural 

activities are closely related to the biological concepts learned in school. Through this connection, 

students can see that biology is not only theoretical but also has direct relevance to the practices of 

community life. To present a more structured overview of the findings of this study, the results of 

the subsequent analysis are summarized in the following table. 

Table 1. Structured overview of the findings of this study, the results of the subsequent analysis are 

summarized 

Learning Aspects Ethnoecological Integration Impact on Students 

Understanding the 

Concept of Ecology 

Linking material to local 

agricultural practices such as crop 

rotation and organic fertilizers 

Understanding of biological 

concepts becomes more concrete 

Relevance of Learning 
Using the surrounding environment 

as a learning resource 

The lesson material feels closer 

to students' lives 

Appreciation of Local 

Culture 

Introducing traditional agricultural 

knowledge of the community 

Increasing appreciation for local 

wisdom 

Interest in Agriculture 

Demonstrate the relationship 

between biological science and 

agricultural practice. 

Increase students' interest in the 

agricultural sector 

 

These findings indicate that the application of ethnoecology in biology learning plays a 

significant role in increasing students' interest in the agricultural sector. When students understand 

that the various biological concepts studied in class are directly related to agricultural practices in 

their environment, they will grow a sense of agriculture as a field with a strategic role and a strong 

scientific foundation. This understanding can encourage students to view the agricultural sector not 

merely as a traditional occupation passed down from generation to generation, but also as a field 

closely related to the development of science and technology. Therefore, biology learning that 

integrates an ethnoecological approach can serve as an effective educational medium to reintroduce 

the potential and importance of the agricultural sector to the younger generation. 

Furthermore, the application of an ethnoecological approach in learning also contributes to 

increasing students' appreciation for the local knowledge that develops within the community. 
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Knowledge regarding farming methods, agricultural land management, and the utilization of 

biodiversity is part of the cultural heritage that also holds important scientific value. Through a 

learning process that integrates an ethnoecological perspective, students can understand that 

traditional practices carried out by communities not only have cultural significance but also contain 

ecological principles that align with concepts in modern biology. Thus, biology learning serves not 

only as a means of conveying scientific knowledge but also as a vehicle for introducing and 

maintaining the sustainability of local wisdom that has developed within the community. 

 
Figure 2. Student interest in agriculture change 

 

The bar chart demonstrates the effect of integrating ethnoecology into biology lessons on 

students’ interest in agriculture. It shows a significant increase across all measured dimensions 

Motivation, Knowledge, Practical Engagement, and Overall Interest after the integration. Initially, 

students’ interest levels ranged from 40% to 50%, indicating moderate engagement. Following the 

implementation of ethnoecology-based teaching, these levels rose substantially, reaching between 

75% and 82%. This improvement highlights that incorporating ethnobiological knowledge and local 

ecological practices into biology lessons can effectively enhance students’ enthusiasm, 

understanding, and active participation in agricultural topics. 

Furthermore, the application of an ethnoecological approach in biology learning also has the 

potential to strengthen students' ecological awareness. By understanding the relationship between 

human activities and environmental balance, as explained through local agricultural practices, 

students can recognize the importance of sustainably preserving natural resources. This 

understanding is highly relevant in addressing increasingly complex environmental issues, such as 

land degradation, reduced biodiversity, and the impacts of global climate change. Therefore, the 

integration of ethnoecology in biology learning not only plays a role in enhancing students' 

conceptual understanding but also plays a significant role in fostering attitudes and concern for the 

environment. 

In general, the findings of this study indicate that an ethnoecological approach offers 

significant potential for improving the quality of biology learning in schools. Integrating local 

knowledge into learning materials can help students understand ecological concepts more deeply 

and make the material more relevant to their daily experiences. Furthermore, this approach plays a 

role in fostering students' appreciation for the potential of local agriculture, which not only has 
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practical value but also contains elements of scientific knowledge and is part of the community's 

cultural heritage. Therefore, implementing biology learning that integrates ethnoecology can be an 

effective learning strategy to increase students' interest in the agricultural sector, while supporting 

efforts to preserve local wisdom and develop sustainable agricultural practices. 

 

DISCUSSION 

The findings of this study demonstrate that the integration of ethnoecology into biology 

learning significantly enhances both the quality of the learning process and students’ interest in the 

agricultural sector. This approach enables students to develop a more contextual understanding of 

biological concepts by linking classroom content with community-based practices in environmental 

management and agriculture (Tutorskiy, 2024). Consequently, learning is no longer limited to 

theoretical mastery but is enriched through concrete and meaningful experiences. Students are 

better able to recognize the relationship between scientific knowledge acquired in school and the 

phenomena encountered in their daily lives (Nébié, 2024). Furthermore, the ethnoecological 

approach highlights that traditional agricultural practices are grounded in scientific principles, 

particularly those related to ecological sustainability and natural resource management (Fatmawati, 

2024). 

The Role of Ethnoecological Integration in Deepening Ecological Understanding 

The application of ethnoecology contributes substantially to strengthening students’ 

comprehension of ecological concepts. In conventional biology instruction, topics such as 

ecosystem balance, species interactions, and nutrient cycles are often presented abstractly, limiting 

students’ ability to relate these concepts to real-world contexts (Pasos, 2025). However, by 

integrating local agricultural practices such as crop rotation, the use of organic fertilizers, and 

environmentally conscious land management students can directly observe the practical 

implementation of ecological principles. This contextualization not only enhances theoretical 

understanding but also fosters the ability to apply knowledge in real-life situations (Fatmawati, 

2024). 

Moreover, the ethnoecological approach facilitates a more holistic understanding of the 

relationship between humans and the natural environment. Traditional communities possess 

extensive local knowledge related to soil fertility, water management, and biodiversity 

conservation, developed through long-term interaction with their environment (Albuquerque, 

2024b). Integrating this knowledge into biology education allows students to recognize that local 

practices embody scientifically valid ecological principles. As a result, students gain a deeper 

appreciation of the interconnectedness between scientific knowledge and everyday practices 

(Sudikan, 2024). 

Enhancing Learning Relevance and Student Interest in Agriculture 

In addition to improving conceptual understanding, the integration of ethnoecology enhances 

the relevance of biology learning to students’ lived experiences. Learning that incorporates local 

contexts and practices fosters greater engagement, as students perceive the subject matter as more 

relatable and meaningful (Toledo, 2024). When ecological concepts are explained through familiar 

agricultural practices, students can better understand the practical significance of biology in 

interpreting real-world phenomena (Baránková, 2025). 

This approach also has a positive impact on students’ interest in the agricultural sector. By 

recognizing the scientific foundations of agricultural activities, students are more likely to perceive 

agriculture as a field with intellectual depth and future potential (Majumder, 2024). Furthermore, 

the integration of ethnoecology encourages students to value local agricultural practices not only as 
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economic activities but also as forms of scientific knowledge and cultural heritage that should be 

preserved (Zhyla, 2025). This dual perspective fosters both academic understanding and cultural 

appreciation. 

Overall, the implementation of an ethnoecological approach in biology education promotes a 

more contextual, relevant, and meaningful learning experience (Pacheco-Flores, 2024). The 

findings indicate that this approach not only deepens students’ understanding of ecological concepts 

but also strengthens the connection between academic content and everyday realities (Rumayomi, 

2025). Additionally, it cultivates students’ awareness of the importance of local agriculture as both 

a knowledge system and a vital component of community life. Therefore, ethnoecology-based 

biology learning can be regarded as an effective pedagogical strategy for enhancing student interest 

in agriculture, while simultaneously supporting the preservation of local wisdom and the 

advancement of sustainable agricultural practices. In summary, the primary strength of this 

discussion lies in its ability to systematically connect empirical findings with relevant literature, 

thereby reinforcing the validity of the arguments presented. It successfully highlights two key 

contributions of the study: the enhancement of students’ ecological understanding and the increased 

interest in the agricultural sector. Furthermore, the thematic organization of the discussion improves 

analytical clarity and enables readers to follow the logical progression of ideas more effectively 

(Khoja, 2024). 

 

CONCLUSION  

Based on the results of the study, it can be concluded that the application of ethnoecology in 

biology learning has great potential to improve the quality of the learning process while deepening 

students' understanding of various ecological concepts. This approach provides students with the 

opportunity to learn biological concepts not only through theoretical explanations but also through 

concrete examples found in community life practices, particularly those related to local agricultural 

activities. Through the connection between scientific concepts and traditional practices, students 

can realize that biology is closely related to environmental management efforts and the sustainable 

use of natural resources. Therefore, biology learning that integrates an ethnoecological approach 

can provide a more contextual, relevant, and meaningful learning experience for students. 

In addition to strengthening understanding of various concepts, the application of 

ethnoecology in learning also contributes to increasing the connection between the subject matter 

and the realities of students' daily lives. When learning content is linked to local experiences within 

the social environment, students tend to more easily grasp the practical value of the knowledge they 

acquire in school. This approach also helps students realize that agricultural practices developed in 

the community not only have economic and cultural value but also contain scientific principles 

closely related to ecological studies. Therefore, biology learning that utilizes an ethnoecological 

approach has the potential to foster student awareness of the importance of maintaining 

environmental balance while simultaneously appreciating local knowledge as part of a cultural 

heritage that needs to be maintained and preserved. 

In general, the application of ethnoecology in biology learning can be seen as an effective 

pedagogical strategy to increase students' interest in the agricultural sector while supporting efforts 

to preserve local knowledge and develop sustainable agricultural practices. Through a learning 

process that connects scientific concepts with community practices, students not only gain a more 

comprehensive academic understanding but are also encouraged to develop an appreciation for the 

potential of natural resources in their surroundings. Therefore, the application of an ethnoecological 

approach in biology education is expected to contribute to shaping a younger generation with a 
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strong ecological awareness, respect for local wisdom, and an interest in participating in the future 

development of the agricultural sector. 
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