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Abstract 
The effective teaching of biology relies heavily on practical engagement with living organisms and natural 

materials. In many developing contexts, limited laboratory facilities constrain meaningful practical instruction. 

This paper examines the pedagogical potential of indigenous biological resources as viable tools for enhancing 

practical biology teaching. Drawing on conceptual analysis, empirical studies, and contextual examples from 

Nigeria and comparable regions, the study argues that indigenous flora, fauna, and ecological systems can 

significantly enrich biology instruction. The paper proposes a framework for integrating indigenous biological 

resources into biology curricula, emphasizing experiential learning, cultural relevance, and sustainability. 

Findings suggest that the use of locally available biological materials improves conceptual understanding, 

learner motivation, and scientific literacy while promoting environmental awareness. The study concludes that 

integrating indigenous biological resources into biology education offers a cost-effective, culturally responsive, 

and pedagogically sound approach to science teaching in resource-constrained settings. 

 

Keywords: Indigenous knowledge, biology education, practical teaching, curriculum development, 

environmental education 

 

Received 12 Jan., 2026; Revised 23 Jan., 2026; Accepted 25 Jan., 2026 © The author(s) 2026. 

Published with open access at www.questjournas.org 

 

I. Introduction 
Biology is fundamentally an experimental science that requires direct engagement with living organisms 

and natural processes. However, in many developing countries, biology instruction remains largely theoretical 

due to inadequate laboratory facilities, limited instructional materials, and large class sizes. This challenge is 

particularly evident in secondary and tertiary institutions, where practical components are often underdeveloped 

despite their centrality to scientific understanding. Indigenous biological resources—plants, animals, 

microorganisms, and ecological systems native to a locality—represent an underutilized yet highly valuable 

instructional resource. These resources are readily available, culturally familiar, and ecologically relevant, making 

them ideal for experiential learning. Integrating such resources into biology teaching aligns with global calls for 

contextualized and sustainable education practices (Blackie, 2024). 

In Nigeria, indigenous biological resources abound, ranging from diverse plant species to rich faunal and 

microbial ecosystems. Harnessing these resources for educational purposes can address gaps in laboratory 

infrastructure while fostering environmental consciousness and scientific inquiry. This paper explores how 

indigenous biological resources can be systematically integrated into biology education to enhance practical 

teaching and learning outcomes. 

 

II. Literature Review 
2.1 Indigenous Knowledge and Science Education 

Indigenous knowledge systems represent accumulated wisdom developed through long-term interaction 

with local environments. Scholars argue that incorporating indigenous knowledge into science education promotes 

cultural relevance and learner engagement (Adam, Okebukola, & Oladejo, 2021). In biology education, 

indigenous knowledge provides authentic contexts for understanding ecological relationships, medicinal plant 

use, and biodiversity conservation. Studies have demonstrated that students taught through culturally responsive 

approaches exhibit improved conceptual understanding and positive attitudes toward science (Blackie, 2024). By 

http://www.questjournals.org/


Indigenous Biological Resources for Practical Teaching in Biology 

DOI: 10.35629/2532-1201107109                                www.questjournals.org                                        108 | Page 

linking scientific concepts to learners’ lived experiences, indigenous resources help bridge the gap between 

abstract theory and observable reality. 

 

2.2 Practical Biology and Experiential Learning 

Practical activities form the backbone of biology education. According to Kolb’s experiential learning theory, 

knowledge is constructed through direct experience and reflection. Empirical studies indicate that students who 

engage in hands-on biological investigations outperform peers exposed solely to textbook instruction (Oladipupo 

et al., 2025). However, limited laboratory equipment remains a major challenge in many schools. The use of 

locally available plants, animals, and ecosystems offers a viable alternative, enabling teachers to conduct 

meaningful practical lessons without expensive infrastructure. 

 

2.3 Indigenous Biological Resources in Education 

Research across Africa has documented extensive indigenous biological knowledge, including medicinal plants, 

agricultural species, and ecological management practices (Rafiu et al., 2025). These resources provide 

opportunities for teaching taxonomy, physiology, ecology, and conservation biology. When integrated into formal 

curricula, they also promote respect for cultural heritage and environmental stewardship. 

 

III. Methodological Orientation 
This study adopts a qualitative and conceptual approach, drawing on existing empirical studies, 

curriculum analyses, and documented educational practices. Secondary data from peer-reviewed journals, 

educational policy documents, and ethnobiological studies were analyzed thematically to identify patterns in the 

use of indigenous biological resources for instructional purposes. The synthesis approach enables the development 

of a pedagogical framework applicable to biology education in resource-constrained contexts. 

 

IV. Integrating Indigenous Biological Resources into Biology Teaching 
 

4.1 Plant-Based Resources 

Local plants such as Azadirachta indica (neem), Vernonia amygdalina (bitter leaf), and Hibiscus rosa-sinensis 

provide effective teaching materials for lessons on plant anatomy, physiology, reproduction, and medicinal 

properties. Students can observe germination, conduct transpiration experiments, and analyze leaf morphology 

using readily available specimens. 

 

4.2 Animal and Microbial Resources 

Common animals such as snails, earthworms, insects, and fish serve as valuable tools for teaching zoology, 

ecology, and physiology. Microorganisms from fermented foods (e.g., yeast from local beverages) can introduce 

students to microbiology and fermentation processes. These resources foster inquiry-based learning and practical 

skill development. 

 

4.3 Ecosystem-Based Learning 

Local ecosystems—farmlands, wetlands, forests, and school gardens—function as living laboratories. Field-based 

investigations allow students to study ecological relationships, biodiversity, and conservation practices in real 

contexts. Such experiences enhance environmental awareness and promote sustainability-oriented thinking. 

 

V. Proposed Framework for Integrating Indigenous Resources 
The proposed framework for integrating indigenous biological resources into biology teaching comprises four 

interrelated components: 

1. Curriculum Alignment: Mapping indigenous resources to curriculum objectives and learning outcomes. 

2. Teacher Capacity Building: Training teachers in indigenous knowledge systems and inquiry-based 

pedagogy. 

3. Community Engagement: Collaborating with local experts, farmers, and traditional practitioners. 

4. Assessment and Reflection: Evaluating student learning through practical tasks, field reports, and 

reflective journals. 

This framework encourages participatory learning, contextual relevance, and sustainability in biology education. 

 

VI. Discussion 
Integrating indigenous biological resources into biology teaching addresses both pedagogical and socio-

cultural dimensions of education. It reduces dependence on imported laboratory materials, enhances student 

engagement, and affirms local knowledge systems. Furthermore, it aligns with global education goals emphasizing 

sustainability, inclusivity, and contextual relevance. Challenges such as teacher preparedness, curriculum rigidity, 
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and safety concerns must be addressed through professional development, curriculum reform, and institutional 

support. When effectively implemented, this approach has the potential to transform biology education into a 

more meaningful and impactful learning experience. 

 

VII. Conclusion 

This paper has demonstrated that indigenous biological resources offer immense potential for enriching 

practical biology education. By leveraging locally available plants, animals, and ecosystems, educators can 

provide authentic learning experiences that enhance scientific understanding and cultural relevance. Integrating 

these resources into biology curricula not only improves educational outcomes but also fosters environmental 

stewardship and appreciation of indigenous knowledge systems. Future efforts should focus on policy support, 

teacher training, and systematic curriculum integration to sustain this approach. 
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