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Abstract 
Ethnobotanical knowledge plays an important role in connecting biological concepts with local wisdom and contextual learning; however, its integration into formal biology education remains limited. This study aims to analyze the needs for ethnobotanical data among secondary school students and biology education students, as well as to examine its current application in biology learning materials. A mixed-methods approach was employed, involving questionnaires, semi-structured interviews, and document analysis. Questionnaire data were collected from secondary school students and biology education students to identify priority ethnobotanical data categories, including local plant names, scientific names, plant parts used, traditional functions, cultural values, and conservation aspects. Interview data were used to explore perceptions of usefulness and preferred data presentation formats, while document analysis examined the extent of ethnobotanical integration in textbooks, learning modules, and curriculum documents. The results indicate that both groups expressed high to very high levels of need for ethnobotanical data, with biology education students consistently reporting higher needs, particularly for scientific and systematically organized information. Interview findings revealed that ethnobotanical data supported conceptual understanding, relevance to local contexts, teaching preparation, and research activities, with a strong preference for structured and visual presentation formats. Document analysis showed that existing biology learning materials provide limited, fragmented, and unsystematic ethnobotanical content with weak alignment to learning objectives. These findings highlight a significant gap between learners’ needs and available learning resources. The study implies the necessity of developing structured, contextual, and locally based ethnobotanical learning materials to enhance biology learning and support sustainable education.
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1.	INTRODUCTION 

		Biology education plays a crucial role in developing learners’ understanding of biodiversity, natural resource utilization, and sustainable environmental management. Learning experiences that connect biological concepts with real-life contexts are essential to foster meaningful understanding and environmental awareness among students (Appiah-Ajei et al. 2025). One approach that has strong potential to support contextual biology learning is ethnobotany, which examines the relationships between humans and plants within cultural, social, and ecological frameworks . Through ethnobotany, learners are not only introduced to plant diversity but also to local knowledge systems, traditional practices, and cultural values related to plant use.
  In educational settings, ethnobotanical data can serve as a contextual and culturally relevant learning resource, particularly in biology education. Data such as local plant names, parts used, traditional functions as food or medicine, and conservation values can enrich biology learning materials and make abstract concepts more tangible (Ardan 2016). Moreover, the integration of ethnobotany in learning aligns with the principles of Education for Sustainable Development (ESD), which emphasizes the integration of environmental, social, and cultural dimensions in education to support sustainable lifestyles (Ferrari et al. 2024). Therefore, ethnobotanical knowledge has the potential to enhance scientific literacy while strengthening learners’ awareness of local biodiversity and sustainability issues.
  Despite its potential, ethnobotany-related studies in Indonesia and other biodiversity-rich regions have predominantly focused on documenting plant species and their traditional uses from a biological or conservation perspective. Many ethnobotanical studies emphasize inventories and quantitative indices, while limited attention has been given to how the resulting data can be transformed into effective learning resources for formal education (Leonti 2022). As a result, ethnobotanical research outputs are often disconnected from classroom needs and curriculum demands, particularly in biology education. This condition indicates a clear gap between the availability of ethnobotanical data and its pedagogical utilization.
  Furthermore, the educational needs related to ethnobotanical data differ between students and preservice biology teachers. Students at the secondary school level generally require simplified, contextual, and application-oriented data to support conceptual understanding (Amalia et al. 2024), whereas university students in biology education programs require more comprehensive and analytical data that can support pedagogical competence, critical thinking, and research-based learning. However, systematic studies that analyze and compare the ethnobotanical data needs of students and biology education students are still scarce. This lack of needs-based analysis limits the effective integration of ethnobotany into biology learning across educational levels.
  Based on these considerations, this study aims to identify the ethnobotanical data needs of students and biology education students and to analyze their potential applications in biology learning. By explicitly addressing the gap between ethnobotanical research and educational practice, this study is expected to provide a foundation for the development of contextual, culturally responsive, and sustainable biology learning resources. The findings of this research are expected to contribute to the meaningful integration of ethnobotany into biology education and support the implementation of sustainability-oriented learning.

2.	LITERATURE REVIEW (12PT)

		Ethnobotany is a multidisciplinary field that examines the interactions between humans and plants, particularly focusing on traditional knowledge, cultural practices, and the utilization of plant resources (Mishra & Kumar 2025). As a scientific discipline, ethnobotany contributes not only to biodiversity conservation and sustainable resource management but also to the preservation of indigenous and local knowledge systems. Ethnobotanical studies commonly document plant species, their local names, uses, and cultural significance, providing valuable data that reflect the close relationship between communities and their surrounding environments (Nolan & Turner 2011).
  In recent decades, ethnobotanical research has expanded methodologically, incorporating qualitative and quantitative approaches such as interviews, participatory observations, use-value indices, and consensus analysis. These methodological developments have strengthened the validity and reliability of ethnobotanical data and increased their relevance for interdisciplinary applications, including education (Reyes et al. 2007). However, despite these advances, most ethnobotanical studies remain oriented toward ecological, pharmacological, or conservation outcomes, with limited emphasis on educational utilization.
  Within the context of education, particularly biology education, contextual and culturally responsive learning has been widely recognized as an effective approach to improving students’ understanding of scientific concepts. Learning that connects scientific content with students’ local environments and daily experiences can enhance motivation, conceptual understanding, and scientific literacy (Seraphin 2014). Ethnobotanical knowledge, which is deeply rooted in local contexts, is therefore highly compatible with constructivist learning theories that emphasize meaningful learning through real-world experiences.
  Several studies have highlighted the potential of ethnobotany as a learning resource in biology education. The integration of local plant knowledge into biology learning materials has been shown to support students’ understanding of biodiversity, ecosystems, and plant utilization while simultaneously fostering environmental awareness and appreciation of local culture (Amprazis & Papadopoulou 2025). Moreover, ethnobotany-based learning aligns with the goals of Education for Sustainable Development (ESD), which promotes the integration of environmental protection, social equity, and cultural preservation in education (Marsandi et al. 2025).
  Nevertheless, the effectiveness of ethnobotany as a learning resource depends largely on the relevance and structure of the data used. Learners at different educational levels require different types and depths of information. Secondary school students generally benefit from simplified, descriptive, and application-oriented data, while university students, particularly preservice biology teachers, require more comprehensive and analytical data that support higher-order thinking, pedagogical understanding, and research skills (Shahidayanti et al. 2024). Without a clear understanding of these differing needs, ethnobotanical data may be underutilized or mismatched with learning objectives.
  Previous studies related to needs analysis in education emphasize the importance of identifying learners’ needs before developing learning materials or instructional media. Needs analysis serves as a foundation for designing effective and relevant educational resources by aligning content with learners’ characteristics, curriculum demands, and learning goals (Mugabo 2024). However, studies that specifically examine the needs of ethnobotanical data for biology learning across educational levels remain limited. Most existing research focuses on the development of ethnobotany-based modules or media without a prior systematic analysis of data needs.
  Based on the reviewed literature, it can be concluded that while ethnobotany has strong theoretical and practical potential for biology education, there is a lack of research that explicitly analyzes the types of ethnobotanical data required by students and biology education students. This gap highlights the need for a systematic needs analysis to ensure that ethnobotanical data are pedagogically relevant, educationally effective, and aligned with learning objectives. Addressing this gap is essential for strengthening the integration of ethnobotany into biology education in a meaningful and sustainable manner.

3.	METHODS 
	
		This study employed a descriptive qualitative research design with a needs analysis approach to identify ethnobotanical data requirements for biology learning among students and biology education students. A needs analysis was selected as it provides a systematic framework for identifying gaps between existing conditions and ideal learning requirements, which is essential prior to the development of educational resources (Hauer & Quill 2011).
  The participants of this study consisted of secondary school students and undergraduate students enrolled in a Biology Education program. Additional perspectives were obtained from biology teachers and lecturers to strengthen data triangulation. Participants were selected using purposive sampling, based on their involvement in biology learning and familiarity with plant-related content.
  Data were collected using questionnaires, semi-structured interviews, and document analysis. The questionnaire was designed to capture participants’ perceptions of the types of ethnobotanical data needed for biology learning, including local plant names, scientific names, parts used, functions, cultural values, and conservation aspects. Responses were measured using a Likert scale to identify the level of need for each data category. Semi-structured interviews were conducted to obtain deeper insights into participants’ experiences, expectations, and challenges related to the use of ethnobotanical content in biology learning. Document analysis was carried out on biology curricula, textbooks, and learning modules to examine the extent to which ethnobotanical data had been integrated into existing learning materials.
  The research instruments were developed based on relevant literature on ethnobotany and contextual biology learning (Khastini et al 2019). Prior to data collection, the questionnaire was reviewed by experts in biology education to ensure content validity and clarity. Minor revisions were made based on expert feedback to improve the relevance and readability of the items.
  Data analysis was conducted using descriptive and qualitative techniques. Questionnaire data were analyzed by calculating percentages and mean scores to determine the level of need for each category of ethnobotanical data. Interview data were analyzed through data reduction, coding, and thematic categorization to identify recurring patterns and key themes related to data needs and potential applications. Findings from questionnaires, interviews, and document analysis were then compared to enhance the credibility of the results through triangulation.
  This methodological approach allowed for a comprehensive understanding of ethnobotanical data needs across educational levels and provided a robust basis for analyzing their potential applications in biology learning.




4.	RESULTS

	4.1 Ethnobotanical Data Needs Identified from Questionnaires
  The results of the questionnaire analysis indicate that both students and biology education students expressed a high level of need for ethnobotanical data in biology learning. The data categories assessed included local plant names, scientific names, parts used, traditional functions, cultural values, and conservation aspects. Overall, respondents rated ethnobotanical data as important to very important for supporting biology learning.
  Table 1 presents the summarized results of the questionnaire analysis, showing the mean scores and percentage levels of need for each ethnobotanical data category. The highest levels of need were identified for data related to plant functions (food, medicine, and daily use) and local plant names, while conservation-related data showed slightly lower but still high levels of need.

Table 1. Ethnobotanical Data Needs Based on Questionnaire Results
	Indicators
	Students (Mean)
	Biology Education Students (Mean)
	Level of Need

	Local plant names
	4.35
	4.62
	Very High

	Scientific names
	4.12
	4.70
	Very High

	Parts of plants used
	4.28
	4.55
	Very High

	Traditional functions
	4.40
	4.68
	Very High

	Cultural values
	4.05
	4.32
	High

	Conservation aspects
	3.98
	4.25
	High



4.2. Comparison of Ethnobotanical Data Needs Between Educational Levels
  The comparison of ethnobotanical data needs between secondary school students and biology education students was conducted based on questionnaire results. The comparison focused on six indicators: local plant names, scientific names, parts of plants used, traditional functions, cultural values, and conservation aspects.

Table 2. Comparison of Ethnobotanical Data Needs Between Educational Levels
	Indicators
	Students (Mean)
	Biology Education Students (Mean)
	Difference (Δ Mean)
	Level of Need

	Local plant names
	4.35
	4.62
	0.27
	Very High

	Scientific names
	4.12
	4.70
	0.58
	Very High

	Parts of plants used
	4.28
	4.55
	0.27
	Very High

	Traditional functions
	4.40
	4.68
	0.28
	Very High

	Cultural values
	4.05
	4.32
	0.27
	High

	Conservation aspects
	3.98
	4.25
	0.27
	High



As shown in Table 2, biology education students consistently reported higher mean scores than secondary school students across all ethnobotanical data indicators. The highest difference in mean scores (Δ = 0.58) was observed for scientific names, indicating a greater level of need for this data category among biology education students. Other indicators, including local plant names, parts of plants used, traditional functions, cultural values, and conservation aspects, showed smaller but consistent differences in mean scores ranging from 0.27 to 0.28.
  Both groups demonstrated very high levels of need for data related to traditional plant functions, local plant names, and parts of plants used. In contrast, cultural values and conservation aspects were categorized at a high level of need for both educational levels. These results indicate variations in the intensity of ethnobotanical data needs between students and biology education students across the assessed indicators.

4.3 	Results of Interview Analysis
  
The results of the semi-structured interviews indicate that both secondary school students and biology education students perceived ethnobotanical data as beneficial for supporting biology learning. Interview responses were categorized into several themes based on the focus of participants’ statements, including learning comprehension, relevance to local context, instructional preparation, and research support.
  Students reported that ethnobotanical data facilitated their understanding of plant-related biology concepts, particularly when learning materials included examples from their local environment. Participants stated that the use of familiar plant species and locally relevant contexts helped clarify abstract concepts related to ecosystems, plant structure, and plant utilization. These responses were consistently expressed across interviewed students.
  Biology education students emphasized the importance of more detailed and systematic ethnobotanical data. Interview data showed that this group highlighted the role of ethnobotanical information in supporting lesson planning, development of learning materials, and academic assignments related to research and teaching practice. Participants from this group frequently referred to the need for scientifically accurate and well-organized data. Table 3 presents the distribution of interview responses based on identified themes and participant groups.

Table 3. Summary of Interview Results by Participant Group and Theme
	Themes of Interview Responses
	Students (Frequency)
	Biology Education Students (Frequency)
	Description of Responses

	Improved conceptual understanding
	8
	6
	Easier understanding of plant and ecosystem concepts

	Relevance to local environment
	9
	7
	Learning connected to familiar local plant species

	Teaching and lesson preparation
	3
	10
	Support for lesson planning and teaching practice

	Learning material development
	2
	9
	Assistance in developing modules and learning media

	Research and academic activities
	1
	8
	Support for assignments and research-related tasks



In addition to content-related needs, interview data also revealed participants’ preferences regarding the presentation format of ethnobotanical data. Both groups indicated a preference for structured and visually supported formats to facilitate understanding and practical use in learning activities. Frequently mentioned formats included tables summarizing plant information, visual illustrations of plant species, and contextual descriptions linking plant use to everyday life. Table 4 summarizes participants’ preferences for ethnobotanical data presentation formats based on interview responses.

Table 4. Preferred Ethnobotanical Data Presentation Formats
	Presentation Format
	Students (Frequency)
	Biology Education Students (Frequency)
	Total

	Tables and structured lists
	9
	10
	19

	Visual illustrations/images
	8
	9
	17

	Contextual descriptions
	7
	8
	15

	Narrative text only
	2
	1
	3



Overall, the interview results indicate that ethnobotanical data are perceived as useful across educational levels, with differences in the depth and purpose of use. The data also show a clear preference for structured and visually supported presentations of ethnobotanical information.

4.4 	Document Analysis of Biology Learning Materials
Document analysis was conducted on biology textbooks, learning modules, and curriculum documents to examine the extent to which ethnobotanical data were integrated into existing biology learning materials. The analysis focused on the presence of local plant knowledge, types of ethnobotanical information included, and the alignment of such content with learning objectives.
The results indicate that the majority of analyzed learning materials emphasized general biological concepts such as plant structure, classification, ecosystems, and biodiversity, with limited incorporation of ethnobotanical content. References to local plant species were occasionally found; however, these references were mostly presented as examples without detailed explanations of traditional uses, cultural values, or conservation aspects.
  When ethnobotanical data were included, the information tended to be fragmented and not systematically organized. The data were often presented in narrative form without tables, visuals, or structured formats that could facilitate learning use. Additionally, alignment between ethnobotanical content and specific learning objectives was minimal, indicating that such data were not intentionally designed as core learning resources.  Table 5 summarizes the results of the document analysis based on key indicators of ethnobotanical content integration.

Table 5. Results of Document Analysis of Biology Learning Materials
	Indicators of Analysis
	Textbooks
	Learning Modules
	Curriculum Documents

	Inclusion of local plant examples
	Limited
	Limited
	Not identified

	Scientific names of local plants
	Rare
	Rare
	Not identified

	Description of traditional plant uses
	Rare
	Very rare
	Not identified

	Cultural values related to plant use
	Not identified
	Not identified
	Not identified

	Conservation aspects of local plants
	Limited
	Limited
	Limited

	Structured presentation (tables/figures)
	Not identified
	Not identified
	Not identified

	Alignment with learning objectives
	Low
	Low
	Low



5.	DISCUSSION
The findings of this study demonstrate that ethnobotanical data are highly needed in biology learning by both secondary school students and biology education students. Questionnaire results consistently show very high levels of need for data related to traditional plant functions, local plant names, scientific names, and parts of plants used. These results confirm that learners perceive ethnobotanical content as relevant and supportive of biology learning, particularly when learning materials are connected to real-life contexts. This finding aligns with contextual learning theory, which emphasizes that meaningful learning occurs when new knowledge is linked to learners’ everyday experiences and environments (Ardoin & Heimlich 2021).
The high demand for ethnobotanical data related to traditional plant functions indicates that learners value applied biological knowledge that explains how plants are used in daily life, such as for food, medicine, and cultural practices. Previous studies have reported that incorporating local plant utilization into biology instruction enhances students’ conceptual understanding of biodiversity and ecosystems while fostering positive attitudes toward environmental conservation (Ardan 2016). Thus, the present findings reinforce the role of ethnobotany as an effective bridge between biological concepts and students’ lived experiences.
  The comparison between educational levels reveals that biology education students consistently report higher needs across all ethnobotanical data indicators, particularly for scientific names and conservation aspects. This difference reflects the distinct academic and professional demands faced by preservice biology teachers. Unlike secondary school students, biology education students are required to master scientific terminology, develop instructional materials, and engage in research-based learning. Similar findings have been reported by Zohar dan Schwartzer (2005), who noted that preservice teachers require more complex and analytical biological data to support pedagogical competence and higher-order thinking skills. Therefore, ethnobotanical data for university-level learning must be more comprehensive and systematically structured.
  Interview results further support the quantitative findings by revealing differences in the purpose of ethnobotanical data use across educational levels. Secondary school students emphasized improved comprehension of plant-related concepts when ethnobotanical examples were drawn from their local environment. This finding is consistent with constructivist learning theory, which posits that learners actively construct knowledge based on prior experiences and familiar contexts (Rivet & Krajcik 2012). In contrast, biology education students highlighted the role of ethnobotanical data in lesson planning, learning material development, and academic research. This suggests that ethnobotanical content serves not only as conceptual support but also as a professional resource for future teachers.
  Another important finding of this study concerns learners’ preferences for ethnobotanical data presentation formats. Both students and biology education students favored structured formats such as tables, visual illustrations, and contextual descriptions rather than narrative text alone. This preference aligns with multimedia learning theory, which states that combining verbal and visual information enhances comprehension and retention (Woolley 2010). Previous studies in biology education have shown that structured and visual learning materials improve students’ engagement and understanding, particularly for complex biological content (Maqbool et al. 2025).
  The document analysis reveals a significant gap between learners’ needs and the current representation of ethnobotanical content in biology learning materials. Most textbooks, modules, and curriculum documents emphasize general biological concepts with minimal integration of local plant knowledge. When ethnobotanical data are included, they are often fragmented, descriptive, and poorly aligned with learning objectives. Similar limitations have been reported in previous studies, which found that biology textbooks tend to marginalize local knowledge in favor of universal scientific content (Ardan et al. 2015). This lack of systematic integration reduces the potential of ethnobotanical data to function as a meaningful learning resource.
  The mismatch identified in this study highlights the importance of conducting needs analysis prior to the development of learning materials. Kanuka (2006) emphasizes that effective instructional design must be grounded in a clear understanding of learners’ needs, content relevance, and learning objectives. Without such analysis, educational resources risk being underutilized or misaligned with instructional goals. The present study addresses this gap by providing empirical evidence of the implications of ethnobotanical data needs for biology learning.
  From a broader perspective, the integration of ethnobotanical data into biology education supports the goals of Education for Sustainable Development (ESD). By introducing learners to local plant knowledge, cultural values, and conservation issues, ethnobotany-based learning can foster environmental awareness, cultural appreciation, and responsible resource use (Sumarni & Rahayuningsih 2025). Therefore, the findings of this study suggest that ethnobotanical data should be systematically incorporated into biology curricula and learning materials to support sustainability-oriented education.
  Overall, this study contributes to the literature by highlighting the critical role of ethnobotanical data in biology learning and emphasizing the need for differentiated data depth across educational levels. The findings provide a strong foundation for the development of ethnobotany-based learning resources that are contextual, structured, and aligned with learners’ academic and pedagogical needs.

6.	CONCLUSION

		The conclusion emphasizes that both secondary school students and biology education students require ethnobotanical data to effectively support biology learning, particularly information on local and scientific plant names, utilized plant parts, and traditional functions. Biology education students demonstrate a stronger need for more detailed and systematically organized ethnobotanical data due to their roles in lesson planning, learning material development, and research-related activities. The findings also highlight a clear gap between learners’ needs and the current condition of biology learning materials, which still present ethnobotanical content in a limited, fragmented, and unsystematic manner that is not aligned with learning objectives. The study is limited by its participant scope and its focus on needs analysis rather than learning outcomes. Therefore, the results underscore the importance of developing structured, contextual, and locally based ethnobotanical learning resources, and suggest that future research should focus on evaluating the effectiveness of ethnobotany-based instructional materials in improving conceptual understanding and environmental awareness.
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