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Abstract: The development of ethnoscience-based modules in biology learning, especially on plant material (Plantae), is an 

essential aspect of efforts to improve learning outcomes. By combining ethnographic and scientific approaches, this module 

is expected to consider students' cultural context better so as to increase their engagement and understanding of the material. 

This research aims to analyze the need to develop ethnoscience-based modules, and the importance of analyzing module 

needs today as an effort to improve biology learning outcomes on plant material (Plantae). This research uses qualitative 

research with a descriptive approach. The research method used is development research with stages that include identifying 

needs, planning, development, testing, and evaluation. The sampling technique was carried out using purposive sampling, 

with a sample of 60 students, and only 10 students, as well as 3 biology subject teachers at SMAN 1 Sungai Penuh, were 

selected for interviews. Data was collected through observation, field studies, documentation, and interviews and analyzed 

descriptively. The needs identification results show that there is a high need for the development of ethnoscience-based 

modules to strengthen students' understanding of plant material. The module is designed by considering the local cultural 

context and traditional knowledge, which can increase students' absorption of learning material. Module trials were carried 

out involving students as research subjects, and the results showed a significant increase in understanding of plant material. 

In addition, the positive response from students and teachers to the module confirms its effectiveness in improving biology 

learning outcomes. The newest thing in this research is a module developed with elements of ethnoscience by combining 

scientific concepts with scientific concepts that exist in society so that they can be expressed in a module. So, it can be 

concluded that the analysis of module needs is indeed critical and necessary in biology learning, especially plant material, 

which teachers and students can use. 
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Introduction 
 

Indonesia is a society that has diverse cultures. So that 

culture in the form of wisdom towards nature does not 

become extinct, noble values need to be instilled and 

socialized to students through the learning process [1]. The 

ethnoscience approach is learning that combines indigenous 

scientific knowledge and scientific knowledge, which is able 

to increase students' understanding of scientific concepts [2]. 

An ethnoscience-based methodology was adopted in this 

study since it makes use of community-owned local 

knowledge, precisely the Kerinci batik incung motif. 

An ethnoscience approach in the learning process 

needs to be carried out in order to minimize the erosion of 

local Indonesian cultural values as a result of the rapid flow 

of globalization, which has the impact of causing friction 

between cultural values and local wisdom [3]. Ethnoscience 

learning is essential to study specifically because this can be 

a bridge towards good science learning as a study of learning 

in schools [4]. Teachers need to explore local wisdom in their 

respective regions as a tool or learning resource to drive 

educational development according to the supporting 

capacity and conditions of the region, including solving 

existing problems in education and learning [5]. 

The ethnoscience approach can integrate character 

values into learning [6]. Learning with an ethnoscience 

approach emphasizes achieving an integrated understanding 

rather than just an in-depth understanding [7]. 

One form of local culture in the Sungai Penuh region 

of Jambi Province is Incung batik. The incung batik pattern 

is taken from the incung script, which is an ancient Kerinci 

script. That is the uniqueness of batik that developed in the 

City of Sungai Penuh. Furthermore, the incung pattern 

developed on batik cloth in Sungai Penuh City is not only in 

the form of incung script but also an explanation of an object 

or plant found on the batik cloth. The city of Sungai Penuh 

was used as a batik motif because it is the center of the 

development of the batik industry [8]. 

The incung script used as a motif in batik is an 

original form made according to the name of the motif. It is 

a characteristic of Kerinci's social and cultural identity. 

"Culture as national identity shows that culture is an essential 

aspect for a country because it is clear that culture is also 

national identity" [9]. The incung script is an ancient Kerinci 

script that the Kuntum people previously used to write spells 

on palm leaves, buffalo palanquins, and wood. Along with 

its development, the incung script was used as a batik motif 

for the Kerinci people [10]. 

Education is a conscious and planned effort to create 

an active learning atmosphere so that students can develop 

their potential and personality in a better direction. Education 

can grow one's potential intellectually and emotionally, 

https://doi.org/10.29303/jpm.v19i1.6378
mailto:legaanattri@gmail.com


Jurnal Pijar MIPA January 2024, Volume 19, No. 1: 60-66 

 

61 

which can make a person better. Based on this, it can be said 

that education has a vital role in preparing quality human 

resources [11]. 

The science learning process contains various 

physics, chemistry, biology, and space concepts, which 

provide students with experience and competence to 

understand their natural surroundings. Natural science is 

essentially empirical knowledge about phenomena and facts 

found in the natural environment obtained through specific 

methods. Put, learning science discusses phenomena in the 

natural environment [12]. 

Several problems found today, especially in the field 

of education, only focus on the scientific concepts studied 

without being accompanied by the concept of local wisdom. 

Local wisdom values have been marginalized and are 

starting to fade in society. Most do not recognize the local 

wisdom and cultural values that they possess because of the 

influence of very sophisticated and rapid technological 

developments, so both society and the world of education no 

longer consider local wisdom values. 

Based on observations with Kerinci incung batik 

makers, results were obtained in the form of the origin of the 

incung script in Kerinci and the history of the incung script. 

The incung script comes from the traditional architectural 

philosophy of Rumah Larik. The architecture of Rumah 

Larik is a reflection of society and is a building that was 

formed because of the cultural background of the 

community. Therefore, traditional buildings are an 

expression of the culture and way of life of the community 

and are a direct reflection of the community in trying to 

express something. 

The results of observations at SMAN 1 Kota Sungai 

Penuh, which has begun to implement an independent 

curriculum in its implementation require additional learning 

resources that can support existing learning resources, 

making it difficult for students to understand the learning 

material, and the learning outcomes obtained decrease. 

Completeness of teaching materials can help teachers and 

students in the teaching and learning process. The teaching 

materials used can determine the achievement of learning 

objectives. One example of teaching materials that can be 

used is modules [13], just like the module in Biology 

learning. Additional modules are needed in implementing an 

independent curriculum where learning resources are pretty 

limited. 

Modules are a type of printed teaching material. The 

difference between modules and printed teaching materials 

is that the modules contain teaching materials that students 

can study themselves so that they can learn independently 

and actively. The module minimizes teacher assistance to 

students because the module is structured systematically and 

consists of a series of student learning activities [14]. 

The reality in the field shows that science learning 

outcomes and student character are different from the 

expectations desired by the government. Based on the results 

of the 2018 PISA survey, Indonesian students' science scores 

were ranked 70th out of 78 countries. This shows that the 

science learning outcomes of Indonesian students are still 

low. The results of the National Examination for junior high 

school students had decreased in the field of science study 

from 2018 when they obtained an average score of 47.45 to 

46.22 in 2019. The low science learning outcomes are 

thought to be caused by some factors. The first is related to 

the teacher's way of teaching. Teachers in schools more often 

use teacher-centered teaching patterns. In the teacher-

teaching pattern, the teacher plays more of a role as the 

primary source for providing information in learning, so 

most students become passive in learning. This causes 

student learning outcomes to be less than optimal [15]. 

Learning outcomes are things related to learning 

activities because learning activities are a process. Learning 

outcomes consist of all psychological domains. This occurs 

as a result or impact of students' experiences and learning 

processes in school classrooms. Another opinion is that 

learning outcomes are the abilities possessed by students 

after receiving learning experiences. A number of 

experiences gained by students include the cognitive 

domain, affective domain, and psychomotor domain. 

Learning outcomes have an essential role in the learning 

process because they will provide information to teachers 

about students' progress in achieving their learning goals 

through the process of subsequent teaching and learning 

activities [16]. 

However, the reality on the ground shows that not all 

students like biology as a subject. This is because the biology 

material contains many Latin terms and specifically 

discusses systems that exist in humans, making it difficult 

for students to understand and memorize [17]. 

Through the development of an ethnoscience-based 

teaching module in the form of batik incung, this research 

will be further developed regarding the development of an 

ethnoscience-based teaching module as a learning resource. 

By using the teaching module, it is hoped that the material 

studied will focus on what is being studied because, in the 

teaching module, only one unique material is studied, 

namely regarding plants and the classification of plants, both 

Monocotyledoneae and Dicotyledoneae plants. 

The module is also able to encourage students to learn 

independently and guide students to discover concepts 

through discovery. Apart from learning that can make 

students more active, learning also requires a contribution to 

the surrounding environment (Local wisdom) so that 

students can also think scientifically about existing 

phenomena in the surrounding environment. One solution is 

to provide ethnoscience-based learning [18]. Therefore, the 

module has four main functions, namely independent 

teaching materials, substitute educators, evaluation tools, 

and reference materials. The feasibility of the module is 

divided into four, which include the feasibility of the content, 

presentation, linguistic, and graphic components [19]. 

Modules developed with elements of local knowledge 

(local wisdom) will make it easier for students to study 

because they are familiar with and close to phenomena in the 

surrounding environment. It will make learning more 

accessible, and student learning outcomes can improve [18]. 

Local wisdom is closely related to the traditional culture of a 

local area. It is appropriate for this local traditional culture to 

continue to be maintained and preserved for future 

generations. This local wisdom is a wealth of local culture, 

which also enriches national culture. There are many benefits 

to be gained in preserving local culture; apart from being able 

to attract tourists, it can also generate regional income [20]. 

This research is fundamental to carry out because the 

study is specifically on typical Kerinci batik cloth, namely 

incung batik, which uses motifs in the form of plant motifs. 

These motifs can indicate various specific studies in plants. 
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Apart from that, the study carried out on Kerinci incung batik 

cloth can combine scientific concepts with local wisdom 

values possessed by a community. Thus, knowledge of local 

wisdom can be developed and preserved because of the 

integration between scientific concepts and local wisdom 

values and concepts. 

Therefore, researchers want to develop teaching 

materials in the form of modules that are based on student 

needs. The module is structured systematically using 

language that is easy for students to understand according to 

their level of knowledge and age so that when using the 

module, students can use it as independent teaching material 

without a teacher [21]. 

The latest in this research is a module developed with 

elements of ethnoscience by combining scientific concepts 

with scientific concepts that exist in society in the form of 

motifs on incung kerinci batik, which are used as images in 

the form of images of plants in the motif, so that they can be 

included in a The module in the Biology subject is Plant 

material. 

Based on the background description, it is necessary 

to research the Analysis of Needs for the Development of 

Ethnoscience-Based Modules to Improve Biology Learning 

Outcomes in Plant Material (Plantae). 

 

Research Methods 
 

This research uses a qualitative type of research with 

a descriptive approach [22]. This research is research in the 

early stages of development, so the design of this research is 

a development design [23]. This research is limited to a 

needs assessment in order to find out the initial analysis of 

developing a science learning model based on local wisdom 

through an ethnoscience learning approach. The research 

subjects are students of class with the superior XA class, 

consisting of 30 people, and the non-superior class XB, 

consisting of 30 people. The data was taken by purposive 

sampling from 60 students, and only 10 students were 

selected for interviews and 3 Biology subject teachers. Data 

collection techniques used in this research were observation, 

field studies, documentation, and interviews [24]. The data 

analysis technique carried out is data analysis developed 

using the theory of Mattew B. Miles, A. Michael Huberman, 

and Johny Saldana in the form of data condensation, data 

display, and conclusion drawing and verification). This 

research data is in the form of qualitative data. Therefore, 

data processing uses qualitative descriptive methods. 

 

Results And Discussion 
 

Based on the results of interviews with 3 Biology 

subject teachers and 10 students from 60 students of SMAN 

1 Sungai Penuh who were selected using the purposive 

sampling method, regarding the analysis of the need for 

developing ethnoscience-based modules to improve Biology 

learning outcomes regarding Plants (Plantae), the following 

are the results of the interviews in this research (Table 1 and 

Table 2). 

Kerinci is now starting to produce a lot of Kerinci 

batik because there is quite a lot of interest in it. One of the 

most famous today is Batik with Incung writing motifs, 

namely the ancient Kerinci script. The characteristic of 

Kerinci batik is that the batik motif has many themes ranging 

from agriculture, plantations, tourism, and cultural heritage, 

for example, such as incung batik motifs, coffee and coffee 

leaf motifs, clove motifs, betel leaf motifs, and the Kerinci 

mountain motif, of course, there are still motifs. Others show 

the uniqueness of Kerinci's culture and nature [25]. 

 

Table 1. Results of Needs Analysis Interviews for Teachers 

No Statement 

1 The teacher prepares learning devices 

2 Teachers use teaching modules as Biology teaching 

materials. 

3 Teachers master Plant material (Plantae) 

4 The teacher explains the material well to the 

students 

5 The teacher provides an explanation of the material 

accompanied by practical work. 

6 The teacher explains the various classifications of 

plants. 

7 The teacher explains the differences between 

Monocotyledoneae and Dicotyledoneae plants. 

8 The teacher explains the material quickly and in 

detail. 

9 Teachers relate learning to everyday life. 

10 The module explains in detail about Plants. 

11 The module explains various types of 

Monocotyledoneae and Dicotyledoneae plants. 

12 In addition to scientific concepts in the module, 

there are also elements of local community culture. 

13 The module uses images in the form of plant motifs. 

14 The module is associated with elements of 

ethnoscience or local culture. 

15 The module is very helpful in implementing 

learning. 

 

 
 

Figure 1. Coffee Motif 

 

 
 

Figure 2. Rice Motif 
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Table 2. Results of Needs Analysis Interviews for Students 

No Statement 

1 Students Have printed books for studying Biology 

2 Students need other teaching materials besides 

books from school to help them understand 

Biology subjects. 

3 Students need a Biology Module about Plants to 

study Biology. 

4 Students have difficulty studying biology because 

there is only one learning source. 

5 Students have difficulty studying plant material, 

especially in classifying it. 

6 Plant Material (Plantae) has been successfully 

implemented in simple practicums in the school 

environment. 

7 Students are able to recognize various plants 

(plantae) in the surrounding environment. 

8 Students can understand the material directly if 

there are plant objects. 

9 Batik motifs in the form of plants are essential in 

this module. 

10 Students can find out the application of batik 

motifs, which lead to images of plants. 

11 Students can easily understand plant material if the 

teacher takes it directly to the field for observation. 

12 Plant material is easier to understand if appropriate 

and relevant teaching materials are used. 

13 With batik motifs, local culture can be preserved. 

14 Batik motifs in the form of plants can be used in 

this module. 

15 The plant motifs in the module describe the 

morphological form of the plant. 

 

The motifs found on Incung batik cloth basically 

show the unique culture, nature, and activities of the people 

of Kerinci Regency itself. Looking at the Kerinci Regency 

area, which is in a mountainous area, the people of the 

Kerinci Regency themselves primarily work as farmers. So 

it is not surprising that most batik cloth from Kerinci 

Regency is made following the activities of the local 

community. Two of the plant motifs that are most widely 

used in Kerinci incung batik are coffee and rice motifs. 

Coffee beans are one of the plantation products and 

livelihoods of the people of Kerinci Regency because the 

area is surrounded by high mountains and hills, which are the 

main factors in which coffee can grow. Well, in this area. 

Meanwhile, rice itself is also the main livelihood of 

the people of Kerinci Regency. It is not surprising that there 

are still many rice plantations on the sides of major roads. 

Rice has also become a symbol for the government in Kerinci 

Regency to create conditions for a prosperous society in 

terms of clothing and food [26]. 

For this reason, in this article, the researcher is 

interested in adding elements of ethnoscience in the form of 

the Kerinci incung batik motif into the Biology teaching 

module in the form of plant material, namely in the form of 

Monocotyledoneae (Oryza sativa) and Dicotyledoneae 

(Coffea Sp) plants by combining original science concepts 

with scientific concepts in this module as additional Biology 

teaching materials [27]. Modules can be used according to 

student needs. Learning using modules has many benefits; 

students can be responsible for their learning activities [28]. 

Ethnoscience is generally acquired through 

experience, and passed down from generation to generation 

through non-formal education processes. Even though it was 

not produced through a scientific process using scientific 

methods, this ethnoscientific framework has been used by 

various tribes in the world. It helps them solve various 

problems they encounter in everyday life. The existence of 

people from various tribes proves this. More ethnoscientific 

knowledge has been proven to be confirmed through the 

scientific research process so that it becomes scientific 

knowledge [29]. 

Field studies were carried out using interviews and 

observations. Interviews and observations involving teachers 

and students were carried out at SMAN 1 Sungai Penuh. 

These interviews and observations were carried out to 

determine the importance of using modules in Biology 

subjects, and by applying ethnoscience elements in them, 

they can be used to make the appearance of the module more 

attractive. 

The results of teacher interviews found that at SMAN 

1 Sungai Penuh, the teacher prepared learning tools, the 

teacher used teaching modules such as Biology teaching 

materials, the teacher mastered plant material, the teacher 

explained the material well to students, the teacher gave 

explanations of the material accompanied by practicums, the 

teacher explains various classifications of plants, the teacher 

explains the differences between monocotyledonous and 

dicotyledonous plants, the teacher explains the material 

quickly and in detail, the teacher relates learning to everyday 

life, the module explains in detail about plants, the module 

explains the various types of monocotyledonous and 

dicotyledonous plants, in the module other than there is a 

scientific science concept and there are also cultural 

elements of the local community. The module uses images 

in the form of plant motifs. The module is linked to elements 

of ethnoscience or local culture and is very helpful in 

implementing learning. 

Meanwhile, the results of student interviews showed 

that at SMAN 1 Sungai Penuh, students had printed books to 

study Biology, students needed other teaching materials 

besides books from school to help them understand Biology 

subjects, students needed Biology Modules about Plants to 

study Biology, Students had difficulty in studying Biology 

because it is only one learning source, Students have 

difficulty studying Plant material, especially in its 

classification. Plant Material (Plantae) has been successfully 

implemented in simple practicums in the school 

environment. Students are able to recognize various Plants 

(Plantae) in the environment. Students can understand the 

material directly if there are plant objects. Batik motifs in the 

form of plants are essential in the module, and Students can 

understand the application of these batik motifs, which lead 

to images of plants; students can easily understand plant 

material if the teacher brings them directly to the field for 

observation. Plant material is easier to understand if 

appropriate and relevant teaching materials are used. Having 

batik motifs can preserve local culture. Batik motifs in the 

form of plants can be used in the module, and plant motifs in 

the module depict the morphological form of the plant. 

Based on the results of a needs analysis interview 

with Biology subject teachers and several selected students 

at SMAN 1 Sungai Penuh, from the 15 teacher and student 

interview questions. Module needs analysis is really 
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necessary for biology learning because these modules are 

really needed to support various theories from printed books 

used by teachers and students in schools. Students often have 

difficulty understanding Biology material presented in class 

because this knowledge is considered foreign and previously 

unknown. So, by implementing ethnoscience-based biology 

learning, the material presented in class can be linked to local 

cultures that are close to students so that students understand 

it more easily. Learning like this will be more meaningful 

because students really understand the material they are 

studying. Ethnoscience-based learning is also able to 

improve student learning achievement. 

There is an alternative solution to this problem: 

students are invited to recognize local wisdom, which is 

linked to the concept of science. It can be said that playing 

while learning. Local wisdom is closely related to the 

traditional culture of a local area. It is appropriate for this 

local traditional culture to continue to be maintained and 

preserved for future generations. This local wisdom is a 

wealth of local culture, which also enriches national culture 

[30]. Apart from that, students can understand, and it is 

hoped that this culture will not disappear and will continue 

to be carried out [31]. 

This research is in accordance with research 

conducted previously regarding the Analysis of Needs for 

the Development of Integrated Science Modules Based on 

Integrated Blended Learning for Flood Disasters. The results 

of the research state that Educators and Students agree that 

during the pandemic, science learning was carried out using 

the blended learning model. Educators and students also 

agree that science learning is integrated with events in the 

school environment, one of which is the flood disaster. Based 

on the research results, it can be concluded that it is necessary 

to develop an integrated science module that helps 

implement learning during the pandemic and integrates 

disasters in the school environment [32]. 

The same research was also carried out by other 

researchers regarding the Needs Analysis for the 

Development of a Web Module for Natural Sciences 

Integrated with Local Plants for Middle School Class VIII. 

The results of the research stated that the development of a 

web module for natural sciences integrated with local plants 

is one of the solutions needed to face science learning 

problems. Problems that can be overcome include learning 

using web modules. Students will be more active in 

independent learning. Student learning will become more 

contextual with integrated science with local plants [33]. 

Apart from that, research is the same as this research 

regarding Analysis of the Need for Biology Teaching 

Materials for High School Students in View of the Level of 

Difficulty of the Material, Higher Level Thinking Skills, and 

Student Learning Activeness. The results of the research 

stated that (1) students experienced difficulties in studying 

animal tissue material (55.71 %), plant tissue (54.29%), 

movement system (54.29%), cells (48.57%), blood 

circulation system (42.86%), and coordination system 

(32.86%); (2) the biology learning carried out has not been 

able to develop high-level thinking skills optimally, and (3) 

students are less active in participating in learning activities. 

This research concludes that biology teaching materials are 

needed for high school, which can overcome student 

difficulties, develop high-level thinking skills, and increase 

student activity/involvement in learning [34]. 

The advantage of learning using modules is that 

modules can provide feedback so that in the learning process, 

there is interaction that occurs, so teachers can directly 

interact with students, find out the shortcomings of what they 

encounter, and immediately correct them. Modules must 

have clear learning objectives so that student's performance 

in the learning process is directed towards achieving the 

objectives of the learning carried out in class. Modules that 

are designed as attractively as possible will be easy for 

students to learn and will certainly arouse students' interest 

and motivation to learn. Modules are also flexible because 

the material content in the module can be studied by students 

in different ways and speeds from one student to another 

[35]. 

The module is also able to help students collaborate 

with other fellow students. Practicing questions can also help 

students see their abilities in solving the practice questions 

and then discussing them with other students. This makes 

students discover their weaknesses in solving questions and 

improves their abilities to solve other questions [36]. The 

module supports the learning process to be better, one of 

which is in terms of independent learning skills [37]. 

In designing learning materials, students can learn 

five categories of capabilities, namely verbal information, 

intellectual skills, cognitive strategies, attitudes, and motor 

skills. These five things can then be studied for weaknesses 

and strengths in each learning implementation so that a good 

learning case analysis can be obtained [38]. 

Integrating indigenous science learning into school 

learning is very important to implement. Considering that the 

values and norms that apply in society are currently 

increasingly decreasing, it is, therefore, necessary to 

introduce them from an early age, especially to students in 

the next generation, through teaching materials in the form 

of modules [39]. 

Apart from that, this research has certain limitations, 

namely that it is only limited to studying Kerinci incung batik 

motifs in the form of plant motifs. The results of this study 

can be integrated into Biology material in the form of plants 

(Plantae), which are divided into two classifications, namely 

Monocotyledoneae and Dicotyledoneae plants. The final 

results will be recorded in a teaching module that can be used 

as the newest learning resource for Class X Science High 

School students. 

Therefore, from the research results above and 

various supporting research, it can be seen that analysis of 

teacher and student needs for modules is fundamental. In its 

implementation, teachers must use modules to support 

theory and support learning so that students can more easily 

understand the learning material. The teacher gave them 

because the biology material has been considered 

problematic by students, and there is too much memorization 

and scientific names, which makes it difficult for them to 

understand the material. This module can contribute to 

biology learning. Apart from that, it can also improve student 

learning outcomes because student understanding can 

increase if they use the module as supporting teaching 

material in learning. 

 

Conclusion 
 

Based on the aim of this research to analyze the need 

for developing ethnoscience-based modules and the 
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importance of analyzing module needs today as an effort to 

improve biology learning outcomes on plant material 

(Plantae) from the research results that have been presented, 

teachers and students do need additional teaching modules 

as support reference used. The results of this research show 

that students' understanding of Plant material can be 

improved through an ethnoscience approach. This needs 

analysis provides valuable insight into students, the level of 

difficulty of the material, and cultural and environmental 

factors that may influence their learning. Ethnoscience-based 

learning is very influential in creating meaningful biology 

learning. The author suggests to other authors to deepen and 

expand the variables of this research regarding the analysis 

of the need for biology modules to improve student learning 

outcomes in Plant (Plantae) material. 
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