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Abstract 

 

One of the learning resources for biology is biodiversity. Region-specific biodiversity 

differs. Thus, in light of biodiversity, many students still struggle to comprehend the material 

covered in biology lectures, particularly at SMA Negeri 1 Natal.The research uses the ADDIE 

model research and development (R&D) method. The instrument of this research is a 

questionnaire sheet for material experts, media experts, teachers and students to test practicality 

and pre-test and post-test to test effectiveness. Class X MIPA-1 SMA Negeri 1 Natal students as 

test subjects. Testing was carried out on 30 students and biology teachers to see the practicality 

of the module using student and biology teacher response questionnaires. Based on the 

validation results from material experts, a percentage of 96.25% was obtained with the criteria 

"Very Valid". The validation results from media experts obtained a result of 81.2% with the 

criteria "Very Valid". The results of the teacher's response to the module were 87.7% for the 

"Very Practical" criteria. The results of student responses to the module obtained a percentage of 

93.5% with the criteria "Very Practical". And the effectiveness results were 77.4% with effective 

criteria. Thus, biology learning modules based on problem based learning and local potential 

modules on biodiversity material are very practical and effective for teachers and students to use 

in biology learning. 
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INTRODUCTION  

The entirety of genes, species, and ecosystems within a region is referred to as 

biodiversity. Because biodiversity is a vital component of life and is intimately tied to 

human existence, it is a valuable lesson (Setiawan, 2022). Learning biology is fun 

and enjoyable, because it is connected to everyday life. Students must comprehend 
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the concepts of the information that the teacher provides during the learning process 

in biology in order for the learning process to go smoothly and meet all learning 

objectives (Mesak et al., 2019; Kurniawan & Rosyid, 2017). One of the learning 

resources for biology is biodiversity. Region-specific biodiversity differs. Thus, in 

light of biodiversity, many students still struggle to comprehend the material covered 

in biology lectures, particularly at SMA Negeri 1 Natal. 

Mandailing Natal Regency has local potential for biodiversity in the Natal 

area, namely various types of plants that can be used in daily life such as traditional 

medicine, beauty treatments, cooking spices and food ingredients by the community 

in Panggautan Village, Natal District, Mandailing Regency Christmas. The 

community believes that the plants in Natal District can be utilized as optimally as 

possible, such as plants for traditional medicine which are used to prevent and cure 

various types of diseases. And various plants that can be used as ingredients for skin 

beauty and used for food consumption by the community. The knowledge that plants 

can be used in traditional medicine, beauty care and cooking has been passed down 

from generation to generation (Rachman & Yochanan, 2024). The use of plants in 

Natal District can support biodiversity material, but not only biodiversity material is 

also included in the classification of these plants. 

The rapid advancement of modern times is evidenced by the globalization of 

politics, economics, technology, information, culture, and other spheres that affect 

society (Subijanto, 2015). Modern medications are typically preferred by younger 

generations over traditional ones. In the meanwhile, traditional medicine is more 

accessible and secure than contemporary healthcare. This is because, in comparison 

to current medications, traditional treatments have comparatively fewer negative 

effects (Sari, 2006). The results of interviews with the people of Panggautan Village, 

Natal District, Mandailing Natal Regency, found that medicinal plants are still 

considered to play an important role in daily life, the community uses certain plants 

to treat diseases, beauty treatments, and food ingredients, including the banuah nest 

plant (Clerodendrum fragrans), pagagan (Centella asiatica), babadotan (Ageretum 

conyzoides), ketepeng (Cassia alata), spliced Nyawa (Gynura procumbens), cold 

(Kalanchoe laciniata). There are many other plant varieties found in Natal District that 

can be used for daily needs (Fadul, 2019). 

Based on preliminary observations conducted at SMA Negeri 1 Natal from 

January 14–23, 2024, it was discovered that student worksheets (LKS) were the 

primary learning resources and that traditional teaching methods particularly with 

regard to biodiversity were still employed by teachers who were still primarily 

focused on teaching. The primary learning resources used by teachers in their lessons 

are textbooks and student worksheets (LKS). This forces students to only pay 

attention to what their teachers are saying, lacks initiative on their part to learn 

independently about the biodiversity content being taught, and ultimately results in 

bored students (Indriani et al., 2022). Lack of enthusiasm in learning about 

biodiversity education is still not student-centered, especially in light of the fact that 

students should be able to do independent research that is amply supported by 

relevant instructional materials. Learning modules are an appropriate format for 

teaching materials that support biodiversity-related content (Ardianti et al., 2022).  
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Modules based on problem-based learning (PBL) and local potential as 

supporting material for biodiversity, which is based on learning models, must be 

developed in light of the issues at SMA Negeri 1 Natal and the ignorance of the 

younger generation regarding the use of plants in Natal District (Fatimah, 2016). 

Difficulties at the start of learning sessions to provide pupils a general understanding 

of their problem-solving skills (Aldo et al., 2021). It is anticipated that this problem-

based learning module will be able to enhance student learning outcomes. Problem-

based learning can be utilized as a technique of solving difficulties addressed 

scientifically so that accumulating information and skills in solving problems 

(Madjid, 2019; Farida & Indah, 2019).  It is envisaged that this module on problem-

based learning will be able to enhance student learning results. 

Research on the development of local potential-based modules on 

biodiversity material has been carried out by (Rukmana et al., 2023; Ritonga 2022), 

Development of Biology Learning Modules Based on Local Potential for Making 

Patchouli Oil (Pogostemon cablin benth) in Aceh Tamiang Regency. The results 

showed that the development carried out produced independent teaching products in 

printed form. in the form of a module based on local potential that has been 

developed and meets valid criteria so that it can be implemented to support biology 

learning and (Saragih & Tanjung, 2023; Harahap et al., 2023) has writing about the 

development of modules based on the local potential of pineapple (Annas comosus) 

and snakehead fish (Tenualosa ilisha) in central Panai. Meanwhile for this research in 

the Natal District area which has local potential that can be used as traditional 

medicine, beauty treatments, and pagan ingredients. Some of these include Sambung 

Nyawa (Gynura procumbens), Banuah nest (Clerodendrum fragrans), Pagagan (Centella 

asiatica), and Ketepeng (Cassia alata), sidingin (Kalanchoe laciniata), and many other 

types of plant. 

Based on the background, results of observations and previous research that 

has been carried out, biology learning activities, especially biodiversity material, 

require learning support, namely teaching materials such as learning modules. 

Therefore, it is important to develop modules based on problem based learning and 

local potential as supporting biodiversity material at SMA Negeri 1 Natal which aims 

to be able to develop interesting and varied learning modules to improve student 

learning outcomes. 

 

METHOD  

The research and development approach using the ADDIE model was the 

methodology employed in this study. The five steps of the ADDIE paradigm are: (1) 

Analyze; (2) Design; (3) Develop; (4) Execute; and (5) Evaluate. Said because of the 

ADDIE model's systematic implementation steps, researchers selected it for their 

study. 

Sample or Participant 

This research was conducted at Senior Hiht School  Negeri 1 Natal on class X 

MIPA students consisting of 30 students. 



Jurnal Pembelajaran Dan Biologi Nukleus          p-ISSN: 2442-9481 

Vol 10 (1): 414-430, July 2024                                    e-ISSN: 2685-7332 
 

 

 Putri & Manalu (2024), Development of a Module Based on Problem Based Learning (PBL) …| 417 

Instrument 

The research tool utilized is one that has successfully completed the theoretical 

validation phase under the supervision of the research supervisor. The study 

instruments are tests (effectiveness), questionnaires (responses from teachers and 

students), and validation sheets (validation sheets made up of media experts and 

material experts). A Likert scale with a score of 1-4 is used as the measurement scale 

for each indicator on the validation sheet and the responses from the students. 

Data collection 

The author employed four methods to collect data from the field for the study: 

direct field observation to observe conditions there; questionnaire techniques to 

collect data by asking respondents who were students and teachers at Senior Hiht 

School  Negeri 1 Natal and interviews to identify issues that needed to be resolved. 

paperwork is utilized as proof that research was conducted correctly when it comes 

to research. 

Procedure 

The development of Problem Based Learning (PBL) and Local Potential 

Modules was developed in five stages, namely Analyze, Design, Develop, Implement 

and Evaluate. The initial stage is carrying out a needs analysis and curriculum 

analysis. Needs analysis aims to find out the problems faced in the learning process 

which can determine what students need to improve the learning process. Next, the 

design stage was carried out by designing modules based on problem based learning 

(PBL) and local potential in biodiversity material. 

Using instrument sheets, a validity test of the module is conducted on 

knowledgeable professional verifiers in the following development stage, namely 

learning media and learning material experts.  Aside from that, the module should be 

improved using feedback and criticism from qualified verifiers before being tested on 

students. The next stage after development is to put the module into practice with 

students in order to gather data on its usefulness and efficacy. Based on the answers 

from both teachers and students, practicality data was gathered from practicality 

tests. In the meantime, the pretest and posttest are used to generate the efficacy test. 

The evaluation stage, which is the last in the ADDIE development paradigm, is the 

last stage. This phase involves evaluating the process from the start of developing 

biodiversity learning modules based on problem-based learning (PBL) and local 

potential to the implementation phase. 

Data analysis 

Research data was obtained in both qualitative and quantitative data. 

Qualitative data was obtained from interviews with teachers and criticism and 

suggestions from validators. Quantitative data was obtained through assessments 

using validation sheets, pretest and posttest assessments and student response 

questionnaires. The data obtained was then analyzed and processed descriptively 

qualitatively and descriptively quantitatively. 
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Equations 

The validation sheet data will be analyzed for validity formula used by                        
Tristanti et al., (2021): 

    

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 (%)  = 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑  ×  100 % 

𝑚𝑎𝑥𝑖𝑚𝑢𝑚  𝑠𝑘𝑜𝑟 ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅     

 

Table 1. Validity Criteria, refers to Riduwan (2011) 

No. Intervals Criteria 

1. 81% - 100% Very Valid 

2. 61% - 80% Valid 

3. 41% - 60% Fairly Valid 

4. 21% - 40 %  Less Valid 

5. 0% - 20%  Invalid 

 

Table 2. Practicality Criteria, refers to Riduwan (2011) 

No. Intervals Criteria 

1. 81% - 100% Very Practical 

2. 61% - 80% Practical 

3. 41% - 60% Fairly Practical 

4. 21% - 40 %  Less Practical 

5. 0% - 20%  not practical 

 

A learning module is said to be valid if it has reached a validity level above 

60%. Practicality analysis was carried out by analyzing data obtained from student 

response questionnaires. A learning module is said to be practical if it has reached a 

sufficiently practical level, namely above 61%. Formula Independent Sample N-gain 

by Sugiyono (2017), 

𝑁 𝐺𝑎𝑖𝑛 =
𝑆𝑘𝑜𝑟 𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡 −  𝑆𝑘𝑜𝑟 𝑃𝑟𝑒𝑡𝑒𝑠𝑡

𝑆𝑘𝑜𝑟 𝐼𝑑𝑒𝑎𝑙 −  𝑆𝑘𝑜𝑟 𝑃𝑟𝑒𝑡𝑒𝑠𝑡
 

 

Table 3. Categories of Interpretation of N-Gain Effectiveness, refers to Hake (1999) 

No. Percentage (%) Interpretation 

1. < 40 Ineffective 

2. 40-55 Less effective 

3. 56-75 Effective enough  

4. > 76 Effective  

 

Effectiveness analysis was obtained based on the results of the pretest and 

posttest. To see whether the media being developed is effective in improving student 

learning outcomes, N-gain calculations or normalized gain values are used. 
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RESULT AND DISCUSSION 

Based on the results of research that has been carried out regarding the development 

of problem based learning (PBL) based modules and local potential as supporting 

biodiversity material at SMA Negeri 1 Natal through 5 stages of ADDIE. 
 
Analysis Stages (Analyze) 

Needs analysis 

Based on findings from researchers' direct observations of learning media 

requirements and the utilization of interview forms completed by SMA Negeri 1 

Natal biology subject coaches. Research employing questionnaires and interview 

sheets given to biology instructors reveal a deficiency in learning media resources 

that allow for the simultaneous use of printed books, specifically LKS books. 

Module-based learning resources are necessary to encourage students' commitment 

to and seriousness about their studies. The results of the student needs questionnaire 

also show that using modules makes learning more engaging and less monotonous. 
 

Curriculum analysis 

SMA Negeri 1 Natal uses curriculum 13. The material presented is also in 

accordance with Core Competencies (KI) and Basic Competencies (KD). KD 3.2 

and KD 4.2. is Basic Competency (KD) in this research. 

 

Design Stages 

In order to foster biodiversity at SMA Negeri 1 Natal, researchers first 

created a biology learning module based on problem-based learning (PBL) and local 

potential. The goal of this step is to finish the storyboard, which is the first version of 

the product design. The title, learning instructions, fundamental skills, learning 

objectives I, supporting material, learning activities using PBL syntax, practice 

questions, evaluation, and assessment are all included in this module. 

 

Development Stages (Development) 

Material Expert Results Questionnaire 

 

Table 4. Material Expert Validation Results 

Aspect Average Score Criteria 

Material Coverage 100% Very Worth  

Material accuracy 92,5% Very Worth  

Integrasi Problem Based Learning  100% Very Worth  

Integration of local potential 100% Very Worth  

Stimulates analytical thinking 100% Very Worth  

Suitability of material and evaluation 100% Very Worth  

Average Score    96,25% 

Criteria  Very Worth  
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Table 5. Material Expert Revision Results 

 Before After 
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 Before After 
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 Before After 

  
Notes : 

• Add material. 

• Improve the arrangement of 

paragraphs to avoid repetition on the 

next page. 

• Do not repeat images twice in a 

module. 

• More emphasis is placed on the 

utilization and management of local 

potential  

• Follow all input given in the module. 

• Arrange images by adding collectors, 

local names, Latin names, location 

names, descriptions, processing 

methods. 

• Add clear reference sources. 

• Don't just describe it, but clearly 

explain its use. 

 

 

Media Expert Results Questionnaire 

Table 6. Media Expert Results 

Aspect Average Score Criteria 

Module Cover Design (Cover) 80% Worthy 

Module Content Design 86,6% Very Worth  

Average score  81,2 % 

Criteria  Very Worth  
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Table 7. Media Expert Revision Results 

Before After  
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Before After  

  
  

  
Notes : 

• Look again at the writing in the 

module. 

• The writing of PBL has been changed 

to use capital letters PBL. 

• Paragraph spacing needs to be paid 

attention to. 

• The use of conjunctions must be 

correct. 

• Pay attention to the selection of fonts,  

colors, size of animation/graphics 

used for subtitles. 

• Description of plant names in the 

image page 10. It is better to explain 

them one by one in the image 

captions. 

• Writing personal documentation is 

written below the image description. 

• Pay attention to writing regional 

names and try not to repeat them. 
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Implementation Stages (Implementation) 

After the module is declared valid from the validator, implementation is 

carried out. In this phase, researchers used problem-based learning (PBL) and local 

potential-based modules as material to support biodiversity at SMA Negeri 1 Natal. 

After consulting with the biology teacher at SMA Negeri 1 Natal, the classes used as 

research samples were Class X MIPA 1, and Class X MIPA 1 module will be tested. 

At this stage, the module was tested on 30 students of SMA Negeri 1 Natal using the 

biodiversity material test subject, namely Class X MIPA 1. To assess the practicality 

of the module and the effectiveness of the module, we not only need student 

responses but also teacher responses. 

 

Student Response Questionnaire 

Module testing was carried out equally among 10th grade MIPA 1 students 

at SMA Negeri 1 Natal. From the module testing activities carried out evenly, 

researchers distributed biology modules based on problem based learning (PBL) and 

local potential to 30 students. Next, the researcher explained the local potential of the 

Natal District area and the activities in the module.  Next, the researchers gave 

questionnaires to 30 students to measure the practicality of the module. Regarding 

the calculation results of the practicality response questionnaire by students at SMA 

Negeri 1 Natal are in table 8.  

 

Table 8. Practicality Student Response Questionnaire 

Statement Average Score Criteria 

1-12 93,5% Very Worth 

Average score  93,5% 

Criteria  Very Worth 

 

To test the effectiveness of the module, it is carried out by distributing the 

first pretest questions before the researcher provides and explains the module. Then, 

after being given a pre-test sheet, the researcher then gave a module and explained 

the local potential written in the module. After that, the researcher gave a posttest 

sheet to the students to measure how effectively the students used this module. The 

results of the effectiveness test from the pretest and posttest results from 30 students 

at SMA Negeri 1 Natal are in table 9. 

 

  Table 9. Effectiveness Test Results 

Statement Average Score Criteria 

1-30 77,4% Effective 

Percentage  77,4% 

Criteria  Effective 
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Biology Teacher Response Questionnaire 

Testing the practicality of the module is also carried out by biology teachers 

by distributing biology teacher response questionnaires by assessing the use of the 

module in the learning process. The results of the biology teacher's response 

assessment can be seen from table 10. 

 

Table 10. Biology teacher response questionnaire 

Statement Average Score Criteria 

1-14 85,7% Very Worth 

Percentage  85,7% 

Criteria  Very Worth 

 

Evaluation Stage (Evaluation) 

At this point, the researcher examines and assesses the module's success 

using the prepared Natal District's local potential. As a result, the results and 

information displayed are based on efficacy and practicality studies pertaining to how 

instructors and students use the module. The goal of this research is to create a 

biology learning module at SMA Negeri 1 Natal that leverages local potential and 

problem-based learning (PBL) to support biodiversity. A biology learning module 

that may be used as an efficient and useful learning tool throughout the learning 

process is the result of this research. 

From the explanation of the research data previously explained, the 

researcher's first step was to carry out a needs analysis and curriculum analysis. 

Distributing a needs questionnaire to biology teachers and 10th grade MIPA 1 

students at SMA Negeri 1 Natal was carried out to see the needs analysis. Then 

direct observations were made at the school and interviews with biology teachers to 

see what learning activities were like in the classroom, the methods used, and the 

media used in the biology learning process. The results of observations and 

interviews carried out by the teacher only used the lecture method and the learning 

resources used worksheets and textbooks. 

Subsequently, based on the findings of the requirements analysis of both 

instructors and students, it was discovered that teachers need new teaching resources 

in addition to the textbooks provided by the schools, which were utilized for 

engaging in autonomous and stimulating learning activities. In order to support the 

biodiversity content, new teaching resources in the form of learning modules based 

on local potential problem based learning (PBL) must be developed with the teacher's 

permission. 

According to the findings of the study on students' needs for instructional 

materials, more than only the school-provided worksheets and textbooks are required 

to make learning engaging for kids. To address these issues, researchers must create 

learning modules based on problem-based learning (PBL) and local potential as 

supporting biodiversity material. This is based on the findings of the requirements 

analysis. Budiono & Susanto (2006) mention The creation of problem-based learning 

modules (PBL) and local potential is crucial because it can enhance student learning 

outcomes and connect them to potential in their immediate surroundings. 
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The first step in module design is to try designing a module in storyboard 

form. modules are developed based on the material. The module design consists of 

title, KI and KD, learning objectives, achievement indicators, foreword, instructions 

for using the module, introduction, learning activities with PBL syntax, evaluation, 

competency test answer key, glossary and bibliography. The initial storyboard design 

was developed using the Canva, PhotoRoom and Microsoft Word applications. 

Next, carry out validation of the modules developed for validation and practicality 

tests. 

 

Validity Analysis 

Professional verifiers evaluate learning materials, such as problem-based 

learning (PBL) modules and local potential, in order to validate their efficacy. 

Evaluation provides researchers with insightful recommendations and constructive 

criticism to help them refine their module (Artanti, 2020) Analyzing the module with 

the validator's evaluation tool is the first step toward obtaining validation data. 

Researchers will be able to assess the quality, presentation, and appropriateness of 

the module's material by analyzing it. Based on a preset Likert scale, response 

assessments are weighted. 

A product must be assessed by an expert in order to be usable and suitable for 

testing in an educational context. Subject matter specialists and media experts verify 

products. Mrs. Dini Annisha, M.Pd., a lecturer at the National Islamic University of 

Indonesia, conducted the evaluation of the media expert. In the category appropriate 

for testing in learning, the average percentage is 81.2%, and the average result for 

each dimension is "very feasible". The criteria were deemed "very feasible" by Dr. 

Mhd Rafi'i Ma'arif Tarigan, M.Pd, a lecturer at the Islamic University of North 

Sumatra, who conducted the material expert evaluation. He explained the average of 

each aspect of the validation results and stated that 96.25% of the data fell into the 

appropriate category to be tested in learning with revision.  Implementation is the 

next stage. The module was tested at SMA Negeri 1 Natal, in class X MIPA 1, on 30 

students, as well as biology professors, after it was judged appropriate and improved. 

Within a week, the researcher met with the same class twice. 

Stated differently, a survey was carried out by researchers among biology 

students and professors in order to assess the usefulness of the module. The biology 

professors and students in MIPA-1 class X were given a set of questions. The average 

validation score for the student questionnaire was 93.5%, which met the "very 

practical" criterion. Similarly, the average validation result for the biology instructor 

answer questionnaire was 93.5%. 'Very practical' is the criterion. 85.7%. At the 

second meeting, the researcher gave students a pre-test to answer before going over 

the module's local potential with them. In order to determine whether the 

constructed module could be used successfully in the learning process, questions 

were intended to be posed to students following the test, following the researcher's 

explanation of the module's contents. When the standards for successful learning are 

taken into consideration, the average score that students received on the pre- and 

post-tests was 77.4%. 

This module was developed based on problem-based learning (PBL) and 

local potential, with the main characteristics contextualized by presenting real 
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examples of diversity in the area where students live. The benefits and activities in 

the module can help students understand the concept of biodiversity material 

(Miftachudin & Sari, 2018). In addition, this module is designed taking into account 

students' local context so that the learning material is relevant to their surrounding 

environment. This fosters students' desire and motivation to learn because they see a 

direct connection between what they learn and the surrounding environment. 

Research on the development of local potential-based modules on 

biodiversity material has been carried out by (Ritonga, 2022), Development of 

Biology Learning Modules Based on Local Potential for Making Patchouli Oil 

(Pogostemon cablin benth) in Aceh Tamiang Regency. The results showed that the 

development carried out produced independent teaching products in printed form. in 

the form of a module based on local potential that has been developed and meets 

valid criteria so that it can be implemented to support biology learning. And writing 

about the development of modules based on the local potential of pineapple (Annas 

comosus) and snakehead fish (Tenualosa ilisha) in Central Panai has been carried out 

by (Harahap et al., 2023).  

Based on the overall results, SMA 1 Natal students gave a positive response 

to the biology learning module based on Problem Based Learning and local potential 

in the Natal area.  Improvements will be made based on criticism and suggestions. 

Reading this module will help students embrace and sustain the potential of their 

area. This module is expected to be able to support biodiversity material and effective 

learning materials to support the learning process. 

 

CONCLUSION  

Based on the results of research and development data analysis carried out by 

researchers, it can be concluded that the product is a module based on problem based 

learning and local potential in Panggautan village, Natal District, Mandailing Natal 

Regency, North Sumatra Province by material experts is 93.5% with the criteria very 

relevant and the results from media experts were 81.2% with very relevant criteria.  

So this biology learning module based on problem based learning and local potential 

can be used in the learning process. The results of the assessment of the Biology 

Module Based on Problem Based Learning and Local Potential at SMA Negeri 1 

Natal carried out by the biology teacher reached a score of 85.7% with very practical 

criteria. The results of the trial of the Biology module based on Problem Based 

Learning and Local Potential at SMA Negeri 1 were carried out on students 

achieving a score of 93.% with very practical criteria. The module effectiveness test 

results obtained a result of 77.4% with effective criteria. So the module developed is 

considered to be practically and effectively applied in the learning program process. 
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