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 The demands for learning outcomes in the independent curriculum expect students to have the 

ability to create solutions to problems based on local issues that are close to students' lives. To 

meet these demands, appropriate learning tools are needed. One learning tool that can be used is 

the Student Worksheet (LKPD). Applying the discovery learning model in student worksheets 

can help students to be more active in discussions and brave in expressing opinions during the 

learning process. This research aims to determine the characteristics, validity, practicality and 

effectiveness of student worksheets based on discovery learning on ecosystem material on student 

learning outcomes at SMA Negeri 12 Semarang. This research is Development Research (RnD) 

which uses research steps that have been modified into six steps. Data collection methods used 

interview methods, question instruments, practicality questionnaires and environmental care 

attitude questionnaires. The score data obtained was analysed using the KKTP (Criteria for 

Achievement of Learning Objectives) standard. The validity test of the developed student 

worksheet was carried out by two validators, namely material expert lecturers and media experts. 

From the results of the validity test, the student worksheet was declared very valid and suitable 

for use in learning with a percentage of scores from material experts of 91.66% and from media 

experts of 96.62%. The practicality test of the student worksheet was carried out by biology subject 

teachers and students. From the practicality test, the student worksheet was declared very practical 

and suitable for use in learning with a percentage score from biology subject teachers of 99.5% 

and students of 81.3%. Student cognitive learning results were obtained from 36 students, with 

86% of students passing the KKTP score with a class average of 80. Meanwhile, the results of 

students' psychomotor assessments obtained a class average of 81 and the results of students' 

affective assessments, which were measured using an environmental care attitude questionnaire, 

obtained a class average of 70. Thus, it can be concluded that the student worksheet that has been 

developed is effective in helping to find out student learning outcomes and is practically used to 

help students be more active during learning through the help of discussion activities.  
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INTRODUCTION 

The importance of the objectives of national education is implied in the 1945 Constitution and 

reiterated in Law No. 20/2003 on the National Education System. The existence of quality national 

education is expected to fulfill the purpose and function of national education. In the world of education, 

there will definitely be various problems. One of them is the limited teaching materials or learning tools 

that facilitate students. The limitations of learning tools will affect the quality of learning, so the 

development of Student Worksheets is needed (Ariani & Meutiawati, 2020). Therefore, it is necessary to 

develop learning tools in order to improve the quality of student learning. The quality of student learning 

is also influenced by various factors. During learning, students who tend to be passive will find the learning 

atmosphere in the classroom very boring. Moreover, the learning method used is still teacher-centered, this 

can also affect students' understanding of learning materials. This factor causes many students to get scores 

below the KKTP. Therefore, it is necessary to develop teaching tools that can support learning and can 

overcome some of the problems that arise.  

Ecosystem material is one of the biology learning materials found at the end of phase E at grade 

X SMA level. Where at the end of phase E, students are expected to have the ability to create solutions to 

problems based on local, national or global issues related to understanding the components of the 

ecosystem and the interactions between its components (Keputusan Kepala Badan Standar, Kurikulum, 

Dan Asesmen Pendidikan Nomor 008/H/KR/2022 Tentang Capaian Pembelajaran Pada Pendidikan 

Anak Usia Dini Jenjang Pendidikan Dasar Dan Jenjang Pendidikan Menengah Pada Kurikulum Merdeka, 

2022). To achieve these learning objectives, the right learning tools are needed for the material. One of the 

learning tools that can be used is student worksheets. Student worksheets are sheets containing material, 

summaries, and tasks that must be done by students (Prahstiwi et al., 2021). Learning using student 

worksheets effectively improves student learning outcomes, knowledge, and skills (Ariani & Meutiawati, 

2020). In meeting the demands of learning outcomes, the right learning model is also needed in addition to 

the use of learning tools. Student worksheets are teaching materials that can be used as learning guidelines 

that require students to be actively involved in learning and serve as a guide for exercises to develop 

cognitive aspects as well as all aspects of learning in the form of experimental or demonstration guides 

(Pawestri & Zulfiati, 2020). In the process of developing and preparing student worksheets, it must fulfill 

and pay attention to several requirements for making good LKPD, namely didactic requirements, 

construction requirements and technical requirements (Ariani & Meutiawati, 2020).  

The Discovery Learning model is a learning model developed based on the view of constructivism 

(Rustamana, 2020). Discovery learning is a constructivist learning that is done by constructing phenomena 

through investigation based on scientific procedures to find a broad understanding of the phenomena 

presented in learning. (Rubiyanto et al., 2016). The application of discovery learning can make students 

more active in reading and searching for information, knowledge and solutions to problems given by the 

teacher. According to Rismayani et al., (2013), if students have understood the material studied, they do 

not need to memorize the material they have learned before, so that when answering learning outcome test 

questions, students only need to recall their understanding of the material or knowledge that has been read 

and discovered by themselves. The discovery learning syntax used is (1) stimulation, (2) problem 

identification (problem statement), (3) data collection, (4) data processing, (5) verification and (6) 

conclusion (generalization) (Pernandes & Asmara, 2020). Discovery Learning has a characteristic that the 

problem presented must be based on real phenomena in everyday life. The suitable material to fulfill the 

criteria of discovery learning is ecosystems because the characteristics of the material in ecosystems discuss 

the environment by presenting various real phenomena that are closely related to human daily life 

(Rubiyanto et al., 2016).  

Focus Group Discussion is an activity to explore a specific issue/phenomenon using the discussion 

method of a group of individuals that focuses on joint activities among the individuals involved in it to 

produce a mutual agreement. (Alfiyanti, 2008). By conducting discussions, students can help students 

understand the material, because in discussions students can obtain information from various points of 

view that can increase their knowledge. The FGD method is characterized by a fairly varied number of 
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individuals for one discussion group. One discussion group can consist of 4 to 8 individuals or 6 to 11 

individuals (Alfiyanti, 2008; Indrizal, 2014).  

One of the main problems in learning in formal education or schools recently is the low absorption 

and activeness of students (Widiyati, 2019).  Teachers who still use the lecture method to deliver material 

and are textbook-oriented will make students become listeners only and indirectly make students passive 

during the teaching and learning process. Teachers who still use the lecture method to deliver material and 

are textbook-oriented will make students become listeners only and indirectly make students passive during 

the teaching and learning process. According to Prastowo (2012), this situation will make students feel 

pressured, because students cannot bring out their creativity and ideas. 

This research utilizes the surrounding environment as a source of student learning on ecosystem 

material. The hope is that the student worksheets developed combined with focused discussion activities 

can help teachers improve student learning outcomes both cognitively, affectively and psychomotorically. 

Research conducted by Jannah et al., (2020), had the aim of developing student worksheets using the 4D 

model. Based on the development that has been carried out, the student worksheets produced on ecosystem 

material are valid with a percentage of 84.30%. Practicality obtained from teachers with a percentage of 

79.76% and students with a percentage of 87.67%. Based on the results of previous research, student 

worksheets can be developed into better devices in order to help teachers and facilitate student learning. 

Based on this background, the purpose of this study is to determine the characteristics, validity, practicality 

and effectiveness of student worksheets on ecosystem material based on discovery learning that has been 

developed to determine student learning outcomes in both cognitive, affective and psychomotor aspects. 

 

RESEARCH METHOD 

This research was conducted at SMA Negeri 12 Semarang in the even semester of the 2022/2023 

academic year. This research is a research and development (Research and Development) using the ten-

step model from Borg and Gall which has been modified into 6 steps (Figure 1). Before being used, 

discovery learning-based student worksheets will be validated by two expert validators, namely material 

expert validators and media expert validators. After that, the student worksheets were tested on class X-11 

students with a total of 36 students. The data in this study included student learning outcomes and teacher 

responses which were analyzed using descriptive quantitative percentages.  

 

 

 

 

Figure 1. Research Stages of Discovery Learning-Based Student Worksheet Development used 

 

RESULT AND DISCUSSION 

The purpose of this study was to determine the characteristics, validity, practicality and 

effectiveness of discovery learning-based student worksheets on ecosystem material on student learning 

outcomes. The validity of discovery learning-based student worksheets on ecosystem materials is measured 

from the results of validity assessments conducted by two validators, namely material expert validators and 

media expert validators. The practicality of discovery learning-based student worksheets on ecosystem 

materials is measured from the average results of the LKS practicality response by teachers and students. 

The effectiveness of discovery learning-based student worksheets on ecosystem material is measured by the 

effectiveness indicators that have been determined, namely classical learning completeness ≥ 85% with 75 

criteria for achieving learning objectives (KKTP). 
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Student Worksheet Characteristics 

Student worksheets are prepared in accordance with the requirements for making good student 

worksheets and are arranged according to the general student worksheet structure which is then developed. 

The student worksheets that have been developed contain learning outcomes, learning objectives, 

instructions for use, ecosystem material and instructions for doing activities so that they can help students 

to find concepts independently in order to realize more meaningful learning. The student worksheet product 

is a product developed using discovery learning syntax which is incorporated into each activity in the 

student worksheet. Students are invited to discover the concept of ecosystems independently so that they 

are able to describe the meaning of ecosystems, classify ecosystem components, to be able to analyze 

ecological pyramids and biogeochemical cycles whose phenomena are close to the student environment by 

discussing, searching for literature from reliable sources and communicating the results of problem solving 

to make a conclusion.  

The activities in the discovery learning-based student worksheets amount to 3 activities consisting 

of sub-chapters of material on the components that make up the ecosystem, energy flow material, and 

material on ecological pyramids and biogeochemical cycles. Each sub-chapter has activities developed 

based on discovery learning syntax. Student worksheet products are designed in printed form for several 

reasons, one of which is to avoid cheating students so that they do not directly copy-paste answers from 

the internet. In addition, the use of printed student worksheets can also be used in various situations because 

it does not depend on signals and any electronic devices so that it is more effective for students to use for 

learning. This student worksheet is also equipped with other learning resources that can be accessed by 

students freely through the QR Code Scan which is directly connected to Youtube or can access videos 

through the links that have been included. 

 

Student Worksheet Validity Test Results 

The validity test data was obtained from the assessment of student worksheets by material expert 

validators and media experts. Both validators came from the Biology Department of Semarang State 

University. Validity was measured by the validators by providing an assessment on the assessment 

instrument provided. Furthermore, after the assessment, the student worksheet was improved according to 

the suggestions given by the validators. The results of the validity test by material experts are presented in 

Table 1 and the results of the validity test by media experts are presented in Table 2. 

Table 1. Results of Validation Test by Material Experts 

No Aspect Score Earned Max Score Percentage (%) Category 

1 Student Worksheet Components 25 25 100  

2 Feasibility of Student Worksheet Content 18 20 90  

3 Presentation of Student Worksheet 17 20 85  

4 Discovery Learning 18 20 90  

5 Language 14 15 93,3  

Average Percentage 91,66 Very Valid 

 

Table 2. Results of Validation Test by Media Experts 

No Aspect Score Earned Max Score Percentage (%) Category 

1 Components of Student Worksheets 24 25 96  

2 Dictate Requirements 9 10 90  

3 Construction Requirements 25 25 100  

4 Technical Requirements 68 70 97,1  

5 Discovery Learning 20 20 100  

Average Percentage 96,62 Very Valid 
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Based on Table 1 and Table 2, the student worksheet product developed obtained a percentage 

value of 91.66% from the material aspect and obtained a percentage value of 96.62% from the media aspect 

which both percentage values are included in the very valid category so it is feasible to use in learning even 

though there are still some parts that need to be improved. Product validation is an important step in the 

development of a product, because from the results of product validation we can find out whether the 

product that has been made meets the needs and objectives to be achieved. With the validation process, we 

can find out what things still need improvement. This improvement is intended so that student worksheets 

on ecosystem material based on discovery learning become more valid and more feasible when used as 

student learning tools in the classroom. The improved student worksheets can be used by students to 

support the learning process to be more meaningful so that it can help students in understanding ecosystem 

material so that it can have an impact on student learning outcomes. Improvements include material and 

media aspects in accordance with the suggestions given by the validator. Table 3. contains some suggestions 

and necessary improvements from both validators.  

Table 3. Suggestions From Material Expert and Media Expert Validators 

Validation Results (Suggestions and Improvements) 

Validator Suggestions Revision Result 

There are some writing errors on some pages 

(such as writing the word "dibawah", etc.) 

Fixed some writing errors on some pages (such as 

writing the word "dibawah", etc.) 

 

Parts that need to be improved because they still 

use Curriculum 2013 components and do not 

include instructions for use 

 

 

Parts that have been improved by changing the Core 

Competencies (KI), Basic Competencies (KD), 

Competency Achievement Indicators (IPK) to 

Learning Outcomes (CP) and Learning Objectives 

(TP) and adding Instructions for Use of discovery 

learning-based student worksheets. 
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Validation Results (Suggestions and Improvements) 

Validator Suggestions Revision Result 

Section that needs to be improved by adding 

information to the title of the activity 

 

 

Section after revised by adding information to the 

activity title 

 

 

Sections that require additional in-depth 

information 

 

 

Section after being corrected according to suggestions 

from material expert validators 

 

 

The part that needs to be corrected is the writing 

of the image source which is still written 

incorrectly.  

 

The part that has been corrected by changing the 

image source to Oktaviana, 2022 

 

 

 

 

Practicality Test Results of Student Worksheets 

Data on the results of the practicality test were obtained from the assessment of student worksheets that 

had been developed on the questionnaire instrument for the practicality of student worksheets by teachers 

and students that had been provided. The purpose of the practicality test is to test whether the development 

product is practical and easy to use by users (Annisa et al., 2020; Fithriyah & As’ari, 2015). Practicality is 

measured after students are given learning treatment using student worksheets on ecosystem material based 

on discovery learning with discussion methods. Furthermore, after being given treatment and the 

practicality assessment stage by teachers and students, the results were analyzed descriptively to determine 

the practicality of the discovery learning-based student worksheets that had been developed. The results of 

the biology subject teacher's practicality test are presented in Table 4.  
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Table 4. Results of Practicality Test of Student Worksheets by Biology Subject Teachers 

No Aspect Score Obtained Max Score Percentage (%) Category 

1 Student Worksheet Materials 20 20 100  

2 Student Worksheet Presentation 50 49 98  

3 Discovery Learning 20 20 100  

4 Benefits 10 10 100  

Average Percentage 99,5 Very Valid 

 

The results of the student practicality test are presented in Table 5.  

Table 5. Practicality Test Results of Student Worksheets by Students 

 

Based on Table 4 and Table 5, the student worksheet products developed obtained a percentage 

value of the practicality of student worksheets from teachers of 99.5% and obtained a percentage value of 

the practicality of student worksheets from students of 81.3%. Where from the two percentage values, the 

student worksheets are included in the very valid category so that they are practical to use in learning even 

though there are still some revisions. This is in line with Riduwan’s (2013) statement which states that the 

practicality score obtained is categorized as very practical and easy to use because the score obtained is ≥ 

80% (Riduwan, 2013). Umbaryati (2016) states that student worksheets are useful for activating students 

in the learning process, helping to develop concepts, train to find an’ develop process skills, as guidelines 

for teachers and students in carrying out the learning process.  

 

Results of Student Worksheet Effectiveness Test 

To determine the effectiveness of the product on cognitive student learning outcomes, researchers 

used evaluation questions on ecosystem material which before being tested in large-scale classes the 

questions were first analyzed and selected in order to get good quality questions. The question selection 

process used a limited class of 12 students with 25 questions. The questions used consisted of questions at 

levels C1 to C6 according to Bloom's taxonomy. On this occasion, we used three limited classes to test the 

questions so that the questions used totaled 75 questions. After the questions were tested in a limited class, 

the questions were then analyzed using the Anates V4 Application to determine the quality of the questions 

based on the validity, reliability, difficulty level and differentiation of the questions. The questions used are 

questions that have high validity and moderate to high question reliability. In addition, the criteria for the 

selected questions must also have criteria for easy, medium and high difficulty levels and good question 

differentiation. After that, evaluation questions are used to determine and evaluate the knowledge of 

students who have used discovery learning-based ecosystem material student worksheets.  

The effectiveness test of student worksheets needs to be carried out at SMA Negeri 12 Semarang, 

this is because the learning outcomes of the cognitive domain of students have not reached classical 

completeness. The percentage of students in class X-11 before the treatment who had reached classical 

completeness was only 47% of the total 36 students. This is because the teaching materials used have not 

led students to find concepts, but only give concepts (Setiowati et al., 2017). Therefore, in our research, we 

conducted an effectiveness test to determine the extent to which the student worksheets on ecosystem 

material based on discovery learning were developed on student learning outcomes in the cognitive 

domain, psychomotor domain and affective domain. The percentage of the number of students who get 

complete and incomplete scores after using student worksheets can be seen in Figure 2. 

No Aspect Percentage (%) Category 

1 Student Worksheet Material 84,4  

2 Readability of Student Worksheet 81,2  

3 Attractiveness 79,3  

4 Benefits 80,2  

Average Percentage 81,3 Very Valid 
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Figure 2. Percentage of the number of students who scored complete and incomplete after the use of Student 

Worksheets 

 

The number of students in one class was 36 students. The percentage of students whose scores 

were complete (exceeding the KKTP threshold of 75) was 86%, which was 31 students (Figure 2). The 

classical learning completeness value of class X-11 was 86%. This percentage shows that the students of 

class X-11 as a whole are declared to have completed their learning because in one class there are more 

than or equal to 85% of students who have completed their learning. The use of discovery learning-based 

student worksheets will have a positive impact where students will be directly involved in learning by 

finding and exploring information independently so as to provide new understanding and learning 

outcomes (Siahaan et al., 2022). The results of data analysis of student learning outcomes of class X-11 

SMA Negeri 12 Semarang are presented in Table 6.  

Table 6. Data Analysis of Student Learning Outcomes 

Average Learning Outcomes 

Cognitive Score Psychomotor Score Affective (Attitude) Score 

80 81,2 70 

 

Based on these results, it can be interpreted that student worksheets are feasible and practical to 

use for students to support biology learning on ecosystem material. Student worksheets are declared to be 

good and able to add students' insights, motivate students, and help students solve problems and find 

concepts independently and can make students more active during the learning process. The active attitude 

referred to in this study is student activeness during discussion activities, courage to express opinions, can 

complete tasks well and can carry out presentation activities well. Discovery learning-based student 

worksheets are considered capable of helping students become more active during the learning process and 

in finding a concept. According to Jahrah (2022), using student worksheets can make it easier for students 

to understand the material, summaries and assignments given by the teacher in accordance with the 

material being taught and can make students active in the process of learning activities by asking questions, 

discussing with their peers so that they can get maximum learning results.  

 

        

Figure 3. Students of Class X-11 SMA Negeri 12 Semarang are very enthusiastic and active in discussing 

the activities in the Student Worksheet. 

 

86%

14% Percentage of Cognitive Learning Outcomes

Class X-11 Students of SMAN 12 Semarang

Number of students who completed the KKTP

(score >75)

Number of students who have not completed

the KKTP (score <75)
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The results of the psychomotor assessment of students in class X-11 SMA Negeri 12 Semarang 

were assessed by four aspects of assessment, namely discussion skills, completing tasks, courage to express 

opinions and presentation activities. Based on Table 6, the average result of psychomotor assessment of 

students in class X-11 SMA Negeri 12 Semarang is 81.2. This value can be interpreted that students of class 

X-11 after implementing learning using discovery learning-based student worksheets on ecosystem material 

have the ability to discuss well among group members and have the courage to express opinions in a 

discussion (Figure 3). In addition, students can also complete the tasks given well and can communicate 

the results of the discussion in the form of presentations well. Psychomotor assessment is needed because 

this assessment is used to determine the extent to which each student learns and the extent to which they 

apply their learning outcomes (Lubis, 2021). Psychomotor assessment is an assessment conducted by 

teachers to measure the level of achievement of student skill competencies (Yulianti et al., 2014). On the 

results of the assessment of affective aspects, namely the environmental care attitude of students in class X-

11 SMA Negeri Semarang, the class average score was 70 (Table 6). Where the value shows that the 

environmental care attitude of students in the class is in the good category. Instilling an attitude of 

environmental care towards students can be started from keeping the class and school clean by throwing 

garbage in its place, doing class picket, caring for plants, and others (Ismail, 2021). This behavior plays a 

very important role in instilling the character value of environmental care (Harianti, 2017).  

Most of the students in class X-11 SMA Negeri 12 Semarang obtained satisfactory scores above 

the KKTP score limit of 75 and stated that the student worksheets were practical to use to increase their 

insight and understanding of ecosystem material. They were also observed to be active in discussions, dare 

to express opinions, can complete tasks well and are able to convey the results of discussions in presentation 

activities well. Some students said that the many terms in biology material made them confused so they 

did not like biology lessons. In addition, teacher factors can also affect students' dislike of learning 

materials. Students who feel comfortable learning with the situation and the teacher who teaches them will 

be more helpful in understanding concepts so that they can improve their learning outcomes. This is 

indicated by the presence of students who feel confused and difficult when working on practice problems 

that are slightly different from the example problems that the teacher has given. This is the main cause of 

low student learning outcomes (Samitra et al., 2018). The use of the discovery learning model can make 

students more active in discussions and can find concepts independently so that interaction between 

students can also be well established with the discussion.  

Overall from the results that have been obtained, it states that the student worksheets developed 

are declared valid and practical to use during the learning process, besides that the student worksheets are 

also declared effective for students to help improve understanding of ecosystem concepts and student 

learning outcomes at SMA Negeri 12 Semarang and are able to help improve student skills so that students 

become active in discussions, can complete tasks well, dare to express opinions and communicate the 

results of discussions through presentation activities.  

 

CONCLUSION 

Student worksheets on discovery learning-based ecosystem material that have been developed have 

different characteristics from previously developed student worksheets. In this student worksheet, it is 

designed with a simple display so that students are more focused on the content that we compiled in 

accordance with the syntax of the discovery learning model which hopes that students can find concepts 

independently so that more meaningful learning can be realized.  In addition, based on the data analysis 

and discussion that has been carried out, the student worksheets on ecosystem material based on discovery 

learning that have been developed are declared valid and feasible to use with validity from material experts 

of 91.66% and validity from media experts of 96.62%; practical to use with practicality from teachers of 

99.5% and practicality from students of 81.3%; and student worksheets are declared effective in ecosystem 

learning in the classroom based on student learning outcomes, namely the class average for cognitive scores 

of 80, psychomotor scores of 81 and affective scores of 70. 

 



Eryka Oktaviana, et al / Journal of Biology Education 15 (1) (2026): 56-66 

65 

REFERENCES 

Alfiyanti, Y. (2008). Focus Group Discussion (Diskusi Kelompok Terfokus) sebagai Metode pengumpulan 
Data Penelitian Kualitatif. Jurnal Keperawatan Indonesia, 12(1), 58–62. 

Annisa, A. R., Putra, A. P., & Dharmono. (2020). Kepraktisan Media Pembelajaran Daya Antibakteri 
Ekstrak Buah Sawo Berbasis Macromedia Flash. Inovasi Pendidikan Sains, 11(1), 76. 

Ariani, D., & Meutiawati, I. (2020). Pengembangan Lembar Kerja Peserta Didik (Lkpd) Berbasis Discovery 
Learning Pada Materi Kalor Di Smp. Jurnal Phi; Jurnal Pendidikan Fisika Dan Fisika Terapan, 1(1), 13. 

https://doi.org/10.22373/p-jpft.v1i1.6477 

Fithriyah, I., & As’ari, A. R. (2015). Pengembangan Media Pembelajaran Buku Saku Materi Luas 
Permukaan Bangun Ruang untuk Jenjang SMP. Artikel Universitas Negeri Malang, 1–8. 

http://repository.um.ac.id/id/eprint/17348 

Harianti, N. (2017). Implementasi pendidikan karakter peduli lingkungan di Sekolah Dasar Negeri Nomor 
99/I Benteng Rendah Kecamatan Mersam Kabupaten Batanghari. Artikel Skripsi: Jurnal Penelitian 

Universitas Jambi, 1–36. https://repository.unja.ac.id/2190/ 

Indrizal, E. (2014). Diskusi Kelompok Terarah. Jurnal Antropologi: Isu-Isu Sosial Budaya, 16(1), 75. 

https://doi.org/10.25077/jantro.v16i1.12 

Ismail, M. J. (2021). Pendidikan Karakter Peduli Lingkungan Dan Menjaga Kebersihan Di Sekolah. Guru 

Tua : Jurnal Pendidikan Dan Pembelajaran, 4(1), 59–68. https://doi.org/10.31970/gurutua.v4i1.67 

Jahrah. (2022). Penerapan Model Discovery Learning Melalui LKPD Untuk Meningkatkan Hasil Belajar 

Materi Struktur Dan Fungsi Tumbuhan. SECONDARY: Jurnal Inovasi Pendidikan Menengah, 2(2), 259–

268. https://doi.org/10.51878/secondary.v2i2.1146 

Jannah, Z., Arimadona, S., & Anggraeni, I. (2020). Pengembangan Lembar Kerja Siswa (LKS) Berbasis 
Discovery Learning Pada Materi Ekosistem Untuk Siswa SMA Kelas X. Jurnal Ilmiah Mahasiswa 

STKIP Ahlussunnah, 2(2), 1–8. 

Keputusan Kepala Badan Standar, Kurikulum, dan Asesmen Pendidikan Nomor 008/H/KR/2022 Tentang 

Capaian Pembelajaran Pada Pendidikan Anak Usia Dini Jenjang Pendidikan Dasar dan Jenjang 

Pendidikan Menengah Pada Kurikulum Merdeka, 208 (2022). 

Lubis, R. A. H. (2021). Pengembangan Lembar Penilaian Aspek Psikomotorik Mahasiswa Pada Kegiatan Praktikum 

Makromolekul Prodi Pendidikan Kimia FTK UIN Ar Raniry Banda Aceh. UIN Ar Raniry Banda Aceh. 

Pawestri, E., & Zulfiati, H. M. (2020). Pengembangan Lembar Kerja Peserta Didik (LKPD) Untuk 

Mengakomodasi Keberagaman Siswa Pada Pembelajaran Tematik Kelas II Di SD Muhammadiyah 

Danunegaran. TRIHAYU: Jurnal Pendidikan Ke-SD-An, 6(3), 903–913. 

https://doi.org/10.30738/trihayu.v6i3.8151 

Pernandes, O., & Asmara, A. (2020). Kemampuan Literasi Matematis Melalui Model Discovery Learning 
di SMP. Jurnal Pendidikan Matematika Raflesia, 5(1), 140–147. 

Prahstiwi, F. A., Ngazizah, N., & Khaq, M. (2021). Pengembangan Lembar Kerja Siswa (LKS) Berbasis 

Keterampilan Generik Sains Terintegrasi Karakter Pada Tema 6 Energi Dan Perubahannya Di Kelas 
III Sekolah Dasar. Jurnal Pendidikan Dasar, 2(2), 82. 

Prastowo, A. (2015). Panduan Kreatif Membuat Bahan Ajar Inovatif. Diva Press. 

Riduwan. (2013). Rumus dan Data dalam Analisis Statistik. Alfabeta. 

Rismayani, N. L., Sukadi, & Pursika, I. N. (2013). Penerapan Model Pembelajaran Discovery Learning 
Untuk Meningkatkan Hasil Belajar PKn Siswa. Jurnal Pendidikan Kewarganegaraan, 1(2), 1–11. 

https://ejournal.undiksha.ac.id/index.php/JJPP/article/view/405 

Rubiyanto, B. A. J., Marjono, M., & Prayitno, B. A. (2016). Penerapan Model Discovery Learning Pada 
Materi Ekosistem Untuk Meningkatkan Kemampuan Berpikir Tingkat Tinggi Siswa Kelas X Sma. Bio-

Pedagogi, 5(1), 1–11. https://doi.org/10.20961/bio-pedagogi.v5i1.5394 

Rustamana, A. (2020). Pengaruh Penerapan Model Pembelajaran berbasis Penyelidikan (Discovery 

Learning) untuk Meningkatkan Ketrampilan Berpikir Abad - 21 Pada Mata Pelajaran Kelas XII IPS 
SMA Negeri 1 Cinangka. Prosiding Seminar Nasional Pendidikan, 3(1), 139–153. 



Eryka Oktaviana, et al / Journal of Biology Education 15 (1) (2026): 56-66 

66 

Samitra, D., Krisnawati, Y., & Malasari, N. (2018). Pengaruh Model Guided Note Taking Terhadap Hasil 
Belajar Biologi Siswa. BIOEDUSAINS: Jurnal Pendidikan Biologi Dan Sains, 1(1), 1–10. 

https://journal.ipm2kpe.or.id/index.php/BIOEDUSAINS/article/view/237 

Setiowati, A., Ngabekti, S., & Rahayu, E. S. (2017). Pengembangan Lembar Kerja Siswa (Lks) Berbasis 
Guided Inquiry Untuk Meningkatkan Hasil Belajar Siswa Materi Gerak Tumbuhan. Journal of Biology 

Education, 6(1), 88–94. 

Siahaan, M. Y., Sahputra, R., Sartika, R. P., Enawaty, E., & Rasmawan, R. (2022). Pengaruh Penggunaan 

LKPD Berbasis Discovery Learning terhadap Hasil Belajar Siswa pada Materi Konsep Mol. Edukatif : 

Jurnal Ilmu Pendidikan, 4(5), 6678–6689. https://doi.org/10.31004/edukatif.v4i5.3390 

Umbaryati, U. (2016). Pentingnya LKPD pada pendekatan scientific pembelajaran matematika. PRISMA, 

Prosiding Seminar Nasional Matematika, 217–225. 

https://journal.unnes.ac.id/sju/prisma/article/view/21473%0A 

Widiyati. (2019). Focus Group Discussion (FGD) Untuk Meningkatkan Aktivitas Dan Hasil Belajar 
Kompetensi Ketenagakerjaan Peserta Didik Di SMPN 7 Purworejo. Indonesian Journal of History 

Education, 7(2), 146–153. 

Yulianti, N., Andriani, N., & Taufiq. (2014). Pengembangan Instrumen Penilaian Psikomotorik Pada Pokok 
Bahasan Suhu Dan Kalor Di SMP. Jurnal Inovasi Dan Pembelajaran Fisika, 1(2), 152–156. 

https://ejournal.unsri.ac.id/index.php/jipf/article/view/1805/750 

  


