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The writing of this study aims to describe the improvement of students' science 

process skills, and the implementation of student worksheets. This research is a 

Pre-Experimental Design study using the One Group Pretest Posttest Design 

experiment. The target of this research was students of class IX A and IX B at 

UPT SMP Negeri 14 Gresik. The results showed that the results of the analysis 

of the pretest and posttest scores for class IX A experienced an increase in 

science process skills with an N-Gain of 0.89 with high criteria and in class IX 

B of 0.83 with high criteria. Based on the results of the implementation of student 

worksheets based on ethnoscience in class IX A and IX B got an average mode 

score of 4 with a very good category. It is concluded that ethnoscience-based 

student worksheets on biotechnology material can improve the science process 

skills of grade IX students. 
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INTRODUCTION  

The 4.0 revolution era is a change in the 21st century with rapid and extensive advances 

in the field of science and technology (Yulianda et al., 2021). The era of the 4.0 revolution will 

provide jobs with a wider scope, and build work faster, easier, and with satisfying results. The 

quality of human resources (HR) in the 21st century has increased in all efforts and work results 

(Mardhiyah et al., 2021). The area of education saw a tremendous development in the twenty-

first century. Education is the basis for the formation of human resources who are intelligent, 

innovative, creative, and able to collaborate and solve problems (Andrian, 2019). Therefore, 

innovative learning can help develop the skills needed in the 21st century, namely science 

process skills. Due to the necessity of science process skills in learning, students are expected 

to actively participate in independently locating facts based on laws or postulates (Mardianti et 

al., 2020). The ability to solve problems using modified scientific procedures from experts to 

reach a conclusion is known as science process skills (Ningsih, 2018). Students get instruction 

on how to use scientific procedures to understand, create, and acquire knowledge. Students 

who regularly practice science process skills can develop knowledge derived from theory and 

experimentation (Mardianti et al., 2020). This allows students to independently understand and 

build concepts to overcome a problem and draw conclusions (Siahaan et al., 2020). 

In fact, based on data on the science process skills of students at UPT SMP Negeri 14 

Gresik through giving tests in accordance with the indicators of science process skills, it shows 

that the test results in class IX A students obtained details of the percentage value of each 
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indicator of science process skills, namely formulating problems by 40%, formulating 

hypotheses by 47%, identifying variables by 43%, interpreting data by 30%, and concluding 

by 30%. The test results on class IX B students obtained details of the percentage value of each 

indicator of science process skills, namely formulating problems by 42%, formulating 

hypotheses by 46%, identifying variables by 48%, interpreting data by 39%, and concluding 

by 37%. Students are deemed capable in science process abilities if the proportion of students' 

skills is more than 41%, in accordance with Riduwan's (2013) percentage criteria. According 

to the findings, learners have not yet acquired the science process skills since the teaching and 

learning methods are still traditional and teacher-centered. 

In order to increase students' science process skills, efforts must be made to transform 

the learning process to be student-centered (Yulianda et al., 2021). Efforts to help teachers train 

students' science process skills require teaching materials. Student worksheets are important 

teaching materials for teachers and students (Suryaningsih et al., 2021). Student worksheets 

are often used as instructions to facilitate students in conducting experimental activities or 

making observations (Dewi & Utami, 2019). Students can be helped in understanding the 

learning content because the learner worksheets are related to daily activities. Student 

worksheets that are contextual or real and related to local culture are called student worksheets 

based on ethnoscience (Sholikhah & Sudibyo, 2021). Learning by integrating local culture can 

raise students' awareness of the importance of local culture. One of the indigenous cultures in 

Indonesia that we often encounter is the product of tempe food. The tempe production process 

in Indonesia is still mostly on a household scale with traditional equipment (Rizal et al., 2021). 

The learning process with a local culture approach will be carried out in accordance with the 

social conditions and cultural context in the community, so that students must have concern for 

the culture they have. 

In addition to employing student worksheets to supplement students' learning activities, 

teachers also require a learning model to make sure that students are actively engaged in the 

learning process (Sholikhah & Sudibyo, 2021). The guided inquiry can help students find 

solutions to problems independently (Khoiri, 2021). The search and discovery process will be 

the main emphasis of this model. This will motivate students to take a more active role in 

problem solving which will help develop science process skills. Guided inquiry learning seeks 

to teach students how to investigate problems and questions according to the truth through 

observation activities. This learning model is suitable for materials related to daily life 

(Ningsih, 2018). One of the learning materials is biotechnology material. Students will play an 

active role in identifying biotechnology problems in food related to everyday life. Students 

may get more engaged in their education, practice conducting research, and acquire directed 

topics by incorporating local culture and guided inquiry into their worksheets. As a result, they 

will learn more (Sholikhah & Sudibyo, 2021). 

Based on the description above, it encourages researchers to apply student worksheets 

based on ethnoscience in learning which are expected to improve students' science process 

skills through biotechnology material involving local culture, namely the traditional process of 

making tempeh with a guided inquiry learning model. 

 

METHODS  

This type of research is a pre-experimental design that is carried out to describe the 

improvement of students' science process skills without a control class. The trial design used 

One Group Pretest Posttest Design with research subjects of class IX-A with a total of 29 

students and class IX-B with a total of 29 students of UPT SMP Negeri 14 Gresik. The research 

subjects were taken using purposing sampling technique. The research instruments was a test 
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sheet in description form and observation sheets for the implementation of student worksheets 

based on ethnoscience. The following are data analysis techniques: 

Analysis of test sheet results 

In this study there were tests in the form of pre-test questions and post-test questions in 

the form of descriptions. The indicators of science process skills assessed are formulating 

problems, formulating hypotheses, identifying variables, interpreting data, and making 

conclusions. The pre-test was conducted before the application of ethnoscience-based student 

worksheets to determine the results of students' science process skills before treatment. Post-

test was conducted after the application of ethnoscience-based student worksheets. The 

knowledge value obtained from the pre-test and post-test results is used to determine whether 

or not there is an increase in students' science process skills. The category of improvement in 

students' science process skills and science process skills in each indicator can be analyzed 

from the results of the N-gain test which is expressed by the following formula: 
 

< g > = 
% (Sf) −% (Si)

% (Smaks) −% (Si)
  

Source: Hake (1999) 

Description: 

g  = normalized gain score  

Si  = initial score (pre-test) 

Sf  = final score (post-test)   

Smax  = possible score 
 

The normalized gain is interpreted according to Hake's categories as in the following 

table: 

Table 1. Normalized N-gain Criteria 

Normalized N-gain Range  Gain Category 

(<g>) ≥ 0,7 High 

0,7 < (<g>) ≥ 0,3 Medium 

(<g>) < 0,3 Low 

Source: Hake (1999) 

 

Analysis of the applicability of the learner worksheet 

The results of the assessment carried out by the observer will be analyzed using the 

mode in each aspect with the provisions in the rubric as follows: 

Table 2. Criteria for Assessment of Implementation of student worksheets based on 

ethnoscience 

Score Interpretation 

4 Very good 

3 Good 

2 Fair 

1 Insufficient 

Source: Sugiyono (2013) 

RESULTS AND DISCUSSION  

The data on the results of science process skills in this study contain five indicators, 

those are: 1) the skills to formulate problems, students identify a problem from a phenomenon 
(Rosdiana, 2020); 2) the skills to formulate hypotheses, students propose temporary answers 
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or conjectures in answering a problem (Sund & Trowbridge, 1973); 3) the skills to identify 

variables, students determine the manipulation variable, response variable, and control variable 

in the research; 4) the skills to interpret data, students record and relate the observations made 

(Sudibyo et al., 2018); and 5) the skills to draw conclusions, students determine an event or 

phenomenon based on facts, principles, and concepts found through experimental activities 

(Sudibyo et al., 2018). Pre-test and post-test scores with five fill-in questions were used to 

determine the students' scientific process skills. Students in classes IX A and IX B received a 

pre-test and a post-test with a processing time of 1×40 minutes. The following recapitulation 

results of the pre-test and post-test of classes IX A and IX B can be seen in Figure 1 and Figure 

2. 

 
Figure 1. Recapitulation of Pre-test and Post-test Results of Class IX A 

 

 
Figure 2. Recapitulation of Pre-test and Post-test Results of Class IX B 

 

 Xts 

Class N-Gain Criteria 

IX A 0.89 High 

IX B 0.83 High 

 

Class IX A's pre-test and post-test N-Gain test results revealed an average N-Gain score 

of 0.89 with a high category. Class IX B's pre- and post-test N-Gain test results revealed an 

average N-Gain score of 0.83 with a high category. Tables 2 and 3 show the average N-Gain 
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scores for the pre-test and post-test questions overall as well as the average N-Gain scores for 

each indication of science process abilities. 
 

Table 4. N-Gain Results of Each Science Process Skill of Class IX A 

Science Process Skills Indicator 
Pre-test 
Score 

Post-test 
Score N-Gain Category 

Formulating the Problem 42.24 96.51 0.93 High 

Formulate Hypothesis 36.20 92.24 0.87 High 

Identifying Variables 54.46 99.56 0.99 High 

Interpreting Data 52.15 96.51 0.92 High 

Drawing Conclusions 55.60 96.51 0.92 High 

 

Table 5. N-Gain Results of Each Science Process Skill of Class IX B 

Science Process Skills Indicator 
Pre-test 
Score 

Post-test 
Score N-Gain Category 

Formulating the Problem 37.93 91.81 0.86 High 

Formulate Hypothesis 32.75 90.51 0.85 High 

Identifying Variables 55.60 98.27 0.96 High 

Interpreting Data 58.62 94.82 0.87 High 

Drawing Conclusions 52.15 91.37 0.81 High 

 

Students of class IX A obtained an N-Gain score of 0.93 for the indicator of formulating 

problems, an N-Gain score of 0.87 for the indicator of formulating hypotheses, an N-Gain score 

of 0.99 for the indicator of identifying variables, an N-Gain score of 0.92 for the indicator of 

interpreting data, and an N-Gain score of 0.92 for the indicator of drawing conclusions. 

Students in class IX B obtained an N-Gain score of 0.86 for the indicator formulating the 

problem, an N-Gain score of 0.85 for the indicator formulating the hypothesis, an N-Gain score 

of 0.96 for the indicator identifying variables, an N-Gain score of 0.87 for the indicator 

interpreting data, and an N-Gain score of 0.81 for the indicator drawing conclusions. All 

indicators of science process skills in classes IX A and IX B increased with a high category. 

Based on the students' post-test results, it is clear that their science process skills have 

improved. This finding is also corroborated by the N-Gain average scores on the pre-test and 

post-test results, which demonstrate an increase in the high category. Each science process 

skills indicator showed an improvement in science process skills. This could happen when 

guided inquiry learning approaches are used in the classroom together with student workbooks 

based on ethnoscience. The statement above is supported by Andriani & Widodo, that student 

worksheets are used in education to increase student involvement, guide learning activities, 

and accelerate the teaching and learning process (Andriani, R.P., & Widodo, 2018). Students 

are given the opportunity to find and investigate a problem procedurally by formulating 

problems, formulating hypotheses, and conducting experiments (Margaretta & Erman, 2017). 

The right learning process is a learning process that encourages students to understand 

knowledge instead of remembering it as information only (Af’idayani et al., 2018). The use of 

ethnoscience-based student worksheets in the learning process can train students to become 

more adept at linking a problem with existing concepts. This is supported by Piaget's statement 

which explains that the level of children's intellectual development is differentiated based on 
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age stages, so that junior high school students are included in the formal operational level at 

the age of >11 years (Indrawati & Qosyim, 2017). Students are able to think abstractly, able to 

find alternative solutions to problems, develop applicable legal bases, and think scientifically 

(Sudibyo et al., 2018). 

Ethnoscience-based learning can have a positive influence on students, namely learning 

activities can run effectively centered on students, increase students' curiosity, and increase 

students' knowledge of the culture and local potential of a region (Supriyadi et al., 2016). In 

this study, the theme of ethnoscience of making tempeh is familiar to students. Tempe is one 

of the traditional foods consumed by most Indonesians and tempe production has spread in 

various regions. This enables students to relate what they are learning to real-world situations, 

ensuring that learning activities are not just reliant on textbooks (Puspasari et al., 2019). 

Application of ethnoscience-based student worksheets can help students' science 

process abilities develop, thus observational activities are done to demonstrate how learning is 

implemented as a result of application of ethnoscience-based student worksheets. The adoption 

of student worksheet applications is a gauge of how well research on the use of ethnoscience-

based student worksheet applications in the learning process has worked. The stages of the 

guided inquiry syntax that have been synchronized with the indicators of the science process 

abilities that are taught to students may be found in the learner worksheet. Each component of 

the observation data was computed in mode. The outcomes of implementing the learner 

worksheet's application were as follows. 
 

Table 6. Implementation of Class IX A Students' Worksheet 

Guided Inquiry Syntax Component observed 
Mode 
score Category 

Phase 1:  
Asking questions about a 
phenomenon  

Observe an illustration of a 
phenomenon 4 Very good 

Phase 2:  
Formulating the problem 

Formulate the problem to be 
investigated 4 Very good 

Phase 3: 
Formulate a hypothesis 

Formulate the hypothesis of an 
experiment 4 Very good 

Phase 4: 
Designing the investigation  Identifying variables 3 Good 

Phase 4: 
Designing an investigation  

Designing the experimental 
procedure 3 Good 

Phase 5: 
Conducting the investigation  Conducting the experiment 4 Very good 

Phase 6: 
Synthesizing knowledge Interpreting data 4 Very good 

Phase 6: 
Synthesizing knowledge Drawing conclusions 4 Very good 

Phase 6: 
Synthesizing knowledge 

Presenting the results of the 
experiment 4 Very good 

Average 4 Very good 
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Table 7. Implementation of Class IX B Students' Worksheet 

Guided Inquiry Syntax Component observed 
Mode 
score Category 

Phase 1:  
Asking questions about a 
phenomenon  

Observe an illustration of a 
phenomenon 3 Very good 

Phase 2:  
Formulating the problem 

Formulate the problem to be 
investigated 4 Very good 

Phase 3: 
Formulate a hypothesis 

Formulate the hypothesis of an 
experiment 4 Very good 

Phase 4: 
Designing the investigation  Identifying variables 3 Good 

Phase 4: 
Designing an investigation  

Designing the experimental 
procedure 3 Good 

Phase 5: 
Conducting the investigation  Conducting the experiment 4 Very good 

Phase 6: 
Synthesizing knowledge Interpreting data 4 Very good 

Phase 6: 
Synthesizing knowledge Drawing conclusions 3 Very good 

Phase 6: 
Synthesizing knowledge 

Presenting the results of the 
experiment 4 Very good 

Average 4 Very good 

 

Based on table 4.4 above, the results of observations of the implementation of the 

application of student worksheets in class IX A show that phase 1 on the component of 

observing illustrations of a phenomenon, phase 2 on the component of formulating problems 

to be investigated, phase 3 on the component of formulating hypotheses from an experiment, 

phase 5 on the component of conducting experiments, and phase 6 on the component of 

interpreting data, drawing conclusions, and presenting experimental results get a mode score 

of 4 which is included in the very good category. Phase 4 on the components of identifying 

variables and designing experiments received a mode score of 3 which is included in the good 

category. The results of observing the implementation of the application of the worksheet for 

class IX B students showed that phase 2 on the component of formulating the problem to be 

investigated, phase 3 on the component of formulating the hypothesis of an experiment, phase 

5 on the component of conducting an experiment, and phase 6 on the component of interpreting 

data and presenting the results of the experiment received a mode score of 4 which is included 

in the very good category. Phase 1 on the component of observing illustrations of a 

phenomenon, phase 4 on the component of identifying variables and designing experimental 

procedures, and phase 6 on the component of drawing conclusions received a mode score of 3 

which is included in the good category. The total average mode score of the implementation of 

the worksheet for students in class IX A and IX B is 4 with a very good category. 

The implementation of ethnoscience-based student worksheets in each phase of the 

guided inquiry and in line with the indicators of science process skills largely received 4 marks 

in the area of very excellent. This demonstrates how the use of student worksheets based on 

ethnoscience has helped students develop their science process abilities (Ningsih, 2018). 

Students can understand how to process data and relate experimental data to existing concepts 
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(Sudibyo et al., 2018). Learning activities contained in the stages of ethnoscience-based student 

worksheets can involve students in the scientific process, so will help them develop their 

science process skills (Lestari et al., 2015). Based on tables 4.4 and 4.5, there are still phases 

of the guided inquiry that are aligned with the indicators of science process skills that score 3 

implementation with a good category. This can happen because in that phase, students are less 

careful in reading the filling instructions. This viewpoint is consistent with that of Indrawati & 

Qosyim (2017), who claim that during group activities, there are some students who read the 

instructions correctly and there are also students who only follow the discussion activities 

without looking at the instructions or information on the ethnoscience-based student worksheet. 

Ethnoscience-based student worksheets are applied using the guided inquiry which 

makes students the center of learning who are required to be able to take responsibility for the 

knowledge gained, so they do not depend on the teacher (Khoiri, 2021). The guided inquiry 

used in the application of ethnoscience-based student worksheets can provide benefits for 

student learning, namely students' interest in the surrounding environment increases, students' 

scientific attitudes develop, students' science process skills improve (Andriani, R.P., & 

Widodo, 2018). 

CONCLUSION 

The implementation of ethnoscience-based student worksheets can enhance the science 

process abilities of UPT SMP Negeri 14 Gresik students, according to the research findings 

and discussion. The increase is in accordance with the results of the N-Gain pre-test and post-

test in class IX A which scored 0.89 with high criteria and class IX B scored 0.83 with high 

criteria. The implementation of ethnoscience-based student worksheets in class IX A and IX B 

was very good. The implementation of the student worksheet in class IX A and class IX B 

received an average mode score of 4 with a very good category. 

SUGGESTION 

Based on the research that has been conducted, the following suggestions can be made: 

1. Teachers should consider managing learning time more so that practicum activities can 

run well and on time. 

2. Teachers create more conducive learning conditions, so that students can focus on doing 

pre-test and post-test, as well as group activities. 

REFERENCES 

Af’idayani, N., Setiadi, I., & Fahmi, F. (2018). The Effect of Inquiry Model on Science Process 

Skills and Learning Outcomes. European Journal of Education Studies, 4(12), 177–182. 

https://doi.org/10.5281/zenodo.1344846 

Andrian, Y. (2019). Implementasi pembelajaran abad 21 dalam kurikulum 2013. Jurnal 

Penelitian Ilmu Pendidikan, 12(1). https://doi.org/10.21831/jpipfip.v12i1.20116 

Andriani, R.P., & Widodo, W. (2018). Keefektifan Lembar Kegiatan Siswa (LKS) Berbasis 

Etnosains Untuk Melatihkan Keterampilan Proses Sains Siswa Kelas VIII. Pensa: E-

Jurnal Pendidikan Sains, 6(2005), 2. 

Dewi, I. S., & Utami, R. P. (2019). Profile Enhancement Students’ Critical Thinking Skills of 

7th Grade Junior High School in Natural Science Learning with Environmental Polution 

Subject Assisted by PODE worksheet. Science Education and Application Journal, 1(2), 

56. https://doi.org/10.30736/seaj.v1i2.133 

Indrawati, M., & Qosyim, A. (2017). Keefektifan Lembar Kerja Siswa (LKS) Berbasis 

Etnosains Pada Materi Bioteknologi Untuk Melatihkan Keterampilan Proses Sains Siswa 

Kelas IX. Pensa E-Jurnal: Pendidikan Sains, 5(2011), 02. 



 

Pamudiah, M. K., Setiawan, B. Application of Student Worksheets ……….. 

 

 

 Science Education and Application Journal (SEAJ) Pendidikan IPA Universitas Islam Lamongan, September 2023. Vol. 5, No.2 | |107 

 

Khoiri, N. (2021). Efektivitas Strategi Pembelajaran Inkuiri terhadap Sikap Ilmiah dan 

Keterampilan Proses Sains. Jurnal Penelitian Pembelajaran Fisika, 12(1), 72–77. 

https://doi.org/10.26877/jp2f.v12i1.8313 

Lestari, F., Achmad, A., & Marpaung, R. R. T. (2015). Pengaruh penggunaan LKS berbasis 

inkuiri terbimbing terhadap keterampilan proses sains siswa. Jurnal Bioterdidik: Wahana 

Ekspresi Ilmiah, 3(8). 

Mardhiyah, R. H., Aldriani, S. N. F., Chitta, F., & Zulfikar, M. R. (2021). Pentingnya 

Keterampilan Belajar di Abad 21 sebagai Tuntutan dalam Pengembangan Sumber Daya 

Manusia. Lectura : Jurnal Pendidikan, 12(1), 29–40. 

https://doi.org/https://doi.org/10.31849/lectura.v12i1.5813 

Mardianti, F., Yulkifli, Y., & Asrizal, A. (2020). Metaanalisis Pengaruh Model Pembelajaran 

Inkuiri Terhadap Keterampilan Proses Sains dan Literasi Saintifik. Sainstek : Jurnal Sains 

Dan Teknologi, 12(2). https://doi.org/10.31958/js.v12i2.2435 

Margaretta, Y., & Erman. (2017). Penerapan Lembar Kegiatan Siswa (LKS) IPA Tipe Webbed 

untuk Meningkatkan Hasil Belajar Siswa pada Tema Limbah Rumah Tangga Kelas VII. 

Pensa: E-Jurnal Pendidikan Sains, 5(3), 195–199. 

Ningsih, D. R. (2018). Peningkatan keterampilan proses sains setelah penerapan model 

pembelajaran inkuiri terbimbing pada materi pemisahan campuran. Pensa E-Jurnal: 

Pendidikan Sains, 6(2), 63–66. 

https://ejournal.unesa.ac.id/index.php/pensa/article/view/23061/21129 

Puspasari, A., Susilowati, I., Kurniawati, L., Utami, R. R., Gunawan, I., & Sayekti, I. C. (2019). 

Implementasi Etnosains dalam Pembelajaran IPA di SD Muhammadiyah Alam Surya 

Mentari Surakarta. SEJ (Science Education Journal), 3(1), 25–31. 

https://doi.org/10.21070/sej.v3i1.2426 

Riduwan, & Akdon. (2013). Rumus dan Data dalam Analisis Statistika. In Bandung : Alfabeta. 

Rizal, S., Kustyawati, M. E., Murhadi, & Hasanudin, U. (2021). The growth of yeast and fungi, 

the formation of β-glucan, and the antibacterial activities during soybean fermentation in 

producing tempeh. International Journal of Food Science, 2021. 

https://doi.org/10.1155/2021/6676042 

Rosdiana, S. R. (2020). Kemampuan Berpikir Kritis Siswa dalam Pembelajaran Inquiry-

Discovery. Science Education and Application Journal, 2(2), 101. 

https://doi.org/10.30736/seaj.v2i2.286 

Septaria, K., & Fatharani, A. (2022). Manga versus webtoon: Alternative science learning 

module based on Dr Stone. Jurnal Inovasi Pendidikan IPA, 8(1), 11-22. 

Septaria, K., Fatharani, A., & Yasa, A. D. (2022). COVID-19 is a Conspiracy Disease? 

Diagnostic Mental Models and Students' Cognitive Abilities. Jurnal Penelitian Dan 

Pengkajian Ilmu Pendidikan: E-Saintika, 6(1), 18-32. 

Septaria, K. (2023). MEDIA ULAR TANGGA DAN LITERASI: ANALISIS PENGARUH 

PADA MATERI MITIGASI BENCANA BANJIR PADA SISWA SEKOLAH 

MENENGAH PERTAMA. SPEKTRA: Jurnal Kajian Pendidikan Sains, 9(1), 1-13. 

Septaria, K., & Dewanti, B. A. (2022). Analisis kepuasan mahasiswa Pendidikan IPA 

menggunakan learning management system Brightspace padaSholikhah, Q. A., & 

Sudibyo, E. (2021). Kevalidan Lembar Kerja Peserta Didik Berbasis Etnosains Untuk 

Melatihkan Keterampilan Proses Sains Siswa. Pensa: E-Jurnal Pendidikan Sains, 9(1), 

59–66. 

Siahaan, K. W. A., Lumbangaol, S. T. P., Marbun, J., Nainggolan, A. D., Ritonga, J. M., & 

Barus, D. P. (2020). Pengaruh Model Pembelajaran Inkuiri Terbimbing dengan Multi 

Representasi terhadap Keterampilan Proses Sains dan Penguasaan Konsep IPA. Jurnal 

Basicedu, 5(1), 195–205. https://doi.org/10.31004/basicedu.v5i1.614 



 

Pamudiah, M. K., Setiawan, B. Application of Student Worksheets ……….. 

 

 

 Science Education and Application Journal (SEAJ) Pendidikan IPA Universitas Islam Lamongan, September 2023. Vol. 5, No.2 | |108 

 

Sudibyo, E., Nurita, T., & Fauziah, A. N. M. (2018). Penggunaan Lembar Kerja Berorientasi 

Pendekatan Keterampilan Proses Untuk Melatihkan Keterampilan Proses Sains Siswa 

Smp. Jurnal Penelitian Pendidikan IPA, 3(1), 21. 

https://doi.org/10.26740/jppipa.v3n1.p21-26 

Sugiyono. (2013). Metode Penelitian Kuantitaif,Kualitatif dan R&D, ISBN: 979-8433-64-10. 

In Alfabeta (Issue 465). 

Sund, R. B., & Trowbridge, L. W. (1973). Teaching science by inquiry in the secondary school. 

Charles E. Merrill Publishing Company. 

Supriyadi, S., Haeruddin, H., & Nurjannah, N. (2016). Peningkatan kemampuan memecahkan 

masalah antara model penalaran kausal berbasis etnosains dan sains modern. Jurnal Riset 

Dan Kajian Pendidikan Fisika, 3(2). https://doi.org/10.12928/jrkpf.v3i2.5142 

Suryaningsih, S., Nurlita, R., Islam, U., Syarif, N., & Jakarta, H. (2021). Pentingnya Lembar 

Kerja Peserta Didik Elektronik (E-LKPD) Inovatif dalam Proses Pembelajaran Abad 21. 

2(7), 1256–1268. https://doi.org/https://doi.org/10.36418/japendi.v2i7.233 

Yulianda et al. (2021). Optimalisasi pembelajaran abad 21 pada SMP dan SMA. Journal of 

Instructional and Development Researches, 1(3), 112–122. 

https://doi.org/10.53621/jider.v1i3.67 

 

 


