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 The purpose of this study was to determine the science 
process skills of students in the application of PhET 
Simulations on vibration and wave material. The aspects of 
science process skills studied are observing; processing, 
analyzing data and information; communicating results. 
The method used in this research is a pseudo-experimental 
method using a one group pretest and posttest design.  The 
sampling design used purposive sampling. The subjects of 
this study were 30 students of class VIII-B MTsN 1 Kota 
Surabaya. The improvement of science process skills was 
measured using Normalized Gain with an average score of 
0.73 in the high category. Based on the results of this study, 
it can be concluded that PhET Simulations on vibration and 
wave material can improve students' science process skills. 
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1. Introduction 
Education is a human endeavor to achieve skills in the form of knowledge to 

shape character (Ainia, 2020) and build personality (Alfath et al., 2022) (Alfath et al., 
2022). Education is also very influential in educating the nation's life and improving 
the quality of human resources (Siregar & Marpaung, 2020). Education will 
continue to change with the development of various aspects of life over time 
(Maharani & Meynawati, 2024). Changes that occur include competence, quality of 
teaching staff, facilities and infrastructure, quality of education, and educational 
curriculum tools (Putri et al., 2023). Teachers direct students in the learning process 
and are more student-centered (Arifin et al., 2021). Students can be more active in 
learning so that they are trained to think critically, creatively, innovatively, 
participatively, and collaboratively (Zuhraina & Husna, 2022). 
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The Independent Curriculum is applied to all subjects, one of which is Natural 
Science (Marzuki, 2023). Natural Science is a systematic discovery process in 
studying natural phenomena and symptoms (Asmoro & Mukti, 2019). Natural 
Science is contextual learning that functions to provide learning experiences and 
guide students to acquire basic science concepts (Sutarto et al., 2021). Learning 
science subjects at stage D at the junior high school level includes elements of 
science understanding and process skills (Riswakhyuningsih, 2022). The element of 
understanding science is related to high-level thinking skills (HOTS), while process 
skills to hone thinking skills in applying science in everyday life (Hardanie et al., 
2021). The process skills in question are science process skills (Tunisa & Astriani, 
2023). Natural science is related to science process skills because science learning 
cannot be separated from investigative or experimental activities to understand and 
prove theories or concepts  (Wahyuningsih & Fatonah, 2021) 

Science process skills are needed in the 21st century to train logical and 
rational thinking (Mardhiyah et al., 2021)(Mardhiyah et al., 2021). Science process 
skills are a bridge to foster the critical thinking, creative, communication, and 
collaboration skills needed in the 21st century (Hardanie et al., 2021). Science 
learning can apply science process skills to train students' scientific thinking skills 
(Hardianti et al., 2020). Science process skills teach how to acquire knowledge and 
are an important goal in science learning (Fitriah et al., 2023). Science process skills 
taught to students provide opportunities for students to do something that is not 
only applied in the learning process but also becomes the basis for solving problems 
in life (Usman & Faradina, 2023). 

Learning in the 21st century helps students develop science process skills 
during science learning both in the classroom with the teacher and through 
practicum activities in the laboratory (Lusidawaty et al., 2020). To carry out 
experimental activities, supporting learning media are needed (Gabriela, 2021). The 
limitation of practicum tools and materials is an obstacle in carrying out 
experimental activities at school (Defianti et al., 2021). Abstract material has the 
potential to cause various difficulties in learning it, especially for students in lower 
grades who are generally not yet able to think abstractly (Zahwa & Syafi’i, 2022). 
One possible way to help students understand difficult information in learning is to 
facilitate the learning process using learning media (Rahayu, 2020). Teachers can 
use interactive media as a tool to support learning activities (Listiani et al., 2022). 
Multimedia or interactive media is a combination of graphics, text, photos, audio 
and animation and creates interaction between users and computers (Sakiah & 
Effendi, 2021). As technology advances, practicum activities can be carried out 
using simulations operated by software. One of the simulations that can be used is 
PhET Simulations. 

PhET Simulations was developed by the University of Colorado (Muzana et 
al., 2021). PhET Simulations are interactive that can help students understand new 
experimental topics that are not found in real laboratories and strengthen thinking 
and concepts between students and teachers (Triani et al., 2023). PhET Simulations 
are easy to use and use fun and interesting features (Hidayat & Subekti, 2022).  PhET 
Simulations can visualize abstract concepts to be more concrete so that learning 
objectives and learning processes become more meaningful and as a solution to the 
limitations or absence of laboratories for practicum (Fatimah et al., 2020). PhET 
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Simulations can reduce misconceptions that occur in students (Triyatno et al., 2022). 
PhET Simulations have the advantages of being safer, cost-effective, clean, flexible, 
and time efficient when compared to a real laboratory (Sujanem et al., 2019). PhET 
Simulations provides an attractive appearance and learning materials that are 
experimental and theoretical and are able to attract students to use it and can build 
students' thinking concepts and science process skills (Azizaturredha et al., 2019). 
Science learning is related to the laboratory to develop students' knowledge 
(cognitive), affective (attitude) and psychomotor (skills), so that the delivery of 
theory and practicum activities must be balanced (Ufie, 2020). Thus, PhET 
Simulations is able to support abstract science learning and become an alternative 
to conduct experiments because science is closely related to experimental activities.  
PhET Simulations contain virtual stimuli that can initiate student curiosity in 
constructing concepts and applying them through variable manipulation so that 
they can influence experiments. In science learning itself, student involvement in 
creative thinking is needed in the learning process (Busrial, 2022). The nature of 
PhET Simulations can improve creative thinking, motivation, and have a positive 
effect on students' skills and cognition (Oktaviana et al., 2020). PhET Simulations 
can help students optimize the learning process and explore and understand the 
concepts learned. Djola et al. (2021); Laurence (2022); Novebrini et al. (2021) show 
that PhET Simulations have an impact on improving science process skills, thus 
showing that PhET Simulations have a positive impact on improving science 
process skills, PhET Simulations are recommended in science learning because 
learning becomes more interesting, effective in the era of massive technological 
advances, and effective in the era of massive technological advances. This can be 
interpreted that the use of PhET Simulations in science learning can improve 
students' abilities including students' science process skills (Puspita, 2020). 

In this study, vibration and wave materials can be used. Vibration and wave 
materials are suitable for guiding students to conduct experiments to find and 
understand well the concepts of vibration and waves (Maslahah & Budiyanto, 2023). 
The abstract nature of vibrations and waves causes students to experience 
difficulties, for example in determining amplitude and frequency, thus requiring 
PhET Simulations (Ekahana et al., 2022). When learning on this material is done 
conventionally, such as using ropes, students cannot manipulate variables such as 
amplitude and frequency (Oktaviana et al., 2020). According to (Santiawati et al., 
2022) vibrations and waves are suitable for improving science process skills. If this 
learning uses PhET Simulations, students can freely and easily experiment in 
manipulating variables, such as amplitude and frequency so that this material can 
be used in this study. 

Based on the background previously described, in science learning it is 
necessary to apply PhET Simulations to improve science process skills. This is 
because science learning is closely related to practicum activities. Thus, researchers 
are interested in examining the implementation of PhET Simulations on vibration 
and wave material to improve science process skills. 

 
2. Method 

This study used a poor-experimental method using a one group pretest and 
posttest design. Research using one group pretest and posttest design is limited to 
research with a small scope, namely one experimental class with predetermined 
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subjects that are not randomly selected because the subjects are selected based on 
the initial objectives regarding the selected research subjects (Creswell, 2019). The 
sampling design used purposive sampling. The subjects of this study were 30 
students of class VIII-B MTsN 1 Kota Surabaya. The instruments used in this study 
were pretest and posttest. Furthermore, the test questions were used to determine 
the improvement of science process skills. The data collection method of this study 
used tests. To measure students' science process skills, there are three indicators. 
Each indicator consists of three questions. Thus, the pretest and posttest questions 
used totaled nine questions. The pretest and posttest questions are about vibration 
and wave material. This test method was carried out before the learning process 
with a pretest and after the learning process with a posttest. Data were analyzed 
using Normalized Gain. Normalized Gain is used by measuring pretest and posttest 
to determine learning improvement. The Normalized Gain formula is as follows: 

 

<g> =
<𝑆𝑓>−<𝑆𝑖>

<𝑆𝑚𝑎𝑘𝑠>−<𝑆𝑖>
 

 
To analyze the Normalized Gain results based on the Normalized Gain criteria 

in Table 1. 
Table 1. Score Criteria for Normalized Gain 

Score Criteria 

(<g>) ≥ 0,7 High 

0,7 > (<g>) ≥ 0,3 Medium 

(<g>) < 0,3 Low 

 
3. Results and Discussion 

Results 
The results of the science process skills test can see an increase in science 

process skills through the pretest and posttest. Before the learning activities begin, 
students are given a pretest and a posttest is given to students after implementing 
the PhET Simulations. The indicators of science process skills measured are 
observation; process, analyze data and information; and communicate results. The 
pretest and posttest questions consist of 9 questions and each indicator of science 
process skills consists of 3 questions. The results of each science process skill 
indicator for pretest and posttest have shown in Figure 1. 

 
Figure 1. Pretest and Posttest Score for Each Indicator 
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Based on Figure 1, the pretest score of science process skills before learning 
has the lowest average score on the observation indicator with an average score of 
23 and the highest average score on the indicator communicating the results with 
an average score of 32. While the posttest score of students' science process skills 
after learning by applying PhET Simulations based on Figure 1 shows the lowest 
average score on the observation indicator with an average score of 79 while the 
highest average score on the indicator communicating the results with a score with 
an average score of 81. This shows an increase in students' science process skills 
after the application of PhET Simulations. 

The results of students' science process skills tests in the form of pretests and 
posttests were then analyzed using N-Gain to determine whether there were 
differences before and after implementing learning using PhET Simulations. N-
Gain results can be seen in Table 2. 

 

Table 2. Science Process Sills N-Gain Results 
Indicator Pretest Posttest N-Gain Criteria 

Observing 23 79 0,73 High 

processing, analyzing data and information 25 80 0,73 High 

Communicating results 32 81 0,72 High 

Mean 0,73 HIgh 

 
Based on Table 2, it shows that the observation indicator has an N-Gain of 0.73, 

meaning that the increase in the observing indicator is in the high category. The 
indicator of processing, analyzing data and information has an N-Gain of 0.73, 
meaning that the increase in the indicator of processing, analyzing data and 
information is in the high category. While the indicator communicating the results 
has an N-Gain of 0.72, meaning that the increase in the indicator communicating the 
results is in the high category. 

 
Discussion  

Based on the results of research on science process skills tests that have been 
obtained, it shows that most students experience an increase in science process skills 
in the high category. This is in accordance with the research of Azizaturredha et al., 
(2019) that the use of PhET Simulations is effective in learning because it can 
improve students' science process skills and help students in building thinking 
concepts. This finding is supported by previous research by (Winda et al., 2023) that 
there was an increase in the results of students' science process skills after 
implementing learning by using PhET Simulations. 

Table 2 above shows that each indicator of science process skills has increased 
as seen in the Normalized Gain on students' pretest and posttest results which are 
in the high category. The average Normalized Gain score obtained on the 
measurement of science process skills is 0.73 with a high category. The highest 
Normalized Gain was in the observing indicator with a score of 0.73 and the 
indicator of processing, analyzing data and information with a score of 0.73. 
Observation skills are the skills most often used in research so that students are 
trained in using observation skills (Önder et al., 2022). Furthermore, the lowest 
Normalized Gain is in the indicator of communicating results with a score of 0.72 
with a high category. The skill of communicating results is explaining the results of 
observations from the table or graph observed (Azizi & Herman, 2020). Before 
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students were given treatment, students obtained low results on the pretest because 
they did not understand how to communicate the results of the experiment and 
after being given treatment students were able to communicate the results of the 
experiment well (Elfeky & Elbyaly, 2023). So that the use of PhET Simulations with 
good guidance can improve students' science process skills (Arifullah et al., 2020). 

In previous research, Badriyah et al. (2023) showed that the use of PhET 
Simulations can visualize abstract concepts to be more concrete, thus strengthening 
student understanding. The improvement of students' science process skills shows 
that PhET Simulations is effectively used in learning vibration and wave materials 
(Santiawati et al., 2022). 

 
4. Conclusions 

Based on the results of the data analysis above, researchers obtained an 
average score of science process skills of 0.73 with a high category. Based on the 
results of the data analysis above regarding the average score of science process 
skills, it can be concluded that PhET Simulations can improve science process skills 
on vibration and wave material. 

 
5. Acknowledgment 

This research can be carried out with the support of various parties, both 
directly and indirectly. On this occasion the researcher would like to thank all those 
who have provided direction, motivation, prayers and assistance in the preparation 
of this research. 

 
6. References 

Alfath, A., Azizah, F. N., & Setiabudi, D. I. (2022). Pengembangan Kompetensi Guru 
dalam Menyongsong Kurikulum Merdeka Belajar. Jurnal Riset Sosial 
Humaniora, Dan Pendidikan, 1(2), 42–50. 
https://doi.org/10.56444/soshumdik.v1i2.73 

Arifin, S., Abidin, N., & Al Anshori, F. (2021). Kebijakan Merdeka Belajar dan 
Implikasinya terhadap Pengembangan Desain Evaluasi Pembelajaran 
Pendidikan Agama Islam. Dirasat: Jurnal Manajemen Dan Pendidikan Islam, 7(1), 
63–78. https://doi.org/10.28918/jupe.v8i2.84 

Arifullah, Halim, A., Syukri, M., & Nurfadilla, E. (2020). The development of 
student worksheets with PhET assisted to improve student science process 
skill. Journal of Physics: Conference Series, 1460(1), 1–3. 
https://doi.org/10.1088/1742-6596/1460/1/012144 

Asmoro, B. P., & Mukti, F. D. (2019). Peningkatan Rasa Ingin Tahu Ilmu 
Pengetahuan Alam melalui Model Contextual Teaching and Learning pada 
Siswa Kelas VA Sekolah Dasar Negeri Karangroto 02. Abdau: Jurnal Pendidikan 
Madrasah Ibtidaiyah, 2(1), 104–128. https://doi.org/10.36768/abdau.v2i1.28 

Azizaturredha, M., Fatmawati, S., & Yuliani, H. (2019). Penerapan Model 
Pembelajaran Inkuiri Terbimbing dengan Media Laboratorium Virtual (Phet) 
untuk Meningkatkan Hasil Belajar, Keterampilan Proses Sains dan Minat 
Belajar Siswa pada Pokok Bahasan Elastisitas. EduFisika, 4(01), 1–5. 
https://doi.org/10.22437/edufisika.v4i01.6051 

Azizi, H., & Herman, T. (2020). Critical Thinking and Communication Skills of 10th 

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1471484914&1&&


Promoting Science Process Skills through The Implementation of PhET Simulations on ….  (Ananda Casntika Navratilova, Hasan Subekti) 

  

pg. 55 

Grade Students in Trigonometry. Journal of Physics: Conference Series, 1469(1), 1–
7. https://doi.org/10.1088/1742-6596/1469/1/012161 

Busrial. (2022). Upaya Meningkatkan Aktivitas dan Hasil Belajar Siswa pada 
Pembelajaran Bahasa Inggris melalui Penerapan Model Siklus Belajar 
(Learning Cycle). Jurnal Inovasi, Evaluasi, Dan Pengembangan Pembelajaran 
(JIEPP), 2(1), 1–8. https://doi.org/10.54371/jiepp.v2i1.130 

Creswell, J. W. (2019). Research design: Qualitative, quantitative, and mixed methods 
approaches. Sage publications. 

Defianti, A., Hamdani, D., & Syarkowi, A. (2021). Penerapan Metode Praktikum 
Virtual Berbasis Simulasi PhET Berbantuan Guided-Inquiry Module untuk 
Meningkatkan Pengetahuan Konten Fisika. Jurnal Pendidikan Fisika Undiksha, 
11(1), 47–55. https://doi.org/10.23887/jjpf.v11i1.33288 

Djola, T. A., Abdjul, T., & Ntobuo, N. E. (2021). Pengaruh Model Pembelajaran 
Inkuiri Terbimbing berbantuan Simulasi PhET terhadap Keterampilan Proses 
Sains pada Materi Pemantulan dan Pembiasan Cahaya. Jurnal Pendidikan Fisika 
Tadulako Online, 9(1), 1–6. 

Ekahana, M. A., Kristiyani, Sri Susanna Purwaninastiti, S., & Lukas, S. (2022). 
Tingkat Antusiasme Peserta Didik Kelas VIII SMP Dian Harapan Daan Mogot 
terhadap Penggunaan PhET pada Materi Getaran. Jurnal Pendidikan Dan 
Konseling (JPDK), 4(5), 7100–7106. 

Elfeky, A., & Elbyaly, M. (2023). Managing Drill and Practice Programs with A 
Motivational Design and Their Effects on Improving Students ’ Attitudes 
Toward Information and Communication Technology Courses MANAGING 
DRILL AND PRACTICE PROGRAMS WITH A MOTIVATIONAL DESIGN 
AND THEIR EFFECTS O. European Chemical Bulletin, 12(6), 6567–6574. 
https://doi.org/10.31838/ecb/2023.12.si6.579 

Fatimah, Z., Rizaldi, D. R., Jufri, A. W., & Jamaluddin, J. (2020). Model Inkuiri 
Terbimbing Berbantuan Laboratorium Virtual untuk Meningkatkan 
Keterampilan Proses Sains. Jurnal Pendidikan, Sains, Geologi, Dan Geofisika 
(GeoScienceEd Journal), 1(2), 28–32. 
https://doi.org/10.29303/goescienceedu.v1i2.45 

Fitriah, N. A., Budiana, S., & Sundari, F. S. (2023). Pengembangan E-LKPD IPAS 
Berbasis Keterampilan Proses Sains pada Materi Gaya dan Gerak. Didaktik: 
Jurnal Ilmiah PGSD STKIP Subang, 9(2), 3685–3694. 
https://doi.org/10.36989/didaktik.v9i2.954 

Gabriela, N. D. P. (2021). Pengaruh Media Pembelajaran Berbasi Audio Visual 
terhadap Peningkatan Hasil Belajar Sekolah Dasar. Mahaguru: Jurnal Pendidikan 
Guru Sekolah Dasar, 2(1), 104–113. https://doi.org/10.33487/mgr.v2i1.1750 

Hardanie, B. D., Inabuy, V., Sutia, C., Maryana, O. F. T., & Lestari, S. H. (2021). Buku 
Panduan Guru Ilmu Pengetahuan Alam untuk SMP Kelas VII. Pusat Kurikulum 
dan Perbukuan. 

Hardianti, T., Pohan, L. A., & Maulina, J. (2020). Bahan Ajar Berbasis Saintifik: 
Pengaruhnya pada Kemampuan Berpikir Kritis dan Keterampilan Proses Sains 
Siswa SMP An-Nizam. JIPVA (Jurnal Pendidikan IPA Veteran), 4(1), 81–92. 
https://doi.org/10.31331/jipva.v4i1.1081 

Hidayat, M. I. M., & Subekti, H. (2022). Promoting Science Process Skills and 
Learning Outcomes through cybergogy Approaches with PhET Media for 
Junior High School Students. Jurnal Pijar Mipa, 17(4), 499–506. 



JOELI, Vol. 1, No. 1, July 2024. pp. 49 – 58 
ISSN: 3063-3966 (online)  
 

pg. 56 

https://doi.org/10.29303/jpm.v17i4.3623 
Laurence, C. L. (2022). Integration of Phet Interactive Simulations in Online 

Synchronous and Asynchronous Teaching of Science: It’s Impact on Learners’ 
Science Process Skills. International Journal of Trend in Scientific Research and 
Development, 6(6), 61–77. 

Listiani, Zurweni, & Yelianti, U. (2022). Analisis Penggunaan Model Discovery 
Learning dan Pengaruhnya terhadap KPS pada Pembelajaran IPA di SMPN 41 
Muaro Jambi. JIFP (Jurnal Ilmu Fisika Dan Pembelajarannya), 6(1), 51–60. 
http://jurnal.radenfatah.ac.id/index.php/jifp/ 

Lusidawaty, V., Fitria, Y., Miaz, Y., & Zikri, A. (2020). Pembelajaran IPA dengan 
Strategi Pembelajaran Inkuiri untuk Meningkatkan Keterampilan Proses Sains 
dan Motivasi Belajar Siswa di Sekolah Dasar. Jurnal Basicedu, 4(1), 168–174. 
https://doi.org/10.31004/basicedu.v4i1.333 

Maharani, D., & Meynawati, L. (2024). Sisi Terang dan Gelap: Digitalisasi pada 
Perkembangan Pendidikan Indonesia. Sinar Dunia: Jurnal Riset Sosial 
Humaniora Dan Ilmu Pendidikan, 3(1), 89–98. 
https://doi.org/10.58192/sidu.v3i1.1771 

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/10.31849/lectura.v12i1.5813 

Marzuki. (2023). Analisis Penilaian Hasil Belajar Siswa Mata Pelajaran Ilmu 
Pengetahuan Alam pada Kurikulum Merdeka. Jurnal Review Pendidikan Dan 
Pengajaran (JRPP), 6(4), 2771–2780. https://doi.org/10.31004/jrpp.v6i4.22252 

Maslahah, F., & Budiyanto, M. (2023). Peningkatan Hasil Belajar IPA Kelas VIII 
pada Materi Getaran dan Gelombang dengan Menerapkan Model 
Pembelajaran Guided Inquiry Berbantuan Media Audiovisual. Jurnal 
Pendidikan MIPA, 13(2), 544–550. https://doi.org/10.37630/jpm.v13i2.1100 

Muzana, S. R., Lubis, S. P. W., & Wirda. (2021). Penggunaan Simulasi PhET terhadap 
Efektivitas Belajar IPA. Jurnal Dedikasi Pendidikan, 8848(1), 227–236. 

Novebrini, S., Salamah, U., Agustin, S., & Azmi, N. (2021). Penggunaan LKPD 
Berbasis Model Discovery Learning Berbantuan Simulasi PhET untuk 
Meningkatkan Pengetahuan dan Keterampilan Proses Sains Siswa Kelas VIII 
SMPN 14 Padang. Jurnal Penelitian Pembelajaran Fisika, 7(2), 179–188. 
https://doi.org/10.24036/jppf.v7i2.113213 

Oktaviana, D., Mahardika, I. K., & Budiarso, A. S. (2020). The Effectiveness of 
Guided Inquiry Learning Assisted by PhET Simulation to Improve The 
Capability of Representation Image of Science Student in Junior High School. 
ScienceEdu, III(2), 43–47. https://doi.org/10.19184/se.v3i1.17492 

Önder, E. Y., Zorluoğlu, S. L., Timur, B., Timur, S., Güvenç, E., Özergun, I., & 
Özdemir, M. (2022). Investigation of Science Textbooks in terms of Science 
Process Skills. International Journal of Contemporary Educational Research, 9(2), 
432–449. https://doi.org/10.33200/ijcer.1031338 

Puspita, I. (2020). PhET Aplication Program: Strategi Penguatan Pemahaman 
Pembelajaran Jarak Jauh pada Materi Radiasi Benda Hitam melalui Percobaan 
Berbantu Lab Virtual dan Media Sosial. Jurnal Pendidikan Madrasah, 5(1), 57–68. 

Rahayu, A. (2020). Analysis of Students’ Science Process Skills in Practicum on the 

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1471484914&1&&


Promoting Science Process Skills through The Implementation of PhET Simulations on ….  (Ananda Casntika Navratilova, Hasan Subekti) 

  

pg. 57 

Basics of Analytical Chemistry. Jurnal Pendidikan Kimia Dan Ilmu Kimia, 3(1), 1–
10. https://doi.org/10.31602/dl.v3i1.3102 

Riswakhyuningsih, T. (2022). Pengembangan Alur Tujuan Pembelajaran (ATP) 
Mata Pelajaran Ilmu Pengetahuan Alam (IPA) Kelas VII SMP. RISTEK : Jurnal 
Riset, Inovasi Dan Teknologi Kabupaten Batang, 7(1), 20–30. 
https://doi.org/10.56773/pjer.v1i1.9 

Sakiah, N. A., & Effendi, K. N. S. (2021). Analisis Kebutuhan Multimedia Interaktif 
Berbasis PowerPoint Materi Aljabar pada Pembelajaran Matematika SMP. 
JP3M (Jurnal Penelitian Pendidikan Dan Pengajaran Matematika), 7(1), 39–48. 
https://doi.org/10.37058/jp3m.v7i1.2623 

Santiawati, Yasir, M., Hidayati, Y., & Hadi, W. P. (2022). Analisis Keterampilan 
Proses Sains Siswa SMP Negeri 2 Burneh. Jurnal Natural Science Educational 
Research, 4(3), 222–230. 

Siregar, Z., & Marpaung, T. B. (2020). Pemanfaatan Teknologi Informasi dan 
Komunikasi (TIK) dalam Pembelajaran di Sekolah. BEST Journal (Biology 
Education, Sains and Technology), 3(1), 61–69. 
https://doi.org/10.30743/best.v3i1.2437 

Sujanem, R., Sutarno, E., & Aris Gunadi, I. G. (2019). Pelatihan dan Pendampingan 
Pembuatan Media Simulasi Praktikum IPA SMP dengan Program Simulasi 
PhET. International Journal of Community Service Learning, 3(1), 11–17. 
https://doi.org/10.23887/ijcsl.v3i1.17485 

Sutarto, Prihatin, J., Hariyadi, S., & Wicaksono, I. (2021). Development of Student 
Worksheets Based on STEM Approach to Improve Students’ Critical Thinking 
Skills. Journal of Physics: Conference Series, 2104(1), 1–6. 
https://doi.org/10.1088/1742-6596/2104/1/012009 

Triani, Darmaji, & Astalini. (2023). Identifikasi Keterampilan Proses Sains dan 
Kemampuan Berargumentasi. Jurnal Pendidikan Dan Pembelajaran IPA Indonesia, 
13(1), 9–16. https://doi.org/10.23887/jppii.v13i1.56996 

Triyatno, Endang, F., & Maryadi. (2022). Implementasi Kurikulum Merdeka Belajar 
dalam Prespektif Filsafat Progresivisme John Dewey. Lentera: Jurnal Ilmiah 
Kependidikan, 17(2), 17–23. https://doi.org/10.33654/jpl.v17i2.1963 

Tunisa, A. L., & Astriani, D. (2023). Lab Virtual: Upaya Meningkatkan Keterampilan 
Proses Sains Siswa pada Materi Getaran dan Gelombang. Pensa E-Jurnal : 
Pendidikan Sains, 11(3), 267–272. 

Ufie, A. (2020). Implementasi Teori Genetik Epistemology Dalam Pembelajaran 
Guna Memantapkan Perkembangan Kognitif Anak Usia Sekolah. 
PEDAGOGIKA: Jurnal Pedagogika Dan Dinamika Pendidikan, 5(1), 25–43. 
https://doi.org/10.30598/pedagogikavol5issue1page25-43 

Usman, A., & Faradina. (2023). Pengaruh Penggunaan Metode Pembelajaran 
Penemuan Terbimbing terhadap Motivasi Belajar Fisika dan Keterampilan 
Proses Sains Peserta Didik SMA Negeri 3 Kota Ternate. KUANTUM : Jurnal 
Pembelajaran Dan Sain Fisika, 4(1), 1–16. 

Wahyuningsih, P., & Fatonah, S. (2021). Analisis Berkomunikasi dalam 
Keterampilan Proses Sains Siswa melalui Pembelajaran Daring pada Mata 
Pelajaran IPA Kelas V di SDN 2 Negerikaton Pesawaran Lampung. Tarbiyah Wa 
Ta’lim: Jurnal Penelitian Pendidikan & Pembelajaran, 8(1), 1–22. 
https://doi.org/10.29240/jpd.v3i2.1126 

Winda, Takda, A., & Tahang, L. (2023). Penerapan Model Pembelajaran Learning 



JOELI, Vol. 1, No. 1, July 2024. pp. 49 – 58 
ISSN: 3063-3966 (online)  
 

pg. 58 

Cycle 7E Berbantuan Physics Education Technology (PhET) Simulation untuk 
Meningkatkan Literasi Sains Peserta Didik di SMAN 2 Pasarwajo. Jurnal 
Penelitian Pendidikan Fisika, 8(2), 81–89. https://doi.org/10.36709/jipfi.v8i2.6 

Zahwa, F. A., & Syafi’i, I. (2022). Pemilihan Pengembangan Media Pembelajaran 
Berbasis Teknologi Informasi. Equilibrium: Jurnal Penelitian Pendidikan Dan 
Ekonomi, 19(1), 61–78. https://doi.org/10.25134/equi.v19i01.3963 

Zuhraina, C., & Husna, R. (2022). Pengembangan Profesionalisme Guru Menurut 
Standar Regulasi: Upaya Meningkatkan Mutu Pendidikan. Al-Musannif, 4(2), 
91–100. https://doi.org/10.56324/al-musannif.v4i2.68 

 
 

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1471484914&1&&

