
THE COMPARISON OF STUDENTS’ SCIENCE PROCESS SKILLS IN 

LEARNING DYNAMIC ELECTRICITY THROUGH TRADITIONAL 

AND COMBINED LABORATORY 

 

RESEARCH PAPER 

 

Submitted as Requirement to Obtain Degree of Sarjana Pendidikan in 

International Program on Science Education 

 

 

 

Arranged by: 

Nabilla Hana Syafira 

NIM 1802081 

 

 

 

INTERNATIONAL PROGRAM ON SCIENCE EDUCATION 

FACULTY OF MATHEMATICS AND SCIENCE EDUCATION 

UNIVERSITAS PENDIDIKAN INDONESIA 

2023 



THE COMPARISON OF STUDENTS’ SCIENCE PROCESS SKILLS IN 

LEARNING DYNAMIC ELECTRICITY THROUGH TRADITIONAL AND 

COMBINED LABORATORY 

 

Skripsi ini diajukan untuk memenuhi salah satu syarat 

memperoleh gelar Sarjana Pendidikan 

pada Program Studi International Program on Science Education (IPSE) 

Fakultas Pendidikan Matematika dan Ilmu Pengetahuan Alam 

 

 

Nabilla Hana Syafira 

Universitas Pendidikan Indonesia 

Januari 2023 

 

 

 

 

 

Hak cipta dilindungi Undang – Undang 

Skripsi ini tidak boleh diperbanyak seluruhnya atau Sebagian, 

Dengan cetak ulang, difotokopi, atau cara lainnya tanpa izin dari Penulis



i 

 

APPROVAL SHEET 

THE COMPARISON OF STUDENTS’ SCIENCE PROCESS SKILLS IN 

LEARNING DYNAMIC ELECTRICITY THROUGH TRADITIONAL AND 

COMBINED LABORATORY  

by:  

Nabilla Hana Syafira 

1802081 

Approved and authorized by: 

Supervisor I 

 

 

 

Dr. Rika Rafikah Agustin, S.Pd., M.Pd. 

NIP 198308032011211001 

Supervisor II 

 

 

 

Lilit Rusyati, S.Pd., M.Pd. 

NIP. 198704202012122001 

Perceived by, 

Head of International Program on Science Education Study Program 

 

 

 

 

Dr. Eka Cahya Prima, S.Pd., M.T. 

NIP. 199006262014041001 

 

 



ii 

 

DECLARATION 

I hereby declare that the thesis entitled “The Comparison of Students’ Science 

Process Skills in Learning Dynamic Electricity Through Traditional and Combined 

Laboratory” and all its content have been done by my work. I do not plagiarize or 

quote citations from other research in ways that are not following the ethics of 

science applicable in scientific societies. For this statement, I am prepared to bear 

the risk of sanction if later violation of scientific ethic is discovered of there is a 

claim from another part for the authenticity of my work. 

 

 

 

 

      Bandung, January 2023 

Declarant 

 

 

       Nabilla Hana Syafira 

1802081 

  



iii 

 

ACKNOWLEDGEMENT 

The author is fully grateful and thankful to Allah SWT for the mercy so that the 

author can finish this research paper. The author would also like to express gratitude 

and appreciation to the following: 

1. Dr. Eka Cahya Prima, S.Pd., M.T. as the head of the International Program 

on Science Education Study Program. 

2. Dr. Rika Rafikah Agustin, S.Pd., M.Pd. as the first supervisor guides me, 

gives advices, gives motivation, and encourages me during working on this 

research paper. 

3. Lilit Rusyati, S.Pd., M.Pd. as the second supervisor who guides me, gives 

me advices, gives motivation, and encourages me during working on this 

research paper. 

4. Ikmanda Nugraha, S.Pd., M.Pd. as the academic supervisor of 2018 who 

always guides and motivates me in my study since 2018. 

5. All of the IPSE lecturers, lab assistants, and administrator who help, support 

and motivation in my study since 2018. 

6. Headmaster of SMP Labschool UPI Bandung, Mr Ikhsan as the science 

teacher, and also students from IX D and IX E who help, support and give 

me permission to take data for this research paper. 

7. My family who always support me, motivates me, cheer me and being there 

for me during the working of this research paper. 

8. All of IPSE 2018 students, for making my college days colorful and full of 

story. 

9. Discord server members, Jube, Shafa, Yudi, Azzahra, and Alifah, who have 

been more than willing to help me and support me in every situation and 

condition during my study. 

  



iv 

 

THE COMPARISON OF STUDENTS’ SCIENCE PROCESS 

SKILLS IN LEARNING DYNAMIC ELECTRICITY THROUGH 

TRADITIONAL AND COMBINED LABORATORY 

 

Nabilla Hana Syafira 

International Program on Science Education 

Universitas Pendidikan Indonesia 

nabillahsyafira@upi.edu  

ABSTRACT 

 

Virtual laboratory activity appears useful during remote education and offline learning 

to avoid the risk that can be gained during traditional laboratory activity. The results 

from PISA show that the skills and knowledge of Indonesian students in science are 

below the average and lower than the previous result. Laboratory activities are also 

suggested as effective ways to promote science process skills. This study aims to 

compare students’ science process skills through traditional laboratory and 

combination of traditional and virtual laboratory in the form of PhET Simulation. This 

research is quantitative research with two-groups pretest-posttest design. The 

population of this research is 9th grade students with the total of 34 students. The 

measurement of students’ science process skills uses objective test and direct 

observation rubric. Data from both groups is analysed using SPSS 24.0 software 

referring to Mann Whitney test. The result shows that students’ science process skills 

in combined laboratory is significantly different with traditional laboratory on 

students’ observing, communicating, classifying, planning an experiment, and asking 

questions skills between combined laboratory and traditional only laboratory activities 

with the lowest significancy value is 0.00. Contrary, there is no significant difference 

on students’ hypothesizing, interpreting, predicting, and applying concept skills 

through combined laboratory and traditional laboratory activities with the highest 

significancy value is 0.95.  

 

Keywords: Dynamic Electricity, Ohm’s Law, PhET Simulation, Science Process 

Skills, Traditional Laboratory, Virtual Laboratory. 
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PERBANDINGAN KETERAMPILAN PROSES SAINS SISWA 

DALAM PEMBELAJARAN LISTRIK DINAMIS MELALUI 

LABORATORIUM FISIK DAN KOMBINASI 

 

Nabilla Hana Syafira 

International Program on Science Education 

Universitas Pendidikan Indonesia 

nabillahsyafira@upi.edu  

ABSTRAK 

 

Kegiatan laboratorium virtual tampaknya bermanfaat selama pendidikan jarak jauh 

dan pembelajaran luring untuk menghindari risiko yang dapat diperoleh selama 

kegiatan laboratorium tradisional. Hasil PISA menunjukkan bahwa keterampilan dan 

pengetahuan siswa Indonesia dalam bidang IPA berada di bawah rata-rata dan lebih 

rendah dari hasil sebelumnya. Kegiatan laboratorium juga disarankan sebagai cara 

yang efektif untuk mempromosikan keterampilan proses sains. Penelitian ini bertujuan 

untuk membandingkan keterampilan proses sains siswa melalui laboratorium 

tradisional dan kombinasi laboratorium tradisional dan virtual dalam bentuk PhET 

Simulation. Penelitian ini merupakan penelitian kuantitatif dengan desain two-group 

pretest-posttest design. Populasi penelitian ini adalah siswa kelas 9 yang berjumlah 34 

siswa. Pengukuran keterampilan proses sains siswa menggunakan tes objektif dan 

rubrik observasi langsung. Data dari kedua kelompok dianalisis menggunakan 

software SPSS 24.0 mengacu pada uji Mann Whitney. Hasil penelitian menunjukkan 

bahwa keterampilan proses sains siswa di laboratorium gabungan berbeda secara 

signifikan dengan laboratorium tradisional pada keterampilan siswa mengamati, 

berkomunikasi, mengklasifikasikan, merencanakan percobaan, dan bertanya antara 

laboratorium gabungan dan laboratorium tradisional saja dengan nilai signifikansi 

terendah adalah 0,00. Sebaliknya, tidak ada perbedaan yang signifikan pada 

keterampilan berhipotesis, menafsirkan, memprediksi, dan menerapkan konsep siswa 

melalui kegiatan laboratorium gabungan dan laboratorium tradisional dengan nilai 

signifikansi tertinggi adalah 0,95. 

 

Keywords: Hukum Ohm, Keterampilan Proses Sains, Laboratorium Tradisional, 

Laboratorium Virtual, Listrik Dinamis, Simulasi PhET 
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