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Abstrak

Penelitian ini bertujuan untuk mengetahui validitas dan praktikalitas modul Penelitian ini
bertujuan untuk mengetahui praktikalitas modul pembelajaran fisika menggunakan model
Reseacrh Based Learning terintegrasi pencemaran tanah pada siswa Madrasah Aliyah Negeri
(MAN). Jenis penelitian adalah penelitian Research & Development (R&D) dengan model
Ploomp. Populasi penelitian ini berasal dari siswa kelas XI MAN 2 Sungai Penuh. Sampel
penelitian kelas XI IPA MAN 2 Sungai Penuh. Instrumen penelitian ini adalah tes, Lembar
validasi dan praktikalitas. Tes digunakan untuk mengetahui kompetensi pengetahuan, sikap
dan keterampilan siswa. Analisis data adalah analisis kuantitatif. Hasil penelitian
menyimpulkan bahwa nilai validitas modul pembelajaran fisika menggunakan Research Based
Learning terintegrasi pencemaran tanah dengan nilai praktikalitas dari siswa sebesar 84.19 %
dan respon dari guru sebesar 87.5 %. Temuan ini menunjukan modul pembelajaran fisika
menggunakan model Reseacrh Based Learning terintegrasi pencemaran tanah sangat valid
dan praktis diterapkan dalam pembelajaran IPA
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Development of Physics Learning Module Using Research Based Learning Model Integrated
with Soil Pollution for MAN Students

Abstract

This study aims to determine the practicality of the physics learning module using the Reseacrh
Based Learning model integrated with soil pollution for Madrasah Aliyah Negeri (MAN)
students. The type of research is Research & Development (R&D) research with the Ploomp
model. The population of this study came from class Xl students of MAN 2 Sungai Penuh. The
research sample was Xl science class of MAN 2 Full River. This research instrument is a test,
validation sheet and practicality. Tests are used to determine the competence of knowledge,
attitudes and skills of students. Data analysis is quantitative analysis. The results concluded
that the validity value of the physics learning module using integrated Research Based
Learning on soil pollution the practicality value from students was 84.19 % and the response
from teachers was 87.5 %. This finding shows that the physics learning module using the
Reseach Based Learning model integrated with soil pollution is very valid and practical to be
applied in science learning.
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Introduction

The Industrial Revolution 4.0 has a
huge impact in all fields including education
(Aminah, 2022; Rahman et al., 2023;
Oktarina et al., 2021). Education is a process
of changing the attitudes and behavior of
students to achieve learning goals
(Wijayanto et al., 2015; Usman et al., 2022;
Razak et al., 2021). Education plays an
important role for every individual in living
their lives ( Sugiarti & Hussain, 2021; Lubis et
al.,, 2019). Furthermore, in education
teachers have an important task in fostering,
teaching and guiding students in the learning
process (lzzah et al., 2021). In learning
activities, students must have competencies
that support the achievement of learning
objectives (Wahyuni & Gianyar, 2021). In
addition, students must master Science and
Technology to assist the student learning
process (Supriyadi et al., 2023; Suryono et al.,
2023).

Physics is one of the sciences that
studies natural phenomena through
knowledge (Suseno et al.,, 2022). In the
learning process of physics, students are not
only able to memorize formulas but also
have to apply them in life (Syawaludin et al.,
2022; Prahani et al., 2022). Lawu et al.,,
(2019) Physics is a subject that plays an
important role in encouraging students to be
critical, creative and think scientifically.
Furthermore, physics is a subject that
examines phenomena that occur in life
(Abtokhi et al., 2021; Putranta et al., 2021;
Atasoy & Toksoy, 2020). This causes learning
activities to require students' soft skills and
hard skills competencies to learn physics.

But in reality, physics learning in
schools today still experiences many
problems. In learning activities are too
teacher-centered so that students find it
difficult to understand the subject matter
(Ichsan et al., 2022; Suhaimi et al., 2022; Bani
& Masruddin, 2021). Research results (Agung

& Wibowo, 2019) Students' ability to
understand the subject matter is still low so
that learning objectives are not achieved. In
addition, the limited resources and teaching
materials used by teachers in physics
learning activities (Abdi et al., 2021; Elfira et
al., 2023). Because of the need for teaching
materials that can help the learning process.
Modules are one of the complete and
effective teaching materials used in learning
activities (Setyandaru et al., 2017; Aji &
Hudha, 2017). Modules can be studied
independently by students so that they can
encourage students' interest in learning
(Moro et al.,, 2019). Novianto & Masykuri
(2018) stated that modules can develop
students' creativity in learning.
Furthermore, modules help students learn
creatively and independently to achieve
learning objectives (Kurniawan et al., 2022).
Previous research by (Nurohman,
2014) stated that the development of a
physics learning module can improve
student learning achievement at school.
Research results (Sulistiyono, 2022) The
development of a physics learning module
can foster learning independence and
student learning outcomes. The application
of learning modules encourages students to
develop students' cognitive potential in
learning (Halim et al., 2021). Based on these
problems, this study aims to determine the
validity and practicality of physics learning
modules using the Reseacrh Based Learning
model integrated with soil pollution for
Madrasah Aliyah Negeri (MAN) students.

Methods

Berisi This research is a type of
Research & Development research with the
Ploomp model. The Ploomp model has 3
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phases, namely preliminary research,
prototyping phase, and assessment phase.
The population of this study came from class
Xl students of MAN 2 Sungai Penuh. The
research sample was Xl science class of MAN
2 Full River. This research instrument is a
test, validation sheet and practicality. Tests
are used to determine the competence of
knowledge, attitudes and skills of students.
Data analysis is quantitative analysis with the
help of SPSS. Data analysis to assess the final
initial analysis using indicators that can be
seenin Table 1.

Table 1. Analysis Category Beginning End

Interval (%) Category
0-20 Not Good
21-40 Not Good
41- 60 Good Enaough
61-80 Good

81-100 Very Good

Source : Modifikasi (Ridwan, 2017)

Result and Discussion

Result

From the results of this study, the
development of physics learning modules
using the Reseacrh Based Learning model
integrated with soil pollution in Madrasah
Aliyah Negeri (MAN) students was carried
out by analyzing needs analysis, learner
analysis, material analysis, and analysis of
regional potential. Needs analysis is a
process to obtain information about the
conditions in the field and the expected
goals. The results of the needs analysis of the
physics learning module can be seen in graph
1.
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Figure 1. Needs Analysis

Graph 1. Shows the value of the needs
analysis consisting of 68.7% performance
analysis, 75% SKL analysis and 63.7% student
learning constraints analysis. Performance
analysis  includes analyzing  teacher
performance, infrastructure, school policy,
and social climate. The results of the SKL
analysis can be seen in Figure 1.
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Figure 1. Performance Analysis

Based on Figure 1. shows the value of
performance analysis consisting of 56%
teacher identification, 75% identification of
facilities and infrastructure, 62%
identification of school policies, and 81%
identification of the social climate. These
results explain that the teacher's
performance in preparing teaching materials
is not optimal, although the types of teaching
materials used are many, but the teaching
materials are not developed by the teacher
so that they are not in accordance with the
needs of students. The learning model used
has not been able to activate students in the
classroom.
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SKL analysis includes analysis of
spiritual and social attitudes, knowledge and
skills analysis. The results of the SKL analysis
can be seen in Figure 2.
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Figure 2. Analysis of the SKL

Figure 2. shows the results of the SKL
analysis which consists of analyzing spiritual
attitudes by 87%, social attitudes by 75%,
knowledge by 70% and skills by 66%. These
results show that the results of the SKL
analysis of students behave in accordance
with the teachings they adhere to, respect
the diversity of religions, races, and nations
can solve problems given by the teacher.
Learners are able to think logically but have
not been able to solve problems that occur in
their environment, especially those related
to environmental problems. In addition,
learners' skills have not developed optimally.
Next, analyze students' learning constraints.
The analysis of learning constraints includes
time, learning resources, methods, and
students' learning motivation. The results of
the learning constraints analysis can be seen
in Figure 3.
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Figure 3. Analysis of learning constraints

Based on Figure 3. shows the analysis
of student learning constraints consisting of
80% time analysis, 55% learning resources,
55% methods, and 65% motivation. These
results show that students are less motivated
to read the teaching materials used. One of
the causes is because in the mindset of
physics students there are many formulas
that are difficult to understand even though
students have paid attention to the teacher
during learning. Learners also have difficulty
in translating and solving problems with the
level of analysis (C4). In addition, the method
used by the teacher is the usual method,
namely the lecture and discussion method.
Learning takes place only in the classroom,
students also rarely do practicum in the
laboratory. The methods used by teachers
have not shown methods that are in
accordance with the 2013 curriculum.

Furthermore, the analysis of learners is
carried out to find out the characteristics of
students as a reference for developing
learning modules. This analysis was carried
out through distributing questionnaires to
students. The results of the detailed learner
analysis can be seen in Figure 4.
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Figure 4. Learner Analysis

Figure 4. Shows the analysis of
students consisting of interest scores of
47.75%, attitudes of 79.71%, motivation of
40.4%, learning styles of 60.2% and initial
ability of students of 66%. These results show
that students' interest and motivation in
learning physics are still low. Furthermore,
analyzing the learning material can be
interpreted as an activity of selecting
essential material from the entire material of
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a lesson which is the minimum subject
matter that must be mastered and owned in
the learning process. The results of the
material analysis are presented in Figure 5.
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Figure 5. Material Analysis

The results of the material analysis
consist of students' factual knowledge by
25%, conceptual by 18.75%, procedural by
43.75% and metacognitive by 12.5%. These
results explain that the characteristics of the
material on heat and temperature are
procedural, so a suitable model is needed to
be used in learning, namely the research-
based learning model. Furthermore,
analyzing the validity of using the physics
learning module module using the Reseacrh
Based Learning model integrated with soil
pollution in Madrasah Aliyah Negeri (MAN)
students can be seen in Table 2.

Table 2. Practicality of Physics
Learning Module

Respon Persentase Criteria
(%)

Teacher 87.5 Practical

Students 84.19 Practical

Table 2 shows the value of the
teacher's response to the physics learning
module of 87.5% and student response of
84.19%. These results explain that the
application of physics learning modules using
the Reseacrh Based Learning model
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integrated with soil pollution is practically
used for student science learning.

Discussion

The development of a physics learning
module using the Reseacrh Based Learning
model integrated with soil pollution is
practically used for science learning. The
teacher response value is 87.5% and the
student response is 84.19%. The results of
this study are in line with ( Hasanah et al.,
2017) Physics learning modules can help
students learn more practically and
effectively to achieve learning objectives.
Physics learning module using Reseacrh
Based Learning model integrated with soil
pollution helps students to improve their
thinking ability and scientific attitude in
learning. (Sumiati et al., 2018; Sujanem,
2012). The application of physics learning
modules integrated with soil pollution can
improve students' understanding of learning
concepts (Orleans, 2017; Mehmet, 2009).

Furthermore, the application of
modules in learning helps students to be
more creative and independent in learning
(Lumbantoruan & Samosir, 2019). (Bakri et
al., 2015) The application of physics learning
modules using the Reseacrh Based Learning
model integrated with soil pollution can
determine the ability of students according
to their abilities. Furthermore, the module
helps students will be easier in
understanding the material and increase
students' knowledge in learning (Budiarti,
2022). Knowledge is all information obtained
by students through various reading sources
(Ferry et al., 2019; Rahman et al.,, 2023;
Sofianora et al., 2023). So, the existence of a
physics learning module using the Reseacrh
Based Learning model integrated with soil
pollution helps teachers and students more
easily achieve learning objectives.

Research results Almuharomah et al.,
(2019) Physics learning modules can foster
students' creative thinking skills. Teaching
materials in the form of modules are more
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effective in improving students' concept
understanding and learning outcomes
(Halim, 2016). Furthermore, the application
of a physics learning module based on the
Reseacrh Based Learning model makes
students more critical, creative and
innovative in learning that supports the
development of their thinking potential
(Agustin et al., 2012).

Conclusion

From this study it can be concluded
that the practicality value of the physics
learning module using Research Based
Learning integrated soil pollution student
response is 84.19% and the response of the
teacher is 87.5. This finding shows that the
physics learning module using the Reseach
Based Learning model integrated with soil
pollution is practically applied in science
learning. Furthermore, this physics learning
module helps students be more independent
and creative in learning.

Rerence

Abtokhi, A., Jatmiko, B., & Wasis, W. (2021).
Journal of Technology and Science
Education PROBLEM-SOLVING SKILLS IN
ONLINE BASIC PHYSICS LEARNING.
Journal of Technology and Science
Education, 11(2), 541-555.

Agung, |. G.,, & Wibowo, W. (2019).
Peningkatan = Keterampilan  llmiah
Peserta Didik dalam Pembelajaran
Fisika Melalui Penerapan Pendekatan
STEM dan E- Learning. Journal of
Education Action Research, 2(4), 315—
321.

Agustin, H. A., Bektiarso, S., & Bachtiar, R. W.
(2012). Pengembangan modul komik
fisika pada pokok bahasan hukum
kepler di sma kelas xi 1). Jurnal
Pembelajaran Fisika, 7(2), 168—-174.

Aji, S. D., & Hudha, M. N. (2017). Original

Jurnal Edumaspul, 7 (1), Year 2023 - 1884
(Losita Dewi’ Yeva Lenda Mahyastuti, Arya Ningsih)

Research Article Pengembangan Modul
Pembelajaran Fisika Berbasis Problem
Based Learning untuk Meningkatkan
Kemampuan Pemecahan Masalah Fisika
Program Studi Pendidikan Fisika ,
Universitas Kanjuruhan Malang , Jawa
Timur , Indonesia . HOW TO CITE:
Science Education Journal, 1(1), 36-51.
https://doi.org/10.21070/sej.v1i1.830

Almuharomah, F. A., Mayasari, T. &
Kurniadi, E. (2019). Pen gembangan
Modul Fisika STEM Terintegrasi Kearifan
Lokal “ Beduk ” untuk Meningkatkan
Kemampuan Berpikir Kreatif Siswa SMP.
Berkala llmiah Pendidikan Fisika, 7(1),
1-10.
https://doi.org/10.20527/bipf.v7i1.563
0

Aminah, S. (2022). Journal of Technology and
Science Education IN TEAM PROJECT-
BASED STEM-METACOGNITIVE SKILLS
LEARNING. Journal of Technology and
Science Education, 12(2), 397-409.

Atasoy, S., & Toksoy, S. E. (2020).
IDENTIFYING PRE-SERVICE TEACHERS ’
INITIAL IMPRESSIONS OF THE CONCEPT
CARTOONS IN THE SCHOOL CORRIDORS
AND INFORMAL PHYSICS LEARNING
ISSN 1648-3898 ISSN 2538-7138.
Journal of Baltic Science Education, 19,
25-35.

Bakri, F., Rasyid, R., & Mulyaningsih, R. D. A.
(2015). Pengembangan Modul Fisika
Berbasis  Visual  untuk  Sekolah
Menengah Atas ( SMA ). JPPPF - Jurnal
Penelitian & Pengembangan Pendidikan
Fisika, 1(2), 67-74.

Bani, M., & Masruddin, M. (2021). Journal of
Technology and Science Education.
Journal of Technology and Science
Education, 11(1), 93—103.

Budiarti, I. S. (2022). Designing Physics
Learning Based on Local Potential
During New Normal Era. Journal of
Innovation in Educational and Cultural

Copyright © 2023 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online)



Research, 3(1), 30-40.
https://doi.org/10.46843/jiecr.v3il1.45

Dharma Ferryl*, Tomi Apra Santosa2, D. K.
(2019). Pengetahuan Mahasiswa
Institut Agama Islam Negeri Kerinci
Tentang Teori Asal Usul Manusia
Dharma. Bioeduca: Journal of Biology
Education, 1(1), 12-17.

Elfira, |, & Santosa, T. A. (2023). Literature
Study : Utilization of the PjBL Model in
Science Education to Improve Creativity
and Critical Thinking Skills. Jurnal
Penelitian Pendidikan IPA, 9(1), 133—
143.
https://doi.org/10.29303/jppipa.v9il.2
555

Halim, A. (2016). PENGEMBANGAN MODUL
FISIKA KONTEKSTUAL HUKUM FISIKA
SISWA DI MAN MODEL BANDA ACEH.
Jurnal Pendidikan Sains Indonesia,
04(01), 196-207.

Halim, A., Mahzum, E., Yacob, M., & Irwandi,
. (2021). education sciences The Impact
of Narrative Feedback , E-Learning
Modules and Realistic Video and the
Reduction of Misconception. Educ. Sci.,
11(158).

HUsain, S. & H. (2021). An Influence of the
Contextual-Based Discovery Learning
Model on the Academic Honesty of High
School Students. International Journal
of Instruction, 14(3), 645—-660.

Ichsan, Tomi Apra Santosa, llwandri, Aulia
Sofianora, U. Y. (2022). Efektivitas
Evaluasi Model CIPP Dalam
Pembelajaran IPA di Indonesia : Meta-
Analisis.  Jurnal  Pendidikan  Dan
Konseling, 5(2), 1349-1358.

Izzah, N., Mulyana, V., Pascasarjana, M., &
Fisika, P. (2021). Meta Analisis Pengaruh
Integrasi Pendidikan STEM dalam
Model Project Based Learning Terhadap
Hasil Belajar Siswa. Jurnal Penelitian
Dan Pembelajaran Fisika, 7(1), 65—76.

Jurnal Edumaspul, 7 (1), Year 2023 - 1885
(Losita Dewi’ Yeva Lenda Mahyastuti, Arya Ningsih)

Kurniawan, D. A., Chen, D., Fitriani, R.,
Maryani, S., Simamora, N. N., &
Ramadhanti, A. (2022). A Study for
Student Perception of Mathematical
Physics E-Module Based on Gender.
Journal of Turkish Science Education,
19(3), 911-936.

Kym Clyde H. Morol *, W. J. S. M. B. (2019).
ntegrating lvatan Indigenous Games to
Learning Module in Physics: Its Effect to
Student Understanding, Motivation,
Attitude, and Scientific Sublime. Science
Education International 34(1), 34(1), 3—
14.

Lawu, J., Sukamaiju, D., Ulu, K. R., & Tebo, K.
(2019). PENERAPAN MODEL PROJECT
BASED LEARNING BERBASIS STEM PADA
PEMBELAJARAN FISIKA SIAPKAN
KEMANDIRIAN BELAJAR PESERTA DIDIK
The Implementation of STEM-based
Project Based Learning in Physic
Learning. Jurnal TEKNODIK, 24(2), 37—
48.

Lubis, A. B., Miaz, Y., & Putri, I. E. (2019).
Influence of the Guided Discovery
Learning Model on Primary School
Students ’ Mathematical Problem -
solving Skills. Mimbar Sekolah Dasa,
6(2), 253-266.
https://doi.org/10.17509/mimbar-
sd.v6i2.17984

Lumbantoruan, A., & Samosir, S. C. (2019).
Mobile Learning in Higher Education for
The Industrial Revolution 4 . O:
Perception and Response of Physics
Practicum. lJIM —, 13(9), 4-20.

Mahirah Ulfah Abdi, Mustafa, A. U. T. P.
(2021). Penerapan Pendekatan STEM
Berbasis Simulasi PhET Untuk
Meningkatkan Pemahaman Konsep
Fisika Peserta Didik Pendahuluan. Jurnal
IPA Dan Pembelajaran IPA, 5(3), 209—
218.
https://doi.org/10.24815/jipi.v5i3.2177
4

Copyright © 2023 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online)



Jurnal Edumaspul, 7 (1), Year 2023 - 1886
(Losita Dewi’ Yeva Lenda Mahyastuti, Arya Ningsih)

Mehmet, S. (2009). Expectations and Beliefs Rahman, A., Santosa, T. A., Sofianora, A.,

about Physics and Physics Learning in a
Problem-Based Learning  Context.
Eurasia Journal of Mathematics, Science
& Technology Education, 5(4), 321-333.

Novianto, N. K., & Masykuri, M. (2018).

PENGEMBANGAN MODUL
PEMBELAJARAN  FISIKA  BERBASIS
PROYEK ( PROJECT BASED LEARNING )
PADA MATERI FLUIDA STATIS UNTUK
MENINGKATKAN KREATIVITAS BELAJAR
SISWA KELAS X SMA / MA. JURNAL
INKUIRI, 7(1), 81-92.

Nurohman, S.danS. (2014). Developing web-

based electronics modules as physics
learning media. JURNAL KEPENDIDIKAN,
44(2), 73-82.

Oktarina, K., Santosa, T. A., Razak, A., & Ahda,

Y. (2021). Meta-Analysis:  The
Effectiveness of Using Blended Learning
on Multiple Intelligences and Student
Character Education during the Covid-
19 Period. IJECA International Journal of
Education & Curriculum Application,
4(3), 184-192.

Orleans, A. V. (2017). The Condition of

Secondary School Physics Education in
the Philippines : Recent Developments
and Remaining  Challenges for
Substantive Improvements. The
Australian  Educational Researcher,
34(1), 33-54.

Prahani, B. K., Saphira, H. V., & Wibowo, F. C.

(2022). Trend and Visualization of
Virtual Reality & Augmented Reality in
Physics Learning From 2002-2021.
Journal of Turkish Science Education,
19(4), 1096-1118.

Putranta, H., Setiyatna, H., Choiriyah, S., &

Brams, W. S. (2021). The Effect of
Smartphone Usage Intensity on High
School Students ’ Higher Order Thinking
Skills in Physics Learning. Journal of
Turkish Science Education, 18(3), 421-
438.

Oktavianti, F., & Alawiyah, R. (2023).
Systematic Literature Review : TPACK-
Integrated Design  Thinking in
Education. International Journal of
Education and Literature (lJEL), 2(1),
65-77.

Razak, A., Santosa, T. A., Lufri, & Zulyusri.

(2021). Meta-Analisis: Pengaruh HOTS
(Higher Order Thinking Skill) terhadap
Kemampuan Literasi Sains dan Lesson
Study Siswa pada Materi Ekologi dan
Lingkungan pada Masa Pandemi Covid-
19. Bioedusiana: Jurnal Pendidikan
Biologi, 6(1), 79-87.

Sofianora, A., Suharyat, Y., & Santosa, T. A.

(2023). PENGARUH PROFESIONALITAS
GURU MATEMATIKA DALAM
MENINGKATKAN KOMPETENSI SISWA
ERA REVOLUSI INDUSTRI 5 . 0 DI
INDONESIA : SEBUAH META-ANALISIS.
10(2).

Suhaimi, Santosa, T. A., & Aprilisia, S. (2022).

Analisis Pendekatan Saintifik Dalam
Pembelajaran IPA Selama Pandemi
Covid-19 di Sekolah Dasar. Jurnal
Didika: Wahana Ilmiah Pendidikan
Dasar, 8(1), 92—-101.

Sujanem, R. (2012). ENGEMBANGAN MODUL

FISIKA KONTEKSTUAL INTERAKTIF
BERBASIS WEB UNTUK MENINGKATKAN
PEMAHAMAN KONSEP DAN HASIL
BELAJAR FISIKA SISWA SMA Dl
SINGARAIJA. Jurnal Nasional Pendidikan
Teknik Informatika (JANAPATI), 1(2),
103-117.

Sulistiyono. (2022). Pengembangan Modul

Pembelajaran Fisika Berbasis Scientific
Investigation  untuk  Meningkatkan
Kemandirian Belajar dan Penguasaan
Materi Siswa SMA. JagoMIPA: Jurnal
Pendidikan Matemaika Dan IPA, 2(1),
33-41.

Sumiati, E., Septian, D., & Faizah, F. (2018).

Pengembangan modul fisika berbasis

Copyright © 2023 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online)



Scientific Approach untuk
meningkatkan Keterampilan Proses
Sains siswa Development of Scientific
Approach-based physics modules to
improve students ’ Science Process
Skills. Jurnal Pendidikan Fisika Dan
Keilmuan (JPFK), 4(2), 75-88.
https://doi.org/10.2572/jpfk.v4i2.2535

Supriyadi, A., Suharyat, Y., Santosa, T. A., &

Sofianora, A. (2023). The Effectiveness
of STEM-Integrated Blended Learning
on Indonesia  Student Scientific
Literacy : A Meta-analysis. International
Journal of Education and Literature
(IJEL), 2(1), 41-48.

Suryono, W., Haryanto, B. B., Santosa, T. A,,

Suharyat, Y., & Sappaile, B. 1. (2023). The
Effect of The Blended Learning Model
on Student Critical Thinking Skill : Meta-
analysis. Edumaspul - Jurnal Pendidikan,
7(1), 1386-1397.

Suseno et al. (2022). The Influence of

Grouping on the Quality of
Collaboration in IPA-Physics SMP
Instructional Using the E-Experiment
Method in  Sumatra Indonesia.
Education Quarterly Reviews, 5(1), 126—
137.

https://doi.org/10.31014/aior.1993.05.
01.424

Syawaludin, A, Prasetyo, Z. K., Safruddin, C.,

& Jabar, A. (2022). The Effect of Project-
based Learning Model and Online
Learning Settings on Analytical Skills of
Discovery Learning , Interactive
Demonstrations , and Inquiry Lessons.
Journal of Turkish Science Education,
19(2), 608—621.

Jurnal Edumaspul, 7 (1), Year 2023 - 1887
(Losita Dewi’ Yeva Lenda Mahyastuti, Arya Ningsih)

Tegas Amanda Setyandaru, 1)Sri Wahyuni,

1)Pramudya Dwi Aristya Putra. (2017).
Pengembangan modul pembelajaran
berbasis multirepresentasi pada
pembelajaran fisika di sma/ma 1).
Jurnal Pembelajaran Fisika, 6(3), 218—
224.

Tri Anita Nur Hasanah1), Choirul Huda2), M.

K. (2017). Momentum: Physisc
Education Journal PENGEMBANGAN
MODUL PEMBELAJARAN FISIKA
BERBASIS PROBLEM BASED LEARNING (
PBL ) PADA MATERI GELOMBANG
BUNYI UNTUK SISWA SMA KELAS Xl
Program Studi Pendidikan Fisika ,
Universitas Kanjuruhan Malang ,
Indonesia PENDAHULU. Momentum:
Physisc Education Journal, 1(1), 56—65.

Usman, M., |, I. N., Utaya, S., & Kuswandi, D.

(2022). The Influence of JIGSAW
Learning Model and Discovery Learning
on Learning Discipline and Learning
Outcomes. Pegem Egitim ve Ogretim
Dergisi, 12(2), 166-178.
https://doi.org/10.47750/pegegog.12.0
2.17

Wahyuni, N. P., & Gianyar, N. (2021).

Penerapan Pembelajaran  Berbasis
Meningkatkan Hasil Belajar IPA untuk.
Journal of Education Action Research,
5(1), 109-117.

Wijayanto, T., Supriadi, B., & Nuraini, L.

(2015). PENGARUH MODEL
PEMBELAJARAN PROJECT BASED
LEARNING DENGAN PENDEKATAN
STEM TERHADAP. Jurnal Pembelajaran
Fisika, 9(3), 113-120.

Copyright © 2023 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online)



