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INTRODUCTION

Natural Sciences (Science) education is not only about understanding scientific concepts, but
also requires the ability to convey and communicate about this knowledge effectively. Good
communication skills are an essential foundation for success in explaining ideas, presenting information,
and collaborating in a scientific environment (Awaliah, 2023; Suhairi et al., 2023; Nurrachmah, 2024).
Amid the need for strong communication skills, various learning models have been adopted to improve
these abilities, and among them, Problem-Based Learning (PBL) has become an interesting research
subject.

Problem-Based Learning is a learning approach that allows students to hone their
communication skills through solving real problems related to natural science (Kassymova at al., 2020;
Fahmi et al., 2021; Sebatana, 2022). This model encourages students to work cooperatively in groups,
in-depth analysis, and presentation of results, all of which play a role in developing students'
communication skills (Hotimah, 2020; Ariyanti, 2023). This model offers an active approach that
encourages students to solve problems, work in groups, and develop their communication skills through
discussions, presentations, and solving problems that are relevant to real life (Firdaus et al., 2021).

A number of studies have been conducted to evaluate the effect of the PBL model on students'
communication skills in science learning. However, to fully understand the extent to which this model
is effective in improving communication skills, a meta-analysis is needed. Meta-analysis provides a
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broader and stronger picture through a synthesis of various studies that have been carried out, making it
possible to gain a deeper understanding of the impact of the PBL model on students' communication
skills in the context of science learning.

Through this meta-analysis, we aim to collect data from various relevant studies, analyze
existing findings, and prepare a comprehensive and detailed synthesis. This step will provide an
opportunity to see general patterns, identify variables that influence outcomes, and explore potential
differences in the effectiveness of PBL models depending on the context and method of implementation.

This research is in line with research conducted by Juandi & Tamur (2021) who conducted
meta-analysis research on the impact of using problem based learning models. The difference between
the research conducted by Juandi & Tamur (2021) and the research conducted by current researchers is
the variables.

The urgency of this research is that communication in science subjects not only facilitates deep
understanding, but also strengthens students' critical thinking skills. By revealing the influence of the
problem-based learning model, this research can provide valuable guidance for curriculum development
that focuses on improving students' communication skills in science subjects.

It is hoped that this meta-analysis will provide an important contribution in expanding
understanding of the influence of the PBL model on students' communication skills in science learning.
In addition, the results of this analysis are expected to provide useful guidance for the development of
more effective learning strategies in the future. Based on the explanation above, the aim of this research
is to find out how well the application of the problem based learning model can improve students'
communication skills in science subjects.

RESEARCH METHOD

This research uses a meta-analysis method by reviewing several articles in national journals.
This meta-analysis research uses a sample of 10 articles in national journals regarding the influence of
the problem based learning model on students' communication skills in science subjects. The meta
analysis process is carried out as follows: First, explain and determine the problem to be researched
regarding the influence of the problem based learning model on students' communication skills in
science subjects. Second, look for data according to the theme that will be used, namely previous articles
that have been published in online journals in the 2019-2023 period. Third, understand the articles that
have been collected to look for similarities between the articles and the problem that the researcher will
use. Fifth, re-analyze the articles that have been collected to draw conclusions.

The data collection technique used is to search for articles that have been published in online
journals via Google Scholar. The analysis technique used is miles and huberman. Miles and Huberman's
data analysis technique includes three stages, namely data reduction, data presentation and drawing
conclusions (Huda & Rokhman, 2021; Latifah & Supena, 202; Putri & Fadly, 2022).

RESULTS AND DISCUSSION

The results of data collection in the form of a literature study of 10 national articles regarding
the influence of the problem based learning model on students' communication skills in science subjects
can be seen in the table below:

Table 1. Articles about the influence of the problem based learning model on students'
communication skills in science subjects

No. Author Pub\l{lé::;uon Article Title Research result
The Influence of the qued on hypothegls testing
_ _ Problem Based Learning using the t-test at a significance
Iftitahurrahimah, . level of 5%, it shows that the
Yayuk Andayani (Pbl) Model on Students Problem Based Learning model
1. 2020 Communication Ability

dan Syarifah . .2 has an influence on students'
. Main Material . L .
Wahidah Al Idrus written communication skills
Electrolyte and Non- .
. on the subject matter of
Electrolyte Solutions
electrolyte and non-electrolyte
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No.

Author

Publication
Year

Article Title

Research result

Atika
Nasution,
Ismail
batubara

Erlina
Irvan,
hanif

Putri  Madhavia,
Atma Murni, dan
Sehatta Saragih

Rohmatul
Layliyyah, Endah
Tri Wisudaningsih
dan Eka Rahayu

2020

2020

2022

Application of Problem
Based Learning and
Ethnomathematics
Models  Assisted by
Geogebra to Improve
Mathematical
Communication Skills

The Influence of the
Problem Based Learning
Model on the
Mathematical
Communication
Abilities of Class VII
Middle School Students
in Kuantan Singingi
Regency

The Influence of the
Problem Based Learning
Model on the
Mathematical
Communication
Abilities of Class VII
Students

solutions. Hypothesis testing
using the t-test also showed that
the Problem Based Learning
model had an influence on
students' oral communication
skills on the subject of
electrolyte and non-electrolyte
solutions.

The results of this study
indicate  that the linear
regression line equation is
constant for class students'
mathematical communication
abilities

experiment I, namely 35.72, is
greater than the constant of the
linear regression line equation
for experimental class |,
namely 28.48. In other words, it
can be concluded that the
mathematical communication
skills of students who receive
problem based learning with
ethnomathematics using
Geogebra are significantly
better than students who receive
problem based learning with
ethnomathematics without
using Geogebra.

The research results show that
there is an influence of
implementing PBL on
mathematical communication
skills in terms of all students.
The effect of implementing
PBL on mathematical
communication skills in terms
of school level shows that at
high school level students are
better than students who use
conventional learning, while at
medium and low school levels
there is no significant effect.
The research results show the
Sig  value.  (2-tailed)0.00
<a=0.05, so there is a
significant effect on average on
the mathematical
communication skills of
students in the experimental
class compared to the control
class. Mathematical
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Publication

No. Author Article Title Research result

Year

5.

6.

Eti Widiyanti dan
Indiyah Yuni
Astuti

2023

Widayanti, Siti
Anisatur Rofigah 2021
dan Trio Julianton

Application  of  the
Practicum-Based Pbl
Model to  Improve
Learning Outcomes and
Scientific
Communication
Abilities

Problem Based
Learning: Influence on
Conceptual

Understanding and
Communication of
Middle School Students

communication skills in the
experimental class which uses
the Problem Based Learning
learning model are higher than
those in the control class which
uses the conventional learning
model.

The results of the research
prove  that  implementing
learning using a practicum-
based PBL model can improve
students' learning outcomes and
scientific communication skills.
This can be seen from an
increase in learning outcomes
from 12.5% to 87.5% and an
increase in students' scientific
communication  skills  from
poor and sufficient criteria to
very good criteria. These data
provide the conclusion that
learning using a practicum-
based PBL model can improve
learning outcomes and
scientific communication skills
of mixed material students in
class VIII H Semester 2 of SMP
Negeri 1 Tegal.

Based on the results of the t-test
statistical calculations, it was
found that tcount > ttable (12.61
> 1.67), then Ha was accepted.
This shows that there is a
significant influence of the
problem based learning (PBL)
learning model on the ability to
understand concepts in junior
high school students.
Meanwhile, from the
questionnaire calculation
results, the experimental class
had a higher score than the
control class. So it can be
concluded that student
communication in the
experimental class has a
significant increase compared
to the control class. The
findings of this research are that
PBL can improve junior high
school students' understanding
of concepts and
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No.

Publication

Author Year

Article Title

Research result

8.

Adelina

Nadira Rasya
Pertiwi, Hilda

Novia Sabila, dan 2025

Anita Sintawati

natalia
Lubis dan lzwita 2022
Dewi

Implementation of the
Problem-Based Learning
Model on Collaborative
Skills and  Science
Communication on
Excretory System
Material at Smpn 1
Ciamis

Application of Problem-
Based Learning Assisted
by Edmodo to Improve
the Mathematical
Communication Skills of
Class Xl Students at
SMA Negeri 11 Medan
T.A. 2022/2023

communication. Students who
have a high understanding of
concepts have better
communication tendencies.
Based on the results of data
analysis covering collaborative
aspects and science
communication, it shows that in
cycle I the percentage obtained
was 67%, which means that the
level of student collaboration
was included in the
collaborative category and in
cycle Il the percentage was
obtained at 83%, which means
the level of collaboration of
students was included in very
collaborative category.
Meanwhile, science
communication  skills, a
percentage of 65% was
obtained, which is classified as
good. These percentage results
show that the problem based
learning model is able to
improve collaborative skills
and science communication
abilities.

Research results: (1) actions
taken to improve students'
mathematical communication
skills, namely applying the PBL
model combined with group
discussion  assignments on
Edmodo, which were
developed by  improving
mathematical communication
steps on LKPD, rearranging
students'  sitting  positions,
ensuring students share tasks in
work on LKPD, facilitate
additional reading material,
discuss student difficulties in
front of the class, increase
question and answer sessions,
give direct awards to students
who submit opinions/respond
to questions, and motivate
students to wuse Edmodo's
discussion facilities; (2) the
average N-gain value is 0.62 so
that the increase in students'

for
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No. Author Pub\l{lé::;uon Article Title Research result

mathematical communication
skills is classified as moderate.
Based on the research results, it
is known that the results of
hypothesis testing using the
ANACOVA test show that
there is a significant difference

The Influence of the
Problem Based Learning
Model  Assisted by
Marosa Robi’atul Google Workspace on

9. Adawiyah 2022 Student Communication In communication SK.'"S
. - . between students taught using
Skills in Biology h | K

Learning During  the the Google Wor sp_ace-based
Pandemic Problem Based Learning (PBL)
learning model compared to the

regular learning model.
Based on the results of
statistical analysis, it was
concluded that the
mathematical communication
skills of students who received
. . the PBL learning model were
Comparlsc_)n of Stidents better than students who

Mathematical . .
Hana Hanipah dan Communication  Skills re_celved _the DI Iea_rnmg model
10. 2021 with interpretation. The

between Problem Based
Learning and Direct
Instruction

Tina Sri Sumartini . : )
increase  in  mathematical

communication skills of
students from both classes with
moderate interpretation as well
as students' attitudes towards
learning through the PBL and
DI learning models with
interpretation enough

Based on the results of a literature study regarding the influence of the problem based learning
model on students' communication skills in science subjects, it can be concluded that in journal number
one, the problem based learning model can improve students' written communication and oral
communication. Meanwhile, for journals number two, three, four, eight and ten, the results showed that
the problem based learning model could improve students' mathematical communication skills. In
journals number six and nine, the results showed that the problem based learning model could improve
students' communication skills. Meanwhile, in journal number seven, the problem based learning model
can improve students' science communication. So it can be concluded that students' communication
skills can be improved by implementing the problem based learning model.

CONCLUSION

Based on the results of the literature study that has been carried out, it can be concluded that the
problem based learning model can improve students' communication skills in science learning. The
communication skills that can be improved with the problem based learning model are mathematical
communication, science communication, oral communication and written communication.

ACKNOWLEDGMENTS
The researcher would like to thank all parties involved so that this research could be completed
successfully. Hopefully the results of this research can be useful for people who read it.

Revealing The Impact: Meta Analysis of ... (Yessi Khoviriza, et al) pp:38-45
43



Edufisika: Jurnal Pendidikan Fisika
Volume 9 Number 1, April 2024

REFERENCES

Adawiyah, M. R. A. (2022). Pengaruh Model Problem Based Learning Berbantuan Google Workspace
Terhadap Keterampilan Komunikasi Siswa Dalam Pembelajaran Biologi Selama
Pandemi. Jurnal AL-MutaAliyah, 2(2), 33-39. https://doi.org/10.51700/almutaliyah.v2i2.362

Ariyanti, Y. E., & Yusro, A. C. (2023). Peningkatan Aktivitas dan Hasil Belajar Siswa Menggunakan
Model Problem Based Learning (PBL) Dengan Menggunakan Media Pembelajaran Video Mata
Pelajaran IPAS Kelas IV SD Negeri 2 Tegalombo. Pendas: Jurnal llmiah Pendidikan
Dasar, 8(2), 2543-2559. https://doi.org/10.23969/jp.v8i2.8435

Awaliah, N. P. (2023). Analisis Pengembangan Keterampilan Komunikasi pada Siswa SD Kelas VI
SDIT Al-Madinah Pekanbaru. Mahaguru: Jurnal Pendidikan Guru Sekolah Dasar, 4(2), 480-
498. https://ummaspul.e-journal.id/MGR/article/download/6963/3416

Fahmi, R., Muslem, A., & Usman, B. (2021). The use of Problem Based Learning to improve students’
speaking ability. English Education Journal, 12(2), 260-281.
https://doi.org/10.24815/eej.v12i2.17920

Firdaus, A., Asikin, M., Waluya, B., & Zaenuri, Z. (2021). Problem Based Learning (PBL) Untuk
Meningkatkan Kemampuan Matematika Siswa. QALAMUNA: Jurnal Pendidikan, Sosial, dan
Agama, 13(2), 187-200. https://doi.org/10.37680/gqalamuna.v13i2.871

Hotimah, H. (2020). Penerapan Metode Pembelajaran Problem Based Learning Dalam Meningkatkan
Kemampuan Bercerita Pada Siswa Sekolah Dasar. Jurnal Edukasi, 7(2), 5-11.
https://doi.org/10.19184/jukasi.v7i3.21599

Huda, A. M., & Rokhman, M. (2021). The Strategy of the Principal in Improving the Quality of
Institutional Education. Attadrib: Jurnal Pendidikan Guru Madrasah Ibtidaiyah, 4(2), 72-80.
https://doi.org/10.54069/attadrib.v4i2.142

Iftitahurrahimah, 1., Andayani, Y., & Al Idrus, S. W. (2020). Pengaruh model problem based learning
(pbl) terhadap kemampuan komunikasi siswa materi pokok larutan elektrolit dan non-
elektrolit. Jurnal Pijar Mipa, 15(1), 7-12. DOI:10.29303/jpm.v15i1.1289

Juandi, D., & Tamur, M. (2021). The impact of problem-based learning toward enhancing mathematical
thinking: A meta-analysis study. Journal of Engineering Science and Technology, 16(4), 3548-
3561. FORMAT INSTRUCTIONS FOR SOMChE 2004 PAPERS (researchgate.net)

Kassymova, G., Akhmetova, A., Baibekova, M., Kalniyazova, A., Mazhinov, B., & Mussina, S. (2020).
E-Learning environments and problem-based learning. International Journal of Advanced
Science and Technology, 29(7), 346-356. 9447 Article Text 14257 1 10 20200414 2 -
libre.pdf (d1wqtxtsixzle7.cloudfront.net)

Latifah, N., & Supena, A. (2021). Analisis Attention Siswa Sekolah Dasar Dalam Pembelajaran Jarak
Jauh di Masa Pandemi Covid-19. Jurnal Basicedu, 5(3), 1175-1182.
https://doi.org/10.31004/basicedu.v5i3.887

Layliyyah, R., Wisudaningsih, E. T., & Rahayu, E. (2022). Pengaruh Model Pembelajaran Problem
Based Learning Terhadap Kemampuan Komunikasi Matematis Siswa Kelas VII. Jurnal
Pendidikan dan Konseling (JPDK), 4(4), 345-351.
http://journal.universitaspahlawan.ac.id/index.php/jpdk/article/view/5231

Lubis, A. N., & Dewi, I. (2023). Penerapan Problem-Based Learning Berbantuan Edmodo untuk
Meningkatkan Kemampuan Komunikasi Matematis Siswa Kelas XI di SMA Negeri 11 Medan
TA 2022/2023. Jurnal Cendekia: Jurnal Pendidikan Matematika, 7(1), 562-579. https://j-
cup.org/index.php/cendekia/article/view/2067

Madhavia, P., Murni, A., & Saragih, S. (2020). Pengaruh model problem based learning terhadap
kemampuan komunikasi matematis siswa kelas VII SMP kabupaten kuantan singingi. Jurnal
Cendekia: Jurnal Pendidikan Matematika, 4(2), 1239-1245.
https://doi.org/10.31004/cendekia.v4i2.357

Nasution, A. E., Irvan, I., & Batubara, I. H. (2020). Penerapan Model Problem Based Learning dan
Etnomatematik Berbantuan Geogebra Untuk Meningkatkan Kemampuan Komunikasi
Matematis. Journal Mathematics Education Sigma [JMES], 1(1), 55-64.
https://scholar.archive.org/work/byi4hk6fnbel5k12jjn5xylwjg/access/wayback/http://jurnal.um
su.ac.id/index.php/jmes/article/download/7506/pdf 15

Revealing The Impact: Meta Analysis of ... (Yessi Khoviriza, et al) pp:38-45
44


https://doi.org/10.51700/almutaliyah.v2i2.362
https://doi.org/10.23969/jp.v8i2.8435
https://ummaspul.e-journal.id/MGR/article/download/6963/3416
https://doi.org/10.24815/eej.v12i2.17920
https://doi.org/10.37680/qalamuna.v13i2.871
https://doi.org/10.19184/jukasi.v7i3.21599
https://doi.org/10.54069/attadrib.v4i2.142
https://www.researchgate.net/profile/Maximus-Tamur/publication/353759290_The_impact_of_problem-based_learning_toward_enhancing_mathematical_thinking_A_meta-analysis_study/links/610f51f61ca20f6f860b5a99/The-impact-of-problem-based-learning-toward-enhancing-mathematical-thinking-A-meta-analysis-study.pdf
https://d1wqtxts1xzle7.cloudfront.net/64874888/9447_Article_Text_14257_1_10_20200414_2_-libre.pdf?1604766618=&response-content-disposition=inline%3B+filename%3DE_Learning_Environments_and_Problem_Base.pdf&Expires=1714146024&Signature=NYLOYFw1eq3bJshwIBI0U6k3goqnSusoUu3lDCtdjleq6toMswX6s7XjPYsOuX~pmgkpkA8e6~kB3aTjknllaUyP-rl6EDkAK9t-hh4m~rEPDAnsR7nbqGVlhovijpdonZvBGEXbRx0uu-2lGQVhqxt2v9Zr7oKTPEzdiyWH4khXr7EtPnhVzKJAkBsdufaU55rskkYf-6bvKwejLG4EYrJAxyp2jtNJNN3MFcg3l3~Ki84KGwHqldyNadZu~uRRCW58UQpWTRVj-9Dt1mJlRmdvsPCa3Eoew9Vnw2TEnNu9-qcgAaCOyWVNDpGE7hfzzZIrLsJbGEiRePs6dLrOhw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/64874888/9447_Article_Text_14257_1_10_20200414_2_-libre.pdf?1604766618=&response-content-disposition=inline%3B+filename%3DE_Learning_Environments_and_Problem_Base.pdf&Expires=1714146024&Signature=NYLOYFw1eq3bJshwIBI0U6k3goqnSusoUu3lDCtdjleq6toMswX6s7XjPYsOuX~pmgkpkA8e6~kB3aTjknllaUyP-rl6EDkAK9t-hh4m~rEPDAnsR7nbqGVlhovijpdonZvBGEXbRx0uu-2lGQVhqxt2v9Zr7oKTPEzdiyWH4khXr7EtPnhVzKJAkBsdufaU55rskkYf-6bvKwejLG4EYrJAxyp2jtNJNN3MFcg3l3~Ki84KGwHqldyNadZu~uRRCW58UQpWTRVj-9Dt1mJlRmdvsPCa3Eoew9Vnw2TEnNu9-qcgAaCOyWVNDpGE7hfzzZIrLsJbGEiRePs6dLrOhw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.31004/basicedu.v5i3.887
http://journal.universitaspahlawan.ac.id/index.php/jpdk/article/view/5231
https://j-cup.org/index.php/cendekia/article/view/2067
https://j-cup.org/index.php/cendekia/article/view/2067
https://doi.org/10.31004/cendekia.v4i2.357
https://scholar.archive.org/work/byi4hk6fnbel5kl2jjn5xylwjq/access/wayback/http:/jurnal.umsu.ac.id/index.php/jmes/article/download/7506/pdf_15
https://scholar.archive.org/work/byi4hk6fnbel5kl2jjn5xylwjq/access/wayback/http:/jurnal.umsu.ac.id/index.php/jmes/article/download/7506/pdf_15

Edufisika: Jurnal Pendidikan Fisika
Volume 9 Number 1, April 2024

Nurrachmah, S. (2024). Analisis Strategi Komunikasi Dalam Membangun Hubungan Interpersonal
Yang Efektif. Jurnal Inovasi Global, 2(2), 265-275. https://doi.org/10.58344/jig.v2i2.60
Pertiwi, N. R., Sabila, H. N., & Sintawati, A. (2023). Implementasi Model Pembelajaran Problem Based
Learning terhadap Keterampilan Kolaboratif dan Komunikasi Sains pada Materi Sistem
Ekskresi di Kelas VIII B SMP Negeri 1 Ciamis. Bioed: Jurnal Pendidikan Biologi, 11(1), 47-
58. http://dx.doi.org/10.25157/jpb.v11i1.10168

Putri, E. A., & Fadly, W. (2022). Analysis Of Student's Rational Thinking Ability In A Career
Perspective In The Field Of Science, Technology, Engineering, Mathematics
(STEM). INSECTA: Integrative Science Education and Teaching Activity Journal, 3(2), 127-
139. https://doi.org/10.21154/insecta.v3i2.5138

Sebatana, M. J., & Dudu, W. T. (2022). Reality or mirage: Enhancing 21st-century skills through
problem-based learning while teaching particulate nature of matter. International Journal of
Science and Mathematics Education, 20(5), 963-980. https://doi.org/10.1007/s10763-021-
10206-w

Suhairi, S., Rahmah, M., Uljannah, A., Fauziah, N., & Musyafa, M. H. (2023). Peranan Komunikasi
Antarpribadi Dalam Manajemen Organisasi. Innovative: Journal Of Social Science
Research, 3(3), 4810-4823. https://doi.org/10.31004/innovative.v3i3.2651

Widiyanti, E., & Astuti, I. Y. (2023, September). Penerapan Model PBL Berbasis Praktikum Untuk
Meningkatkan Hasil Belajar Dan Kemampuan Komunikasi llmiah. In Prosiding Seminar
Nasional Pendidikan Profesi Guru (PPG) (Vol. 1, pp. 500-506).
https://semnas.upstegal.ac.id/index.php/semnasppg/article/download/579/302

Widayanti, W., Rofigah, S. A., & Julianton, T. (2021). Problem Based Learning: Pengaruh Terhadap
Pemahaman Konsep dan Komunikasi Siswa SMP. U-Teach: Journal Education of Young
Physics Teacher, 2(1), 1-8. https://doi.org/10.30599/uteach.v2i1.38

Revealing The Impact: Meta Analysis of ... (Yessi Khoviriza, et al) pp:38-45
45


https://doi.org/10.58344/jig.v2i2.60
http://dx.doi.org/10.25157/jpb.v11i1.10168
https://doi.org/10.21154/insecta.v3i2.5138
https://doi.org/10.1007/s10763-021-10206-w
https://doi.org/10.1007/s10763-021-10206-w
https://doi.org/10.31004/innovative.v3i3.2651
https://semnas.upstegal.ac.id/index.php/semnasppg/article/download/579/302
https://doi.org/10.30599/uteach.v2i1.38

