= 3 £ Volume 9 Number 3, December 2024, pp. 306~312

I I ﬁ P-ISSN:2477-7935

Jurnal Pendidikan Fisika E-1SSN: 2548-6225

- DOI: 10.59052/edufisika.v9i3.38996

LITERATURE REVIEW: THE IMPACT OF PROBLEM-BASED LEARNING (PBL) MODEL
ON STUDENTS' COLLABORATION SKILLS IN 21ST CENTURY SCIENCE EDUCATION

Sri Wina Oktavia?, Jodion Siburian 2, M. Arif Rahman Hakim 3
123 Master of Science Education, Faculty of Postgraduate Studies, Universitas Jambi
Corresponding author email: sriwinaoktavia@gmail.com

Avrticle Info Abstract :

Recieved: 21 Dec 2024 The research aims to review the impact of the Problem-Based Learning
Accepted: 26 Dec 2024 (PBL) model on students' collaboration skills in science learning
Publication: 29 Dec 2024 through a literature review of various related studies. The method used
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collaboration skills. The results showed that PBL significantly
contributed to the improvement of students' collaborative skills. With
the implementation of PBL, students actively participate in solving
problems, discussing and working together effectively, which
contributes positively to improving their learning outcomes and
scientific communication skills. The research also revealed that the
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role in managing group dynamics and facilitating the learning process.
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various learning contexts, especially in science.
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INTRODUCTION

Learning in the 21st century emphasizes that collaboration skills are one of the basic
competencies that are important for students to have (Redhana, 2019). Collaboration is not only a
demand in the modern world of work, but also an important part of the teaching and learning process in
schools (Octaviana et al., 2022). In the context of science education, collaboration skills are very
important because science and problem solving often require teamwork (Muhammad Musyaddad et al.,
2024). Therefore, the development of collaboration skills through appropriate learning methods is
needed to support the success of students in understanding science material.

The Problem-Based Learning (PBL) model is one of the effective methods in improving
students' collaboration skills in science learning (Tri Pudji Astuti, 2019). This model facilitates students
to work in groups, solve authentic problems, and develop solutions through collaborative discussions
(Almulla, 2020). PBL provides space for students to exchange ideas, share tasks, and develop shared
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responsibility in the learning process (Lou et al., 2017). Therefore, this model has a significant
opportunity to improve students' collaboration skills, especially in science learning.

Challenges in science learning are often faced by many students, as this lesson requires a deep
understanding of abstract concepts as well as critical thinking skills (Ani & Faninda, 2024). Many
students find it difficult when having to solve complex problems individually (Amran et al., 2021). In
this case, collaboration skills are key to accelerating the learning process and understanding of the
material (Nahar, 2023). By working together, students can support each other, exchange views, and
explore various solutions that might not arise if they work individually.

The role of PBL in Collaboration The Problem-Based Learning (PBL) model encourages
students to collaborate more efficiently, as they are required to actively interact with each other in
solving problems. In addition to improving academic ability, PBL also helps develop crucial social
skills, such as communication, cooperation, and leadership. (Nisa et al., 2024). In an environment that
uses the PBL model, students are exposed to situations where they have to listen to the opinions of their
peers, build arguments, and work towards a common goal (Wulan, 2020). This strengthens the
relationship between students and develops their collaborative skills significantly.

Findings from Previous Research Various studies have shown the positive impact of PBL
models on students' collaboration skills (Apriyani & Alberida, 2023). Studies show that students who
learn using PBL are more likely to show improvement in terms of social skills and teamwork compared
to those who follow traditional learning models. Problem-based learning also increases the sense of
individual responsibility for the success of the group, which in turn contributes to the achievement of
better learning outcomes, particularly in science subjects.

The novelty of this research is that the Problem-Based Learning (PBL) model not only improves
academic outcomes, but also facilitates the development of students' collaboration skills in the context
of science learning. This study will also pay attention to the role of PBL in shaping more effective group
dynamics and concrete strategies that can be used by educators to maximize students' collaboration
potential. Thus, this review seeks to provide new insights into how the implementation of PBL can be
better adapted to the needs of developing students' social and collaborative skills in the 21st century
learning era.

Purpose of Literature Review Based on the importance of collaboration skills in science learning
and the potential of the PBL model to improve these skills, this literature review aims to further examine
the impact of PBL implementation on students’ collaboration skills. This review will analyze the various
studies that have been conducted on the implementation of PBL in the context of science learning, and
summarize the key findings that can guide teachers and educators in implementing PBL models
effectively.

RESEARCH METHOD

This research applies the literature review method to analyze various studies related to the topic
of the effect of the Problem-Based Learning (PBL) model on students' collaboration skills in science
learning. The literature review aims to identify, evaluate, and synthesize previous studies, so as to
provide a comprehensive picture of the contribution of PBL to the development of students'
collaboration skills (Abraham & Supriyati, 2022).

Data sources for literature study research include journal articles, books, and other scientific
publications that have been indexed in various academic databases, including Google Scholar (Ridwan
etal., 2021). Researchers focus on empirical studies that have been conducted in the last five to ten years
to obtain the most relevant and up-to-date data (Nasri, 2023). The inclusion criteria in the selection of
data sources are:

- Research that studies the impact of PBL in science learning.
- Research that discusses student collaboration skills as one of the variables.
- Articles published in accredited and reputable journals.

Data collection is done through a systematic search using keywords such as Problem-Based
Learning, student collaboration, collaboration ability, science learning, and PBL in education.
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Researchers will conduct an initial selection based on the title and abstract to determine the suitability
of the study to the topic raised. Relevant articles will then be downloaded in full for further analysis.

Data analysis in the study uses the content analysis method (Chen et al., 2020). The main
purpose of content analysis is to identify patterns, themes, or meanings contained in the content (Prior,
2020). Researchers will evaluate the research results of each article collected based on:

1. Description of PBL Implementation: How is PBL implemented in the context of science
learning?

2. Effect on Collaboration Skills: Is there a significant improvement in students' collaboration
skills after the implementation of PBL?

3. Learning Conditions and Related Variables: What factors influence the effectiveness of PBL
in improving collaboration, such as the number of students, the type of problem given, or the
assessment method?

After the data is collected and analyzed, the results of the study will be grouped based on
emerging themes, such as the direct impact of PBL on collaboration, difficulties in implementing PBL,
and the relationship between collaboration and science learning outcomes. The results of the analysis
will be integrated into conclusions that show the general trends of the studies.

RESULTS AND DISCUSSION

Based on a literature review of several national articles that discuss the impact of PBL models in
science learning to improve student collaboration skills, which can be seen in Table 1. Below.

Table 1. Article on the Impact of PBL Model in science learning to improve students'
communication skKills.

No. Author Tahu_n Research Results
Terbit
Godevila Sriyati Wela, Chandra There was an interaction between the
1. Sundaygara, Hestiningtyas Yuli 2024 problem-based learning model and
Pratiwi collaboration skills.

By using a problem-based learning

Haslinda, Andi Asmawati Azis, Nur model, collaboration skills and student

2. Rajemi Hasan 2024 learning outcomes improved during
the learning process.
There is a significant effect of using
3 Sinta Satria Dewi Pendit, Zulnuraini, 2024 Project Based Learning model with
" Azizah, Ni Putu Devi Handayani students' collaboration skills in science
learning.
Nur Kholifatun Nisa, Endang The problem-based learning model can
4. Susilowati, Akhadani Afta Zahara, 2024 be used to improve students'
Ellianawati collaboration skills.
Ivo Rahmawati, Arief Bintoro Johan, The problem-based learning model can
S Nurul Hidayati 2024 improve students' collaboration skills
in science subjects.
Problem-based learning trains students
6 Indiarti Dwi Fina, Mustaji, Utari 2023 to be able to collaborate, communicate
" Dewi and discuss in achieving one common
goal.
The application of the PBL model can
7. Nella Dwi Apriyani, Heffi Alberida 2023 have a significant effect on students'

collaboration skills.
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Meylani Catur Ambarwati, Rohmad Problem-based learning model with

8. : 2023 STAD method can improve students'
Widodo . !
collaboration skills.
Students taught with problem-based
Fatynia llmiyatni, Tri Jalmo, Berti learning (PBL) implementation model
9. . 2019 . . .
Yolida showed improvement in collaboration
skills.
. . . . The problem-based learning model can
10. Hilda Novia Sabila,, Nadira Rasya 2021 improve the ability of collaborative

Pertiwi, Anita Sintawat \ . A
skills and science communication.

According to Table 1, research on the impact of the Problem-Based Learning (PBL) model on
student collaboration skills in science learning provides positive results. There is a significant interaction
between the use of the PBL model and the improvement of students' collaboration skills (Wela et al.,
2020). This is in line with the findings which show that through the problem-based learning (PBL)
model, students' collaboration skills and their learning outcomes can improve during the learning
process (Haslinda et al., 2024).

The use of the Project-Based Learning (PBL) model in science subjects significantly improves
students' ability to collaborate (Pendit et al., 2024). This model was also declared effective by Nisa et
al. (2024) where the PBL model can be effectively used to improve students' collaboration skills in
various science learning contexts. It further confirms the effectiveness of PBL in improving students'
collaboration skills, especially in science learning, with a focus on improving communication skills to
achieve common goals (Tamansiswa et al., 2024).

Further research revealed that the problem-based learning (PBL) model can train students to
improve their ability to collaborate and discuss, which ultimately contributes positively to the
achievement of better learning outcomes (Fina et al., 2023). These results are reinforced by research
showing that the application of problem-based learning models (PBL) has a significant effect on
students' collaboration skills, especially in science learning (Apriyani & Alberida, 2023). Focusing on
the problem-based STAD learning method as an effective means to improve cooperation between
students (Meylani Catur Ambarwati & Widodo, 2023).

Research from Ilmiyatni et al. (2019) concluded that PBL not only improves students'
collaboration skills, but also helps in the development of scientific communication abilities. In addition,
further research shows that the use of PBL contributes to improving students' collaboration and science
communication skills, which are very important in science learning (Wulandari et al., 2021). Overall,
these studies emphasize that the PBL model, whether in the form of Project-Based Learning, has a
significant impact on the development of students' collaboration skills. Effective collaboration results
from students' active involvement in problem solving, group discussions, and intense communication
during the science learning process.

The Problem-Based Learning (PBL) model serves as an approach that places students at the center
of the learning process, facilitating real problem solving through active collaboration (Akben, 2019).
Based on the results of previously discussed research, it is clear that PBL has a significant impact on the
development of students' collaboration skills in various aspects of science learning (Limiansih et al.,
2020). This ability improvement is not only limited to cognitive aspects, but also includes affective and
social aspects, which play an important role in building students’ communication and cooperation
competencies.

Collaboration in the context of science learning is very important because students are often faced
with complex problems that require critical thinking, in-depth discussions, and sharing ideas and
solutions (Rosa et al., 2023). The PBL model allows students to exchange views, provide arguments,
and jointly find solutions to the problems given, so that the learning process becomes more dynamic and
participatory. This is reflected in the research results of Godevila Sriyati Wela (2024) and Ivo
Rahmawati (2024) who found that the use of PBL significantly affected students' ability to collaborate
and communicate effectively during the science learning process.
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In addition, the PBL model also serves as a bridge to develop 21st century skills, especially
collaboration skills, which are very important in the current era of globalization and technology (Pertiwi
et al., 2023). The ability to work together in teams, think creatively, and communicate effectively are
some of the skills that are strengthened through the application of the PBL model. However, although
the positive impact of PBL on student collaboration has been proven, the application of this model is
not free from challenges. One of the main challenges is the need for a strong teacher role as a facilitator,
who must be able to direct and manage group dynamics during the problem-solving process. Teachers
must ensure that each student actively participates and is able to contribute to problem solving, so that
learning objectives can be achieved optimally.

Research suggests that the application of the Problem-Based Learning (PBL) model has a
significant positive impact on improving students' collaboration skills in science learning. PBL invites
students to be actively involved in the learning process through group discussions, problem solving, and
exchange of ideas (Lou et al., 2017). This not only improves cognitive skills but also affective and social
aspects, which have an impact on students' cooperation and communication skills (Lay et al., 2024). In
addition, PBL contributes to the achievement of better learning outcomes and promotes 21st century
skills, such as collaboration and effective communication, which are crucial in the current era of
globalization and technology.

The uniqueness of this study is the emphasis on the influence of PBL in building students'
collaborative skills in science learning, which involves the use of various methods of interaction between
students. In addition, this study shows PBL as an approach that focuses not only on improving cognitive
aspects, but also affective and social aspects of students within the framework of science learning
(Argaw et al., 2017). This research deepens the understanding of how interactions in PBL help students
develop collaboration skills that are critical for future challenges.

The findings of this study provide important implications for educational practice, especially
for teachers as facilitators in the problem-based learning process. Teachers need to understand the
central role in guiding, directing and managing group dynamics so that every student can actively
participate and develop collaborative skills. In the long run, effective implementation of PBL can
strengthen students' collaboration skills, make them better prepared to face complex learning challenges,
and improve 21st century competencies such as problem solving, effective communication, and
teamwork that will be beneficial in the world of work and global society.

CONCLUSION

Based on the literature review on the impact of PBL model on students' collaboration skills in
science learning, it can be concluded that PBL significantly improves learners' collaborative skills. PBL
encourages students to actively engage in problem solving, collaboration and effective communication,
improving not only learning outcomes but also social skills such as communication and teamwork.
Various studies have shown that the use of PBL in science learning has a positive impact on
collaboration skills in both academic and social contexts. However, the successful implementation of
PBL is highly dependent on the role of the teacher. Thus, PBL is an effective method to prepare students
for the challenges of 21st century education through strengthening collaboration and problem-solving
skills.
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