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Abstract

Project-based Learning (PjBL) was an active learning approach where students
undertake in-depth investigations of topics or issues, aiming to produce tangible
products or solutions. This literature mapping aims to offer an overview of the
existing literature on project-based learning in Physics Education via bibliometric
analysis. Utilizing the Scopus database, a data search was conducted, yielding 180
documents, with limitations applied based on specific criteria. Publications with the
highest citation counts were identified from international journals indexed by
Scopus, with a focus on quartile 3 journals. Using VOSviewer visualization, eight
clusters were identified, highlighting the interconnectedness of project-based
learning in physics education with courses, models, problems, and ability.
Additionally, novel perspectives were explored to expand the application of PjBL in
physics education. Future research opportunities lie in implementing PjBL in physics
education to foster critical thinking, problem-solving abilities, creative thinking,
student creativity, and metacognitive skills. Furthermore, future research endeavors
could integrate PjBL with other methodologies, such as laboratory activities or
STEM approaches. This analysis provides valuable insights into the current
landscape of project-based learning in Physics Education and offers directions for
future research endeavors.

Keywords: Project-based Learning, Physics Education, Bibliometric Analysis.

INTRODUCTION

Project-Based Learning (PBL) is an active learning approach that allows students
to participate in-deep investigation into specific topics or issues through projects designed to
produce concrete products or solutions (Sukacké et al., 2022). In the context of physics
education, a branch of science focusing on the fundamental concepts of physics and natural
phenomena, PjBL provides opportunities for students. They can not only acquire information
from teachers but also actively participate in problem-solving, gathering data, analyzing
information, and presenting their understanding through presentations or products they produce
(Fahmi et al., 2019; Luh Andriyani & Wayan Suniasih, 2021) .

Physics education not only focuses on theoretical aspects but also involves experiments,
demonstrations, and practical applications to help students understand the principles of physics
in the context of everyday life (Babalola et al., 2020). Thus, the main goal of physics education
is to develop a strong understanding of physics as well as practical skills in applying these
concepts in various situations. In this regard, learning approaches like PjBL have great potential

169
Jurnal Serambi IImu
Journal of Scientific Information and Educational Creativity


mailto:ahmadmaqruf23@upi.edu
mailto:achmadsamsudin@upi.edu
mailto:andi_sh@upi.edu

Ahmad Maqgruf, Achmad Samsudin, Andi Suhandi, Mapping Literature on the
Utilization of Project-Based Learning in PRYSICS ...........oo oot ee e vt e e et e
Page 169 - 180

to help students deepen their understanding of physics concepts through hands-on experiences
and direct applications in the real world (Anasi & Harjunowibowo, 2023; Malik, 2018).

Over the past six years, there has been an increased interest on the utilization of PjBL in
physics education. Therefore, bibliometric analysis of related literature becomes relevant to
understand publication trends, dominant research topics, and institutional contributions to the
development and employment of this learning approach (Solihin et al., 2021). Such analysis can
provide valuable insights into the structure and dynamics of the field of physics education, as
well as help identify unmet research needs and potential collaboration opportunities.

Thus, the aim of this article is to present a comprehensive bibliometric analysis of the
utilization of PjBL in physics education during the period 2018-2023, with the hope of
providing guidance for researchers and practitioners in developing more effective and
innovative learning approaches. Additionally, the article highlights the top five authors based on
citation counts. Lastly, this article provides visualizations of the trends in project-based learning
in physics education using the Scopus database and VOSviewer.

Table 1. Bibliometric analysis of prior research on project-based learning.

No Title Topic Discussion

1

A bibliometric and classification
study of Project-based Learning
in Engineering Education (Reis
etal., 2017).

The study aims to conduct a comprehensive
classification and bibliometric analysis of Project-
based Learning (PBL) within the realm of
Engineering.

2 Promising research  studies Future research potential lies in the development
between mathematics literacy and integration of learning activities within an
and financial literacy through autonomous curriculum, influencing schools'
project-based learning (Sagita et capacity to utilize project-based learning,
al., 2022). recognized as the foremost method for integrating

financial literacy into mathematics education.

3 Learning in  Project-Based The objective of this paper is to perform a
Engineering  Education: A Dbibliometric analysis aimed at assessing the
Bibliometric Analysis (Zarate- effectiveness of implementing PBL in the
Perez et al., 2022). engineering curriculum.

4 Project-based  Learning in In this study, a bibliometric method is used to
Vocational Education: A provide insight into the structure of the subject,
Bibliometric Approach (Ahmad social networks, research trends, and issues
etal., 2023). reflecting project-based learning in vocational

education.

5 Project Based Learning (PjBL) The aim of this study was outlined to acquire a
Model in Science Learning: A thorough understanding of Project Based Learning
Bibliometric Analysis (Misbah (PjBL) in science education and to identify
etal., 2024). prevalent research topics in the current discourse.

METHODS

This study utilizes a bibliometric analysis step consisting of five stages, including: 1)
study design; 2) data collection; 3) data analysis; 4) visualization of data; 5) interpretation
analysis (Misbah et al., 2023). Data collection was conducted in December 2023, based on the
criteria obtained from 180 documents. The criteria used are documents from articles and
proceeding papers with the source type namely journals and proceedings, then the publication
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stage is final, the document is in English, the scope is in physics education, and within the 2018-
2023 time period. The articles have already been analyzed from the international journal
indexed by Scopus. The Scopus database was chosen because it is a source that has high
credibility besides the web of science. Data from Scopus has ever been stored in RIS and CSV,
moreover Mendeley Dekstop has been utilized to reorganize article metadata. Furthermore,
VOSviewer software as a visualization of research trend data with the project-based learning in
the range 2018-2023 has been implemented. The bibliometric stages of analysis utilized are
depicted in Figure 1.

. » What is the research questions?
Study Design

. * Scopus database, with keywords 'project-based learning' AND 'physics' (results 317 documents) limit to
Data Collection pubstage: final; doctype: article, conference paper; language: English; Srctype: Journal; conference
proceeding; pubyears: 2018-2023* and in physic education (result 180 documents).

. *Data from scopusis stored in RIS and CSV, and then Mendeley Dekstop is used to
Data Analysis  reorganization article metadata

. *Data visualisation using VOSviewer
Visualization

- « Interpretation of visualization data

Figure 1. Research Scheme of Bibliometric Project-based Learning in Physics Education

RESULTS AND DISCUSSION

The data retrieved from the Scopus database using the keywords "Project based
learning” OR "Project-based learning” AND "physics education™ resulted in the number of
documents published between 2018 and 2023, as depicted in Figure 2.
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Figure 2. The Number of Project-based Learning in Physics Education Publications for 2018-
2023

Figure 2 illustrates the fluctuation in the number of publications related to this topic,
particularly evident from 2018 to 2023. The highest number of publications occurred in 2023,
attributed to the culmination of research conducted in previous years. Conversely, there was a
decline in publications in 2021, primarily due to the disruptions caused by the COVID-19
pandemic, which impeded the completion of numerous studies, consequently impacting
publication rates during those years. This is in line with research on critical thinking skills (Arici
& Cengiz, 2023) and creative thinking skills (Saefudin et al., 2023) .

The information provided presents the top five authors ranked by the number of
citations in the field of Project-based learning in physics education, as displayed in Table 2.

Table 2. Top Five Authors Based on The Number of Citations on The Topic of Project-based
Learning in Physics Education

. . Quartile
No  Authors Cited Tittle Source 2 SIR
1 (Mutakinati 86  Analysis of students’ critical Jurnal Pendidikan Q3
etal., 2018) thinking skill of middle school IPA Indonesia 0.36
through stem education
project-based learning
2 (Baran, 38  Learning physics through International Q2
2018) project-based learning game Journal of 0.61
technigues Instruction
3 (Santyasa et 32 Project based learning and International Q2
al., 2020) academic procrastination of Journal of 0.61
students in learning physics Instruction
4 (Samsudin, 20  The effect of STEM project Journal of Q2
2020) based learning on self-efficacy ~ Turkish Science 0.44
among high-school physics Education
students
5 (Schneider 14 Improving Science Educational Q1
etal., 2022) Achievement—Is It Possible? Researcher 3.3

Evaluating the Efficacy of a
High School Chemistry and
Physics Project-Based
Learning Intervention

Table 2 shows that the author's widely cited article on project-based learning was
published by a Scopus indexed international journal with quartile 3 (Mutakinati et al., 2018).
The article garners the highest number of citations due to its substantial contribution to
comprehending and improving middle school students' critical thinking abilities via STEM
project-based learning. Furthermore, it addresses a gap in the literature concerning the
application of the PjBL method in STEM education at the middle school tier.

VOS viewer can provide bibliometric analysis mapping with three different
visualizations, namely network visualization listed in Figure 3. There are 90 identifiable items
of 8 clusters characterized by different colors namely red, green, blue, yellow, purple, light blue,
brown, and rose taupe.
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Based on Figure 3, show that four terms appear more frequently: course (134 times),
model (123 times), and problem (109 times). Course item has largest labels than other items.
The distance between a PjBL item and another item determines whether they are closely related.
Figure 3 shows that PjBL is closely related to courses, models, problems and ability. PjBL items
have a wide range of the following items: metacognitive skills, gifted child, practical activity,
laboratory, optics and energy. The distance between the two items is an opportunity for further
research.

practicumn activity

eprocess skill
v
labogatory
pupil b creativity
simulation .
primanygschool physicsiconcept
‘optic worksll?g attitude .
sensor
Syngm . communication skill
case study platning w F
course ‘t pibl Model
goal 5 learni odel
Sy curriculum @ ‘@m
@
team physics teacher pr“m pjblstem
> P A4 inflyence

solar cooker TR Wy

energy stem agproach

metacogitive skill
giftedichild
{]‘/\g VOSviewer

Figure 3. The Network Visualization of Project-based Learning in Physics Education.

Each cluster shows the development of project-based learning in physics education that
can be observed in Table 3.
Table 3. Research Development of Each Cluster

Number
No  Cluster of Item Keywords
1 Red 24 Ability, collaboration, creative thinking, creative thinking skill,

critical thinking, critical thinking skill, effect, impact, influence,
learning model, lecture, metacognitive skill, pjbl (project-based
learning), pjbl model, pjbl stem, portfolio assessment, problem,
solution, stem approach, stem pjbl, student worksheet, student
problem, teaching material, worksheet

2 Green 24 Case study, challenge, competition, course, education, electronic,
engineering student, environment, experience, goal, inquiry,
motivation, program, programming, robotic, sensor, simulation,
simulator,  system,  teamwork, undergraduate  student,
understanding, university, workshop

3 Blue 13 Creativity, interview, laboratory, laboratory learning,
misconception, model, physics concept, physics teacher candidate,
practicum activity, process skill, product, tracker, video

4 Yellow 12 Computer, energy, engineering design product, instruction,
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No  Cluster 'g??:f;r Keywords
intervention, lesson plan, performance, reflection, solar cooker,
team, turbine, water

5 Purple 9 Attitude, evaluation, experiment, optic, photoelectric effect,
planning, primary school, pupil, science education

6 Light 4 Curriculum, ict (Information and Communication Technology),

Blue physics teacher, pre service physics teacher
7 Brown 3 Communication, communication skill, prospective physics teacher
8 Rose 1 Gifted child

Taupe

Figure 3 and Table 3 show that project-based learning has been a keyword in the
Scopus database for the last six years, and it is in cluster 1. In cluster 1 which is colored red, this
cluster depicts various aspects related to PjBL in physics education, including creative ability,
critical thinking skills, creative thinking skills, and students' metacognitive abilities (Fiteriani et
al., 2021; Muliyati et al., 2023). Additionally, the cluster also highlights the STEM approach in
PjBL, the use of student worksheets, portfolio assessment, and the influence and impact of
implementing PjBL models in physics education (Astra et al., 2019).

In cluster 2, this cluster encompasses a wide array of elements relevant to PjBL and
physics education, including case studies, challenges, competitions, courses, and workshops
(Gonzalez et al., 2019; Persano Adorno et al., 2023). Project-based learning also incorporates
themes such as motivation, teamwork, and goal-setting (Rissanen et al., 2023), which are
integral to the PjBL approach (Cavi¢ et al., 2022). Moreover, it delves into topics like
engineering students' experiences, understanding of systems, and the application of simulation
and robotics, showcasing the interdisciplinary nature of PjBL in enhancing learning outcomes in
physics education (Campos, 2023).

In cluster 3, The cluster highlighted in blue, underscores the intersection of PjBL and
physics education by emphasizing key components such as creativity, laboratory learning, and
process skills (Oh et al., 2020). It sheds light on the significance of hands-on practicum
activities, the role of physics teachers as candidates in fostering student understanding, and
addressing misconceptions in physics concepts (Romero-Vera et al., 2023). Additionally, it
explores the use of models, videos, and trackers as tools to facilitate the PjBL process,
indicating a holistic approach to integrating practical experiences and conceptual understanding
within physics education.

In cluster 4, this cluster highlights the fusion of PjBL and physics education through a
focus on various elements such as computer modeling, energy concepts, and engineering design
products (Bering et al., 2022; Bischof et al., 2021). It explores the integration of instruction and
intervention strategies within lesson plans to enhance student performance and foster reflective
learning practices (April Yanti, 2019). Additionally, it delves into specific projects like solar
cooker and turbine design, emphasizing teamwork and hands-on exploration of physics
principles. Overall, this cluster showcases how PjBL can be effectively employed to engage
students in real-world applications of physics concepts while promoting collaborative problem-
solving and innovative solutions in energy and engineering domains.

In cluster 5, This cluster highlights the relevance of PjBL in physics education by
addressing key aspects such as attitude, evaluation, and planning within the context of science
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education, particularly at the primary school level (Abra Olivato & Castro Silva, 2023). It
emphasizes the integration of experimental approaches and hands-on activities to explore topics
like optics and the photoelectric effect, fostering a deeper understanding of physics concepts
among pupils (Efwinda & Mannan, 2020). Additionally, it underscores the importance of
cultivating positive attitudes towards science and promoting critical evaluation skills through
engaging, inquiry-based learning experiences (Calalb, 2023). Overall, this cluster underscores
the potential of PjBL to enhance science education outcomes by encouraging active
participation, experimentation, and reflective practice.

In cluster 6, This cluster highlights the intersection of PjBL, physics education, and
teacher training, focusing on curriculum development and the integration of Information and
Communication Technology (ICT) tools (Zhang et al., 2023). It explores how PjBL can be
incorporated into the training of pre-service physics teachers, emphasizing the use of innovative
instructional strategies to enhance their pedagogical skills (Muliyati et al., 2020). Additionally,
it underscores the role of physics teachers in implementing PjBL approaches within the
classroom, utilizing ICT resources to facilitate active learning and student engagement (Singh et
al., 2019). Overall, this cluster underscores the importance of equipping educators with the
necessary tools and training to effectively implement PjBL methodologies and enhance physics
education outcomes.

In cluster 7, This cluster highlights the significance of communication skills in the
context of PjBL and physics education, particularly among prospective physics teachers
(Cuenca-Gotor et al., 2022). It explores how PjBL can be utilized to develop and enhance
communication skills essential for effective teaching and interaction with students. By engaging
in collaborative projects and presenting findings, prospective physics teachers can refine their
ability to communicate complex physics concepts in a clear and accessible manner (Kovalenko
et al., 2021). Additionally, this cluster underscores the importance of integrating communication
skill development within teacher training programs to better prepare educators for implementing
PjBL methodologies and fostering meaningful learning experiences in physics education.

In cluster 8, PjBL in physics education only associates with gifted child (Abidin et al.,
2021). VOS viewer can provide bibliometric analysis mapping with three different
visualizations, namely overlay visualization listed in Figure 4.

Figure 4
The Overlay Visualization of PjBL in Physics Education
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Figure 4 shows that the majority of research on PjBL was conducted in 2019 and 2023,
supported by the research trend depicted in Figure 2. The intensity of the yellow color and the
width of the word label circles indicate the frequency of occurrence of these terms (Kijkasiwat
et al., 2022; Mardian et al., 2023). Over the past two years, research on PjBL has frequently
been associated with terms such as PjBL, course, model, problem, and ability (Dewi et al.,
2022; Yanti & Kuswanto, 2019). Many researchers have examined the implementation of PjBL
in university, particularly within the course (Rissanen et al., 2023). This has prompted
researchers to further explore the perspectives of physics teachers regarding the use of PjBL in
physics education.

This research is intriguing and provides valuable contributions to further study. There
are two important findings from this research that need to be highlighted. Firstly, the majority of
research on PjBL in physics education was conducted in 2023. The second finding relates to
future research potential. The visualization results using VOSviewer indicate that there are still
many opportunities to develop the use of PjBL in physics education. This can be observed from
Figures 3 and 4, where gaps in PjBL, simulation, physics teachers, creative thinking, critical
thinking, problem-solving, metacognitive skills, practicum activities, optics, and energy have
rarely been studied in 2018-2023. These findings also confirm the effectiveness of bibliometric
analysis in investigating and describing the current literature, which can be used to determine
whether further research is needed, as suggested by other articles (da Silva et al., 2018; Inamdar
et al., 2020).

CONCLUSION

There have been more articles published on this subject, particularly in 2018-2023. The
author with the greatest citations was then published in an international journal that was quartile
3 indexed by Scopus. Eight clusters were identified based on visualization with VOSviewer, and
highlighting the interconnectedness of project-based learning in physics education with courses,
models, problems, and ability. Additionally, novel perspectives were explored to expand the
application of PjBL in physics education. Future research opportunities lie in implementing
PjBL in physics education to foster critical thinking, problem-solving abilities, creative
thinking, student creativity, and metacognitive skills. Furthermore, future research endeavors
could integrate PjBL with other methodologies, such as laboratory activities or STEM
approaches. This analysis provides valuable insights into the current landscape of project-based
learning in Physics Education and offers directions for future research endeavors.
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