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Abstract. Project based learning (PjBL) plays a crucial role
in helping students develop 21st-century skills. This study
aims to assess the development of PjBL implementation in
physics education in Indonesia through a systematic
literature review. By analyzing articles published between
2017 and 2023, this research employs identification,
screening, and in-depth analysis techniques to evaluate the
content. Inclusion and quality assessments of the articles are
conducted meticulously to ensure accuracy and avoid bias. A
total of 24 relevant articles were identified, with most studies
being experimental and involving high school students with
sample sizes ranging from 22 to 48 students. The most
common research instrument was tests, focusing on fluid
topics, and the frequently measured variable was students'
creative thinking skills. PjBL is often integrated with the
STEM approach. Recommendations from this review include
the development of PjBL on a wider range of physics topics
and more comprehensive measurement of students' skills.
Teachers are also advised to manage time allocation
effectively when implementing PjBL. The limitation of this
study is its exclusive focus on PjBL in Indonesia. Further
research is recommended to explore the application of PjBL
in enhancing critical thinking, problem-solving, and student
literacy in less commonly tested physics topics such as
Newton's laws, temperature and heat, electromagnetism,
light, and waves.

Keywords: Project based learning, systematic literature
review, physics learning

Introduction

Education is a crucial component in the development of a nation. Through education,
the intelligence level of the populace can increase, and the quality of human life can
advance, becoming more prosperous and characterized by strong values. According to the
provisions of Law Number 20 on the national education system of the republic of Indonesia,
2003, education refers to a deliberate and planned effort to create a dynamic learning
environment and process. The focus is on enabling learners to develop their potential,
including spiritual aspects, self-control, personality, intelligence, good morality, and skills
beneficial to themselves as well as society, the nation, and the country. With a good
education system, it is expected that a quality future generation of the nation will be
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formed. Various innovations and reforms are continuously undertaken in the field of
education to achieve this goal, one of which is by improving the learning process. The
learning process plays a significant role in the field of education (Suindhia, 2023). Over the
past few decades, Indonesia has been striving to implement various methods in the process
of physics learning.

Physics is a branch of natural science that studies natural phenomena, from the
atomic scale to the universe, using an objective and quantitative scientific approach
(Kemdikbudristekdikti, 2022). Nearly every human activity is related to physics (Thohir &
Yanti, 2018). Fundamentally, physics evolves along with the advancement of science and
technology. The process of learning physics supports students' curiosity through direct
experience in scientific activities. This includes the collection of facts, formation of concepts,
principles, theories, and scientific methodologies (Fatonah & Wicaksana, 2023).

Education should be designed to prepare students to face various challenges in the
future. Therefore, the education system and learning methods must be continually adjusted
and improved to align with the times. This also applies to physics learning in schools.
Physics learning plays a crucial role in equipping students with relevant 21st century skills
(Jayadi et al., 2020). The teaching methods for physics in the classroom need to be
designed in such a way as to stimulate the development of various 21st century skills in
students, such as critical thinking, creativity, innovation, as well as the ability to collaborate
and communicate (Khoiri et al., 2023). To achieve these goals, the physics learning process
needs to be modified by giving students more freedom to actively choose and explore
various learning resources. This approach is expected to make learning more enjoyable
and effective, as well as enhance students' overall learning outcomes.

Project based learning (PjBL) is a model that has been adopted in many developed
countries, including the United States. This model offers a more innovative learning
approach by emphasizing contextual learning through complex activities. In PjBL, students
are given the freedom to plan their own learning activities, collaborate on projects, and
develop products that are then presented to others (Mahendra, 2017). Based on its
fundamental concepts, the PjBL model is highly recommended as one of the teaching
models for physics subjects.

Furthermore, PjBL is a student-centered model that emphasizes specific learning,
active engagement, and achieving goals through social interaction and knowledge sharing.
PjBL is characterized by six main features: formulating essential questions, focusing on
learning objectives, active participation, collaboration, technology use, and creating
tangible artifacts. This model goes beyond mere memorization; it encourages students to
think analytically and critically while solving problems through projects. According to Muis
& Dewi (2021), PjBL allows students to acquire important knowledge and skills through
inquiry-based investigations driven by relevant questions, and it develops higher-order
thinking skills such as analysis and synthesis. This approach creates a more enjoyable and
effective learning experience, reflecting real-world situations.

The implementation of PjBL in Indonesia has been developing for a long time.
However, in the process of learning physics in schools, teacher center method such as
lectures and question-and-answer sessions still dominate, resulting in a teacher-centered
approach. This approach often proves less effective in creating meaningful learning
experiences, thereby preventing students' motivation and achievement in physics from
reaching optimal levels. Teacher-centered learning approaches often cause students to
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become passive, as they receive more knowledge rather than actively engaging in the
learning process. This can reduce students' interest and motivation to deeply understand
physics concepts. Additionally, this method is less effective in developing critical and
creative thinking skills, which are crucial for solving complex physics problems. Similar
findings are supported by a survey conducted by (Walidain et al., 2023) at Junior High
School Plus Aisyah Samawa, where the majority of teachers not optimal knowledge in
integrating project-based learning model into their curriculum.

Previous research conducted by (Yanti & WNovaliyosi, 2023) highlighted the
contribution of PjBL in developing skills at every level of education. Their analysis focused
on the impact of PjBL in enhancing both technical skills (hard skills) and non-technical skills
(soft skills) in mathematics education at the elementary school, junior high school, and
senior high school and vocational school levels. These findings demonstrate that PjBL has
a positive impact across various educational levels. Purwanti et al. (2022) onducted an
analysis of 20 articles published over the past decade. Their focus was on Project-Based
Learning as a model to train students' creative thinking abilities. They used qualitative
analysis methods based on the Miles and Huberman model, which includes data reduction,
data display, and conclusion drawing. The analysis results are presented in tabular form
for ease of understanding. Additionally, there is another study that also analyzes PjBL
articles with a different focus, namely based on specific issues in Islamic Education subjects
conducted by Masruri & Misbah (2023). These findings highlight the importance of PjBL in
the context of religious education, showing that this model can be applied across various
subjects.

However, despite the research on PjBL conducted in various contexts, there has not
yet been a comprehensive study analyzing the application of PjBL in physics learning in
Indonesia. Existing analyses have not covered important aspects such as the type of
research, research subjects, instruments used, physics topics taught, variables measured,
learning models applied, development efforts, results obtained, and recommendations
proposed by the studies. This comprehensive analysis is crucial to understand the extent
to which PjBL can improve the quality of physics learning in Indonesia and provide guidance
for future educational research and practice.

Studying PjBL is important as it provides insights to teachers that PjBL has the
potential to positively impact the educational process, particularly in student development.
Additionally, this research offers guidance for teachers on how to implement PjBL
effectively. The positive effects of PjBL implementation have been experienced by students
(Yanti & Novaliyosi, 2023). According to Oktadifani et al. (2017), Wahyudi (2021),
Novianto et al. (2018), Sinurat & Muhammad (2022) dan Rezeki et al. (2023), PjBL has
the potential to enhance student learning outcomes, develop science process skills, and
foster creativity, as well as improve 215t century skills such as critical, creative thinking,
and collaborative skills. This research not only confirms these findings but also highlights
a distinctive feature of PjBL that may not have been extensively studied, namely the final
products that demonstrate students' levels of creativity. In this context, PjBL is not merely
a teaching method but also generates outputs that reflect the creative application of
acquired knowledge. These findings provide additional insights into how the final products
of PjBL contribute to the development of students' creative skills and offer practical
guidance for teachers in effectively implementing PjBL. Therefore, research on the PjBL
model is crucial in the context of education in Indonesia, especially in physics education.
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This study aims to provide an overview of the development of research on the PjBL
model in physics learning in Indonesia. This study presents significant information
regarding the characteristics of research commonly conducted in the context of using the
PjBL model in physics learning in Indonesia. The components analyzed include the type of
research, research subjects, instruments used, physics content studied, variables
measured, learning media used, research findings, and recommendations for further
research. This data is valuable for guiding the direction of future research, developing more
effective approaches, and formulating better educational policies related to the types of
research needed in the future and areas that require special attention.

Methods

This research is a systematic literature review using content analysis as the data
analysis method. This method was chosen because it can interpret complex data sets by
breaking them down into simpler data, allowing the analysis to be summarized coherently
(Lune & Berg, 2017). The stages of research with this method consist of three stages of
article analysis: identification, screening or filtering of articles, and analysis of articles (Heo
et al., 2022; Lee et al., 2022; Marin-Marin et al., 2021). These stages are illustrated in

Figure 1.
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Figure 1. Research Stages Process
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The identification stage in this research involves searching for literature in online
databases such as google scholar with the help of publish or perish and garba rujukan
digital tools. in searching for articles and journals, researchers used several keywords,
including the Indonesian terms PjBL (physics learning with PjBL), (PjBL in physics learning),
and (physics learning based on PjBL. The keywords used must be part of the article titles
published between 2017 and 2023. This search resulted in 266 research articles, which
were aggregated from various databases.

After the identification stage, the next step in this research process is screening.
This stage is crucial because it employs inclusion criteria and quality assessments, which
help ensure objectivity in filtering the articles. The inclusion criteria are based on the
standards set by Zawacki-Richter et al. (2020), as outlined in Table 1. These criteria serve
as a guideline to determine which studies are relevant and meet the necessary quality for
inclusion in this research.

Table 1. List of inclusion and exclusion criteria guidelines in selecting relevant studies
from online source

Inclusion Exclusion

Articles related to PjBL in the context of physics Articles outside the research topic
topics in Indonesia

Articles published from 2017 to 2023 Publications before 2017

Full articles Unfull articles

After the inclusion assessment, 84 articles were selected to proceed to the next
stage, which is screening with quality assessment. The quality assessment of the articles
is based on their quality index, where articles must be listed in both national and
international indexes. Articles should be indexed in the science and technology index
(SINTA) and garba rujukan digital (GARUDA). The SINTA accreditation standards were
chosen because this research focuses on scientific articles that have been evaluated
through national journal accreditation (ARJUNA). Meanwhile, articles listed in international
indexes include publications from the international journal of evaluation and research in
education (I1JERE) and IOP. The analysis revealed that 24 articles met the established
criteria. Specifically, there are two articles indexed as SINTA 1, six articles indexed as
SINTA 2, two articles indexed as SINTA 3, five articles indexed as SINTA 4, three articles
indexed as SINTA 5, five articles indexed in the GARUDA database, and one article
published in IOP. In the bibliography that includes these articles, each article is marked
with an asterisk (*) to indicate its quality and relevance in the context of this research.

The article analysis method adopted the content analysis concepts from three main
sources: Barnard et al. (2022), (Marin-Marin et al., 2021), dan (Marin et al., 2018). This
approach was then modified to suit the specific objectives of the research. The
modifications were made through the synthesis and replication of the three methods. The
elements examined include the year of publication, type of research, research subjects,
instruments used, physics content reviewed, research variables analyzed, learning models
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applied, development efforts in the research, research findings obtained, and
recommendations proposed by the researchers in the scientific articles.

Results and Discussion

The application of the PjBL model in physics learning in Indonesia is still rare. This
is due to the challenges faced by teachers in implementing project-based learning.
Although some research on physics learning using the PjBL model has been conducted, its
implementation remains limited. Various aspects related to the PjBL model in physics
learning have been examined and explained in these studies. It is hoped that the findings
from this research can serve as a guide for teachers in adopting the PjBL model in physics
learning, so that this approach can be more widely implemented across schools in
Indonesia.

Based on the review conducted, PjBL is a learning approach that focuses on using
projects or practical activities as the primary means for teaching and evaluating students.
Fathurrohman (2016) explains that through PjBL, students are encouraged to actively
engage in projects designed to help them develop various competencies. This model aims
not only to enhance students' theoretical understanding but also to enrich their practical
skills and attitudes towards learning. In the context of PjBL, these projects serve as a
bridge to achieve comprehensive educational goals, encompassing cognitive, affective, and
psychomotor aspects. Thus, students not only gain knowledge but also develop relevant
practical skills and cultivate positive attitudes towards the learning process.

According to research conducted by Oktadifani et al. (2017) teachers implement or
integrate PjBL during the learning process with structured and detailed steps. First, the
teacher begins the learning process with a central question that becomes the main focus
of the project to be undertaken by the students. This question is designed to spark
students' interest and motivation in the learning process. Next, the teacher assists students
in designing a project plan. In this step, students are guided to determine the project's
objectives, the steps to be taken, and the resources needed to complete the project. After
designing the project plan, the teacher helps students create a project schedule. With a
structured schedule, students can manage their time effectively to complete the project
according to the established targets. Subsequently, the teacher monitors the progress of
the project being worked on by the students. In this step, the teacher provides guidance,
feedback, and support to help students overcome any obstacles that may arise during the
learning process. Once the project is completed, the teacher assesses the final outcome of
the project. The assessment covers both the substance of the project and the learning
process experienced by the students. Finally, the teacher and students jointly evaluate the
entire learning experience gained from the project.

The integration of project-based learning approaches has proven effective in
teaching physics concepts, as demonstrated by Kristanti et al. (2017). In their study, the
teacher provided the necessary tools and materials, while each student group was given
the freedom to design their own projects and the steps to be taken. By applying the PjBL
model, students are actively engaged in projects that challenge them to find solutions to
the problems they encounter. This process not only enhances students' problem-solving
skills but also stimulates their critical and creative thinking. Additionally, by focusing on
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projects relevant to advancements in technology and science, students can develop
innovative ideas that meet the demands of the times. The PjBL model also helps students
gain a deeper understanding of the subject matter, as they must apply the knowledge they
have acquired in practical contexts. Thus, students' abilities in creativity and innovation
are further honed, preparing them to face real-world challenges

This study conducts a content analysis to evaluate scientific articles that apply
PjBL in physics learning, specifically in Indonesia. Basic information from the analyzed
articles is presented comprehensively in Table 2.

Table 2. Basic information of the article

Data Result
Year of publication 2017-2023
Number of articles analysed 24
Overall Citation 49.94
Average citations per-article 19
H-Index 28.5
Author-per-article 2.86

Table 2 presents general information about the articles analyzed overall. The
majority of articles using the PjBL model in physics learning are authored by groups of
authors, with the number of authors ranging from 3 to 6. These articles also have a
relatively high citation rate, with an average of 49.94 citations per year and 19 citations
per article. Among all the articles analyzed, five articles have the highest number of
citations, detailed further in Table 3.

Table 3. List of Highest Cited Articles

Year of . . Number of
No. Publication Article Title Author Name Citations

1 2017 The effect of PjBL with virtual media Gunawan, et al. 198
assistance on student's creativity in (SINTA 1)
physics

2 2017 PjBL model for physics learning in Oktadivani, et 186
high school al.

(SINTA 5)

3 2018 Development of a PjBL module on Novianto, et al 90

static fluid materials to increase (SINTA 4)

learning creativity of students in
class x SMA/MA

4 2023 Systematic literature review: PjBL Yanti & 28
learning model on skills developed Novaliyosi
at the education unit level (SINTA 4)

5 2019 Effect of PjBL model on creative Umamah et al, 27
thinking skills in applied physics (SINTA 2)
learning
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Table 3 contains data on the articles with the highest number of citations. One of
the top-ranked articles is authored by Gunawan in 2017, with a total of 198 citations. This
article, through their experimental research, discusses the effects of using PjBL with virtual
assistant media support on enhancing students' creativity in physics learning (Gunawan et
al.,, 2017). The research on PjBL within the context of physics material has shown
significant impact, as evidenced by a relatively high number of citations recorded by
Kristanti et al. (2017). Their article outlines the positive effects of implementing the PjBL
model on improving students' learning achievements and creativity. Such findings indicate
that both articles have become important references in the scientific literature related to
the development of project-based models in physics education.

The distribution of articles by publication year is presented below. The distribution
chart shows the number of articles published from 2017 to 2023.

12

=
o

Number of articles

2017 2018 2019 2021 2022 2023
Year published

Figure 2. Article Distribution 2017-2023

Figure 2 illustrates the distribution of articles, showing the number of articles
published from 2017 to 2023. The graph depicts fluctuations in the number of articles
published each year regarding the project-based learning model. It shows a significant
increase from 2022 to 2023, with the number of articles rising from 1 in 2022 to 10 in
2023. This indicates a strong upward trend in recent years concerning research on the PjBL
model. Despite a decrease in the number of articles in 2018 and 2022, this is likely due to
the limited number of articles analyzed in those years. If more articles were analyzed, the
recorded number might be higher, reflecting a more consistent increase year by year in
research on the PjBL model in Indonesia's physics education.

The analysis of the types of research used in the articles examined is presented in
Figure 3:
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Figure 3. Analysis of research types in articles

Based on Figure 3, the prevalence of experimental research methods in educational
studies, particularly in testing project-based learning models, is presented. Experimental
research is the most frequently used method, with 15 articles documenting its application.
This indicates a significant interest among researchers in testing the effectiveness of
various teaching models. Support from the literature, as expressed by Sugiyono (2022),
reinforces the view that experimental research has advantages in flexibility and wide
coverage of research variables. However, it is important to note that such research is often
limited to specific topics, which may restrict the generalizability of its findings. Quasi-
experimental research is also commonly used, especially in educational contexts. Sumarni
et al. (2020) emphasize that this method offers benefits as it does not require completely
random sampling, which is often difficult to achieve in real educational settings. This makes
quasi-experimental research a more practical and still valid alternative for evaluating the
effectiveness of teaching models.

The distribution of research subjects used in the articles studied is presented in
Figure 4.
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Figure 4. Analysis of the distribution of Research Subjects on articles
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The analysis reveals that the majority of research on the PjBL model in physics
learning in Indonesia focuses on students as the primary subjects of the study. There are
21 articles utilizing students from various educational levels, ranging from high school to
university students. High school students dominate as research subjects, with 76% of the
total articles analyzed. This research includes grades X through XII, highlighting
researchers' attention to the dynamics of learning at the secondary level, which is
considered crucial in students' academic development. In addition to high school students,
8% of the research subjects consist of university students and expert validators. PjBL at
the university level is recommended for deepening the understanding of fundamental
physics concepts, as explained by Zakirman (2023). The variation in the number of
research samples depends on the study design, with small-scale studies using between 5
to 22 samples in a class, while large-scale studies involve between 48 to 75 samples,
divided between experimental and control classes. An article using a survey method also
involved 5 physics teachers as research subjects. Some articles do not specify research
subjects as they are literature review studies, focusing on the examination and analysis of
existing literature without involving new subjects.

The data collection instruments used in the article under study can be seen in the
Figure 5.
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\» 26%

Interview
2%

~ Questionn

* aire
"* T~validation13%

Sheet8%

Figure 5. Analysis of Research Instruments from Articles

Figure 5 provides a detailed overview of the test instruments used in the research
studies. Out of the 23 articles analyzed, 38% of the instruments used are from these
sources, with the most common formats being multiple-choice and essay questions.
Interestingly, there is a noticeable trend towards the use of essay instruments. This can
be attributed to the prevalence of studies adopting the PjBL model. Researchers tend to
use more than one type of data collection instrument to enhance the quality of their
research. This approach is deemed appropriate as it not only increases the utility of the
research findings but also demonstrates the researchers' attention to the validity and
reliability of the instruments by utilizing various data collection techniques, as noted by
Ormanci (2020). By considering the variety of instruments and data collection techniques,
these studies contribute more robustly to the understanding of their respective fields. The
use of diverse instruments not only enriches the obtained data but also ensures that the
research results are more robust and reliable. This is crucial in the academic context, where
the validity and reliability of research findings are key aspects in achieving meaningful and
applicable results. The following is an overview of the distribution of physics material in the
articles studied.
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Figure 6 reveals that some physics topics are not covered in the articles because
the research focuses on literature reviews and surveys. However, topics such as linear
motion, fluids, and work and energy receive more attention within the context of PjBL.
This focus on fluids is due to their strong relevance to everyday life, as students often
struggle to understand the concepts and their real-world applications. For other physics
topics, school learning often remains limited to rote memorization of formulas without
a deep understanding of their applications. This approach fails to develop 21st-century
skills, such as critical thinking, scientific process skills, and creativity, which should be
emphasized in physics education. Therefore, learning models that address these
weaknesses, such as PjBL, are deemed necessary. Supporting research includes
studies by Novianto et al. (2018), Rezeki et al. (2023), and Umamah & Andi (2019).
Additionally, there are several physics topics that have not been extensively
researched, such as Newton's Laws, Thermodynamics, Temperature and Heat,
Magnetism, Light, and Waves. These topics have significant potential for investigation
using PjBL approaches, which could open new opportunities for developing more
relevant and effective physics curricula and instruction.

Analysis of scientific articles based on the variables measured can be seen in
the Figure 7.
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Figure 7 shows that various experimental studies have highlighted some of the
variables tested in the context of physics learning. The findings consistently show the
positive impact of implementing a PjBL model on the measured variables. The
implication is that learning using this model can positively influence diverse aspects of
physics learning as well as the range of materials taught. As such, the PPA model is a
highly recommended option to be implemented in a classroom setting. In addition, the
research also highlighted the interrelationships between the various variables studied.
For example, learners who show high learning outcomes tend to have high interest in
learning, developed creative skills, and active engagement in the science process
((Kurniasari & Ruwanto, 2017; Oktadifani et al., 2017; Rozigin et al., 2018;
Syamsuddin & Salmawati, 2023). By strengthening the relationship between these
variables, a deeper understanding of the dynamics of physics learning can be better
realised, providing a more holistic view in designing effective learning strategies.

Several variables commonly measured in the context of education include
cognitive learning outcomes and creative thinking skills. Research shows that the PjBL
model can be effective in developing both of these aspects in students, with positive
implications for their cognitive learning achievements (Ismail, 2022; Saefullah et al.,
2021). However, there is a variable that is rarely given attention in measurements,
namely problem-solving skills. Docktor et al. (2015) emphasize that physics learning
requires students to have strong problem-solving skills, as they need to analyze and
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understand various problems that arise in the context of physics lessons. Recent
research by Rezeki et al.,(2023) reinforces the importance of this ability, showing that
problem-solving skills are not only important but also essential for students in finding
solutions to physics problems presented in the learning process.

PjBL has also been integrated with several approaches and media aids to
support its implementation in the learning process. Figure 8 shows the distribution of
the integration of PjBL with models and media in physics learning.
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Figure 8. Distribution of articles based on their integration with other learning
approaches/models

Figure 8 illustrates the integration of various learning approaches with the PjBL
model in the context of physics education. One of the approaches depicted is PjBL-STEM.
This approach allows students to actively engage in learning through real-world problem-
solving. In the PjBL-STEM model, students identify, propose, and select the best solutions
to problems, then create and test prototypes based on relevant issues. This process not
only develops problem-solving skills but also deepens students' understanding and critical
thinking abilities (Devanda et al., 2023). In this study, PjBL-STEM was implemented using
a simple water wheel as a visual aid. This model enabled students to explore physics
concepts such as hydrostatic pressure and the law of conservation of energy through
hands-on activities. The approach helped students design, build, and test water wheel
prototypes, allowing them to apply learned theories in real-world scenarios. As a result,
this model proved effective in enhancing students' understanding and scientific skills,
reinforcing the integration of theory and practice in physics education.

Additionally, the integration of PjBL-STEM plays a crucial role in honing students'
creative and critical thinking skills. Through group activities, students are encouraged to
collaborate, discuss, and solve problems together, which in turn enhances their learning
interest (Sinurat et al., 2022; Saefullah et al., 2021). Students are also encouraged to be
more independent in seeking learning resources and more active in the learning process,
making their learning experience more meaningful and beneficial (Rezeki et al., 2023;
Rohman, 2021). However, it is important to note that the implementation of PjBL requires
thorough preparation. This includes adequate cost allocation and sufficient time to ensure
that all aspects of learning are effectively executed (Nafiah et al., 2023). Inadequate
preparation can hinder the effectiveness of learning and reduce the benefits that should be
derived from this model.
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The PjBL model creates a learning environment that encourages students to actively
participate and develop their skills. In this model, students not only passively receive
knowledge but also understand and internalize it through the design and implementation
of their own projects. Students engage in real experiments conducted in groups, allowing
them to directly experience the scientific process. This process not only facilitates
theoretical understanding but also provides valuable practical experience. As students
design projects and conduct experiments, they build knowledge based on real-life
experiences, enhancing their capabilities in the scientific process. By participating in
activities that promote exploration, collaboration, and practical application, students can
develop better analytical and critical thinking skills, which are crucial in the field of science
(Oktadifani et al., 2017.). This model also strengthens social and collaborative skills as
students work in groups to complete projects. They learn to share ideas, resolve conflicts,
and work together to achieve common goals. All these aspects contribute to the overall
improvement of students' scientific process skills, making learning more effective and
enjoyable (Prameswari, 2019).

The following suggestions are presented from the meanings of the scientific articles
studied in Table 4.

Table 4. Article Distribution Based on Research Suggestions

Type Advice Total

Integrating the PjBL learning model with other innovative learning 3

£ approaches

©

§ Develop a learning module as a guide for students in self-learning 3

o

% Creating modules with varied learning approaches and diverse 1

"g content

“é Apply PjBL to other physics materials 4

o

2 Testing the effectiveness of the PjBL model in measuring other 4

% student skills (higher order thinking skills, literacy and others).

3

® Apply the product that has been developed based on PjBL 1
To measure the effectiveness of the PjBL learning model, two 2

classes can be used to allow comparison of the results.

()
3
A=)
c
S In-depth enquiry into learners' prior knowledge of issues that 1
g2 arise in everyday life
c 9

-+
% o Using worksheet instrument to assess students' creative skills 1
R Observations were carried out in groups to make it easier for 1
L3 researchers
|-
()
§ The research subjects were not limited to either students or 1
Z teachers

The application of the PjBL model requires a longtime allocation, 2

teachers must be able to manage time during learning.

Sugge
stions
for
teache
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Teachers need to have a proper and thorough understanding of 1
the components and stages of the PjBL learning model.

Students are given guidance as they conduct experiments and 1
deliver presentation results.

Teachers need to conduct careful introspection to improve the 1
effectiveness of the PjBL model to optimally achieve learning
objectives.

Table 3 provides valuable insights into recommendations for further research on the
application of the PjBL model in physics education. The main recommendation arising from
this analysis is the application of PjBL to various physics topics that have not been
extensively researched, as well as the assessment of students' physics abilities and skills
across different domains. Previous research supporting this recommendation, as
highlighted by Kurniasari & Ruwanto (2017), Rezeki et al. (2023), Saefullah et al. (2021),
and Sinurat (2022), underscores the significant potential of PjBL in enhancing students'
understanding of physics concepts and skills. PjBL, which involves challenging projects
relevant to real life, can offer a more profound and applicable learning experience, but its
implementation requires substantial time allocation.

This challenge requires teachers to manage time very carefully and to have a deep
understanding of the components and steps of the PjBL model to apply it effectively.
Research by Kristanti et al. (2017), Oktadifani et al. (2017), and Tain et al. (2023)
indicates that teacher preparedness and a thorough understanding of PjBL are crucial for
successful implementation. Teachers need not only to prepare the project materials and
activities but also to guide students in completing projects in a way that facilitates active
and reflective learning. Additionally, to support the effective implementation of PjBL, the
presence of a comprehensive guide module is essential. This module serves as a tool that
provides clear structure and direction throughout the learning process. Septi et al. (2019)
emphasize that a well-designed module can assist teachers in designing and implementing
projects, as well as help students understand the steps they need to follow. With a well-
constructed module, the PjBL learning process can proceed in a more planned and
systematic manner, minimizing potential obstacles that could disrupt the learning process.

Conclusion

Based on the literature review from 2017 to 2023, there has been a significant
increase in the use of PjBL in physics education. Most of the analyzed studies employed
experimental designs with high school students, focusing on physics topics such as static
fluids, work, and energy, and measured cognitive learning outcomes and creative thinking
skills. Additionally, some PjBL studies are often combined with other approaches such as
STEM, Lesson Study, and other learning methods. Although PjBL has proven effective,
effective time management is crucial for its success. Further research is needed to explore
the application of PjBL to other physics topics such as Newton's Laws and
Electromagnetism, as well as to assess its impact on students' cognitive, psychomotor, and
affective skills for improved curriculum development.

862 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(4), p.848-866, (2024)



References

Devanda, B., Lufri, & Elizar, E. 2023. The effectiveness of the STEM project-based learning
approach in physics learning to improve scientific work skills of high school students.
International Journal of Humanities Education and Social Sciences, 2(4):1219-1226
https://doi.org/10.55227/ijhess.v2i4.358

Docktor, J.L., Strand, N.E., Mestre, J.P., & Ross, B.H. 2015. Conceptual problem solving
in high school physics. Physical Review Special Topics - Physics Education Research,
11(2):1-13. https://doi.org/10.1103/PhysRevSTPER.11.020106

Fatonah, U. & Wicaksana, E.J. 2023. The influence of self-efficacy and learning motivation
of high school students on the understanding of the concepts of work and energy.
EduFisika: Jurnal Pendidikan Fisika, 8(3):316-326. https://doi.org/10.59052/
edufisika.v8i3.29633

Gunawan, G., Sahidu, H., Harjono, A., & Suranti, N.M.Y. 2017. Efektivitas penerapan model
project based learning berbantuan media virtual terhadap kreativitas fisika peserta
didik. Jurnal Cakrawala Pendidikan, 36(2):167-179. https://doi.org/10.21831/cp.
v36i2.13514

Heo, S., Chan, A.Y., Diaz Peralta, P., Jin, L., Pereira Nunes, C.R., & Bell, M.L. 2022. Impacts
of the covid-19 pandemic on scientists’ productivity in science, technology,
engineering, mathematics (STEM), and medicine fields. Humanities and Social
Sciences Communications, 9(1):1-11. https://doi.org/10.1057/s41599-022-01466-0

Ismail, S. 2022. Pengaruh penggunaan model pembelajaran berbasis proyek “project
based learning” terhadap hasil belajar fisika peserta didik kelas X IPA SMA Negeri 35
Halmahera Selatan pada konsep gerak lurus. Jurnal Ilmiah Wahana Pendidikan,
8(5):224-230 https://doi.org/10.5281/zenodo.6466592

Jayadi, A., Putri, D.H., & Johan, H. 2020. Identifikasi pembekalan keterampilan abad 21
pada aspek keterampilan pemecahan masalah siswa SMA Kota Bengkulu dalam mata
pelajaran fisika. Jurnal Kumparan Fisika, 3(1):25-32. https://doi.org/10.33369/jkf.
3.1.25-32

Kemdikbudristekdikti. 2022. Capaian pembelajaran mata pelajaran fisika fase E-fase F
untuk SMA/MA/program paket C.

Khoiri, N., Ristanto, S., & Kurniawan, A.F. 2023. Project-based learning via traditional game
in physics learning: Its impact on critical thinking, creative thinking, and collaborative
skills. Jurnal Pendidikan IPA Indonesia, 12(2):286-292. https://doi.org/10.15294/
jpii.v12i2.43198

Kristanti, D., Subuki, S., & Handayani, R. D. 2017. Model pembelajaran berbasis proyek
(Project Based Learning Model) pada pembelajaran fisika di SMA. Jurnal
Pembelajaran Fisika, 5(2):122-128. https://doi.org/10.1038/s41598-022-09617-8

Kurniasari, R.D. & Ruwanto, B. 2017. The application of project-based learning model to
increase students’ result of study of physics and students’ science progress competence
class X SMA N 1 Banguntapan. Jurnal Pendidikan Fisika, 6(5):358-368.
http://dx.doi.org/10.21831/jpf.v6i5.8271

Suwasono et al.: A Systematic Literature Review: Development Of Physics..... 1863


https://doi.org/10.55227/ijhess.v2i4.358
https://doi.org/10.1103/PhysRevSTPER.11.020106
https://doi.org/10.59052/%20edufisika.v8i3.29633
https://doi.org/10.59052/%20edufisika.v8i3.29633
https://doi.org/10.21831/cp.%20v36i2.13514
https://doi.org/10.21831/cp.%20v36i2.13514
https://doi.org/10.1057/s41599-022-01466-0
https://doi.org/10.5281/zenodo.6466592
https://doi.org/10.33369/jkf.%203.1.25-32
https://doi.org/10.33369/jkf.%203.1.25-32
https://doi.org/10.15294/%20jpii.v12i2.43198
https://doi.org/10.15294/%20jpii.v12i2.43198
https://doi.org/10.1038/s41598-022-09617-8
http://dx.doi.org/10.21831/jpf.v6i5.8271

Lee, I.R., Jung, H., Lee, Y., Shin, J., & An, S. 2022. An analysis of student essays on medical
leadership and its educational implications in South Korea. Scientific Reports, 12(1):1-
10. https://doi.org/10.1038/s41598-022-09617-8

Mahendra, I.W.E. 2017. Project based learning bermuatan etnomatematika dalam pembelajar
matematika. JPI (Jurnal Pendidikan Indonesia), 6(1):106-114. https://doi.org/10.
23887/jpi-undiksha.v6i1.9257

Marin, V.I., Duart, J.M., Galvis, A.H., & Zawacki-Richter, O. 2018. Thematic analysis of the
International Journal of Educational Technology in Higher Education (ETHE) between
2004 and 2017. International Journal of Educational Technology in Higher Education,
15(1):8-17. https://doi.org/10.1186/s41239-018-0089-y

Marin-Marin, J.-A., Moreno-Guerrero, A.-]., DuUo-Terrén, P., & Lépez-Belmonte, J. 2021.
STEAM in education: A bibliometric analysis of performance and co-words in web of
science. International Journal of STEM Education, 8(1):1-21. https://doi.org/10.
1186/s40594-021-00296-x

Masruri, E.M.H. & Misbah, M.M. 2023. Studi literatur: Efektivitas penerapan project based
learning (PjBL) dalam pembelajaran pendidikan agama Islam dan budi pekerti tingkat
sekolah menengah atas. Jurnal Kependidikan, 11(2):301-317. https://doi.org/10.
24090/jk.v11i2.9297

Muis, A. & Dewi, L. 2021. Day care management course design based on OBE and PjBL for
teacher education of early childhood education program. Inovasi Kurikulum, 18(2):128-
140. https://doi.org/10.17509/jik.v18i2.35713

Nafiah, D., Sunarno, W., & Suharno, S. 2023. Interaction of student’s creativity thinking skills
through project based learning and learning cycle 7E in parabolic motion on the second
grade students of senior high school. Jurnal Penelitian Pendidikan IPA, 9(2):645-649.
https://doi.org/10.29303/jppipa.v9i2.2449

Novianto, N.K., Masykuri, M., & Sukarmin, S. 2018. Pengembangan modul pembelajaran
fisika berbasis proyek (project based learning) pada materi fluida statis untuk
meningkatkan kreativitas belajar siswa kelas X SMA/MA. Inkuiri: Jurnal Pendidikan IPA,
7(1):81-92. https://doi.org/10.20961/inkuiri.v7i1.19792

Oktadifani, U., Albertus, Lesmono, D., & Subiki. 2017. Pengaruh model project based learning
terhadap keterampilan proses sains dan hasil belajar siswa dalam pembelajaran fisika
di SMA. Jurnal Pembelajaran Fisika, 5(2):109-114. https://jurnal.unej.ac.id/index.php/
JPF/article/download/3956/3084

Ormanci, U. 2020. Thematic content analysis of doctoral theses in STEM education: Turkey
context. Journal of Turkish Science Education, 17(1):126-146. https://doi.org/10.
36681 /tused.2020.17

Prameswari, A. 2019. Pembelajaran fisika menggunakan model problem based dan model
project based learning ditinjau dari keterampilan proses sains siswa pada materi
fluida dinamis kelas XI SMA Panca Bhakti Pontianak. Jurnal Pendidikan Sains dan
Aplikasinya (JPSA), 2(2):60-65. https://doi.org/10.31571/jpsa.v2i2.1232

864 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(4), p.848-866, (2024)


https://doi.org/10.1038/s41598-022-09617-8
https://doi.org/10.%2023887/jpi-undiksha.v6i1.9257
https://doi.org/10.%2023887/jpi-undiksha.v6i1.9257
https://doi.org/10.1186/s41239-018-0089-y
https://doi.org/10.%201186/s40594-021-00296-x
https://doi.org/10.%201186/s40594-021-00296-x
https://doi.org/10.%2024090/jk.v11i2.9297
https://doi.org/10.%2024090/jk.v11i2.9297
https://doi.org/10.17509/jik.v18i2.35713
https://doi.org/10.29303/jppipa.v9i2.2449
https://doi.org/10.20961/inkuiri.v7i1.19792
https://jurnal.unej.ac.id/index.php/%20JPF/article/download/3956/3084
https://jurnal.unej.ac.id/index.php/%20JPF/article/download/3956/3084
https://doi.org/10.%2036681/tused.2020.17
https://doi.org/10.%2036681/tused.2020.17
https://doi.org/10.31571/jpsa.v2i2.1232

Purwanti, P., Sunarno, W., & Ratnasari, N. 2022. Studi literatur pembelajaran project based
learning terhadap keterampilan berpikir kreatif IPA SMP. Fordetak: Conference
Series: Education Innovation in the Era of Society 5.0, 6(2):148-162.

Rezeki, H., Syahidi, K., & Mardi, E.S. 2023. Implementasi model project based learning
(PjBL) melalui lesson study untuk meningkatkan kemampuan pemecahan masalah
fisika. Orbita: Jurnal Pendidikan dan Ilmu Fisika, 9(2):319-323. https://doi.org/10.
31764/orbita.v9i2.16560

Rozigin, M.K., Lesmono, A.D., & Bachtiar, R.W. 2018. Pengaruh model pembelajaran
berbasis proyek (project based learning) terhadap minat belajar dan keterampilan
proses sains siswa pada pembelajaran fisika di SMAN Balung. Jurnal Pembelajaran
Fisika, 7(1):108-115. https://doi.org/10.19184/jpf.v7i1.7232

Saefullah, A., Suherman, A., Utami, R.T., Antarnusa, G., Rostikawati, D.A., & Zidny, R.
2021. Implementation of PjBL-STEM to improve students’ creative thinking skills on
static fluid topic. JIPF (Jurnal Ilmu Pendidikan Fisika), 6(2):149-157.
https://doi.org/10.26737/jipf.v6i2.1805

Septi, S., Sakti, I., & Putri, D.H. 2019. Pengembangan modul fisika dengan pembelajaran
berbasis proyek pada materi alat-alat optik. Jurnal Kumparan Fisika, 2(3):129-136.
https://doi.org/10.33369/jkf.2.3.129-136

Sinurat, A.Y. & Muhammad, D. 2022. The implementation of integrated project-based
learning science technology engineering mathematics on creative thinking skills and
student cognitive learning outcomes in dynamic fluid. Jurnal Penelitian dan
Pengembangan Pendidikan Fisika, 8(1):83-94. https://doi.org/10.21009/1

Sugiyono. 2022. Metode penelitian kuantitatif, kualitatif, dan R&D. CV. Alfabeta.

Suindhia, I.W. 2023. Pengaruh penerapan model pembelajaran problem based learning
(PBL) terhadap hasil belajar fisika. Teaching: Jurnal Inovasi Keguruan dan Ilmu
Pendidikan, 3(1):49-56. https://doi.org/10.51878/teaching.v3i1.2163

Syamsuddin & Salmawati. 2023. Penerapan model pembelajaran PjBL untuk meningkatkan
hasil belajar fisika dan KPS siswa kelas XI MIPA. Jurnal Pemikiran & Pengembangan
Pembelajaran, 5(2):1412-1418. https://doi.org/10.31970/pendidikan.v5i2.657

Tain, M., Nassiri, S.H., Meganingtyas, D.E.W., Sanjaya, L.A., & Bunyamin, M.A.H. 2023.
The challenges of implementing project-based learning in physics. Journal of Physics:
Conference Series, 2596(1):012068. https://doi.org/10.1088/1742-6596/2596/1/
012068

Thohir, M.A. & Yanti, F.A. 2018. Mengapa fisika itu sulit. Media Akademi.

Umamah, C. & Andi, H.J. 2019. Pengaruh model project based learning terhadap keterampilan

berpikir kreatif dalam pembelajaran fisika terapan. Jurnal Pendidikan Fisika dan Keilmuan
(JPFK), 5(1):7-14. https://doi.org/10.25273/jpfk.v5i1.3033

Suwasono et al.: A Systematic Literature Review: Development Of Physics..... 1865


https://doi.org/10.%2031764/orbita.v9i2.16560
https://doi.org/10.%2031764/orbita.v9i2.16560
https://doi.org/10.19184/jpf.v7i1.7232
https://doi.org/10.26737/jipf.v6i2.1805
https://doi.org/10.33369/jkf.2.3.129-136
https://doi.org/10.21009/1
https://doi.org/10.51878/teaching.v3i1.2163
https://doi.org/10.31970/pendidikan.v5i2.657
https://doi.org/10.1088/1742-6596/2596/1/%20012068
https://doi.org/10.1088/1742-6596/2596/1/%20012068
https://doi.org/10.25273/jpfk.v5i1.3033

Wahyudi, W. 2021. Penerapan model pembelajaran project based learning untuk meningkatkan
hasil belajar fisika materi listrik statis dan listrik dinamis siswa kelas X RPL 1 SMK N I
Dlanggu. Journal of Education Action Research, 5(1):57-66. https://doi.org/10.23887/
jear.v5i1.31997

Walidain, S.N., Ardianti, S., Wendari, S., & Mardiana, M. 2022. Effect of project-based learning
on students’ motivation and learning outcomes in physics: A meta-analysis. International
Journal of Instruction, 15(2):225-246. https://doi.org/10.29333/iji.2022.15213a

Wicaksono, R.R. & Ilmawati, I. 2022. The effect of project-based learning on physics learning
outcomes of students. International Journal of Science and Research (IJSR), 11(7):180-
185. https://doi.org/10.21275/sr22716153032

Zainuddin, M. & Rangkuti, R. 2021. Pengaruh penerapan model project based learning terhadap
motivasi dan hasil belajar fisika siswa kelas XI di SMAN 2 Kinta. Jurnal IImiah Pendidikan
Fisika Al-Biruni, 10(1):42-56. https://doi.org/10.24042/jipf.v10i1.7408

866 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(4), p.848-866, (2024)


https://doi.org/10.23887/%20jear.v5i1.31997
https://doi.org/10.23887/%20jear.v5i1.31997
https://doi.org/10.29333/iji.2022.15213a
https://doi.org/10.21275/sr22716153032
https://doi.org/10.24042/jipf.v10i1.7408

