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Abstract 

Problem-Based Learning (PBL) is a learner-centred model that focuses on solving problems to train students in addressing 
challenges they face through real-world problem exploration. This review aims to identify research trends, methodologies, physics 
topics, associated variables, and outcomes in the field. The systematic literature review followed the PRISMA framework, 
encompassing the stages of identification, screening, eligibility, and inclusion. A total of 67 articles were analyzed. Articles (2020–
2024) were selected using Publish or Perish, Scopus, and SINTA, focusing on PBL in physics with media integration and focusing 
on research trends, methodologies, topics, variables, and outcomes. Eligibility criteria included international language and 
publication in 2014–2024, while data was analyzed using Excel and visualized with Tableau. Problem-based learning research 
(2014–2024) focuses on Indonesia, with 2023 as the peak year. Mechanical physics and critical thinking dominate topics and 
variables, mainly using quantitative methods. Video multimedia is the most common media, highlighting the need to explore 
innovative media integration in problem-based learning further.  This SLR highlights key research trends and gaps, guiding future 
studies to enhance problem-based learning through effective media use.                                                                                       
 
Keywords: problem-based learning, media, learning physics, physics. 
 

INTRODUCTION 

The Problem-Based learning model is a 
learning model that encourages learners to conduct 
investigations or explorations based on authentic 
problems (Suhirman & Prayogi, 2023). PBL is a 
learner-centred learning approach involving 
collaborative learning where learners work together 
to solve open problems. PBL serves as a means for 
active learning, with core principles that include 
learner independence and self-direction, group-
based learning, and the teacher acting as a 
facilitator, with all groups participating equally 
(Gumisirizah, Muwonge, & Nzabahimana, 2024). 

PBL is one of the effective ways to teach physics 
when video-integrated learning is used in public and 
private schools, so teachers are recommended to 
apply it in their daily teaching activities 
(Gumisirizah, Muwonge, & Nzabahimana, 2024). 
Problem-based learning (PBL) is a learning model 
that focuses on solving real problems to train 
students to solve the problems they face. PBL is a 
learner-oriented learning system relevant to the 
Indonesian curriculum (Prahani et al., 2022). PBL 
(Problem-Based Learning) is a teaching method in 
which learners solve problems based on real-life 
situations. In PBL, learners engage in interesting 
and relevant intellectual inquiry based on real cases 
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(Kanyesigye, Uwamahoro, & Kemeza, 2022). PBL 
(Problem-Based Learning) is a learning model 
designed to improve learners’ critical thinking skills, 
which utilizes problems as a stimulus for face-to-
face and online learning (Sujanem & Suwindra, 
2023). PBL, or Problem-Based Learning, is a 
learning model that stimulates learners with 
contextual problems taken from everyday life and 
aims to improve learners’ understanding of the 
concepts taught, such as in physics, by linking them 
to local wisdom or community traditions (Rahmasari 
& Kuswanto, 2023). 

The problems raised in the study and study 
objectives that provide solutions to these problems 
from some of these articles that examine physics 
learning models are: first, a study conducted by 
(Gumisirizah, Muwonge,&Nzabahimana, 2024) on 
low academic achievement in physics subjects in 
secondary schools, both in government and private 
schools, this is caused by the lack of effective 
learning resources and inadequate teaching 
methods, so PBL is integrated with videos to help 
students learn simple aircraft material. Second, a 
study conducted by (Suhirman & Prayogi, 2023) 
also shows the low critical thinking skills (CT) of 
students in Indonesia, which is a significant concern 
in achieving national education standards. The 
“Freedom to Learn” program introduced in 
Indonesia aims to develop students’ CT skills using 
a problem-based learning (PBL) model. The 
challenge arises when learning during the COVID-
19 pandemic is carried out remotely, so the study 
objective is to train students’ CT skills through 
distance learning. In addition, students are less 
motivated in science subjects with an e-learning 
system using PhET simulations. Third, a study 
conducted by (Kanyesigye et al., 2022) also 
explains the difficulties faced by Ugandan students 
in understanding the concept of mechanical waves; 
the lack of understanding of concepts is due to the 
teaching model, and a learning model is needed to 
help students develop knowledge, one of which is 
PBL.  

PBL research as a learning approach is 
conducted by (Gumisirizah, Muwonge,& 
Nzabahimana, 2024) focuses on improving 
students' problem-solving skills through the 
Problem-Based Learning (PBL) approach in 
teaching physics, especially on simple aircraft 

physics material, which aims to test whether or not 
there is a significant increase in students’ problem-
solving skills after the application of the PBL method 
compared to traditional content-based teaching 
methods.  

In research that integrates the model with 
PBL, the problems found in the 3 studies include: 
first, research conducted by (Prahani et al., 2022) 
on how to develop and implement a Problem-Based 
Learning (PBL) based learning module on magnetic 
force and magnetic field material that is effective for 
improving students' problem-solving skills, and this 
study aims to identify the obstacles faced by 
students in learning physics during online learning 
and how PBL can be a solution to overcome these 
problems. Second, (Akhatayeva et al., 2024; 
Nyirahabimana et al., 2024) researched how to 
develop effective problem-based interactive e-
modules to improve students' critical thinking skills 
in physics learning. This research aims to overcome 
the limitations of traditional teaching methods that 
can less optimally improve students’ critical thinking 
skills. The research problem in this article is to 
examine the effectiveness of using a physics 
pocketbook that integrates augmented reality (AR) 
with the local wisdom of catapults in improving high 
school students’ mathematical and graphic 
representation skills. This study aims to see 
whether this approach can significantly contribute to 
physics learning, especially in elasticity material.  

Another problem found from the results of 
the journal analysis is that some students still find it 
difficult to communicate in solving problems when 
asked for an example of a real problem. Learners 
also cannot decide the right solution to solve a 
problem. This is because students still get learning 
that involves abstract thinking skills that do not 
maximize the role of learning media in the learning 
process. The role of learning media is crucial for the 
learning process. Learning media is a tool or 
intermediary that can connect or convey messages 
or information on learning materials from educators 
to students in the teaching and learning process. 
Challenges in the visualization process often arise 
in the study of physics due to its abstract and 
complex content (Akhatayeva et al., 2024; 
Nyirahabimana et al., 2024). Learning media can 
help learners improve understanding, present data, 
and condense information. Through digital media 
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and various types of technology, it can support 
learners in discovering and understanding 
knowledge. The integration of technological 
resources in the realm of scientific education 
facilitates the explanation of complex concepts, 
enhances the tangible nature of the learning 
process, streamlines the implementation of 
experimental procedures, and fosters the 
organization of educational settings according to 
the diverse individual characteristics of the student 
population (Laumann et al., 2024; Lahme et al., 
2023; Putranta et al., 2019). 

Based on the above background, a 
Systematic Literature Review on the use of media 
in problem-based learning models in physics 
learning was conducted. This is important to do 
because, through a Systematic Literature Review, 
researchers can present complete and accurate 
facts about the benefits of media used in problem-
based learning models in supporting the learning 
process to improve students’ physics learning 
outcomes. So that other researchers can refer to 
this Systematic Literature Review as a theoretical 
basis for making the right media that can be used in 
physics learning with problem-based learning 
models. Therefore, this study aims to see the trend 
of media use in learning activities with problem-
based learning models. Articles were analyzed to 
find out the questions above. 
Systematic review questions: 

a. What is the research trend of Problem-Based 
learning in 2014-2024? 

b. What methods were used in Problem-Based 
learning research in 2014-2024? 

c. What are the physics materials studied in 
Problem-Based learning research in 2014-
2024? 

d. How are the variables associated with 
Problem-Based learning research in 2014-
2024? 

e. What types of media are used in Problem-
Based Learning (PBL)? 

f. What are the research results conducted on 
problem-based learning from 2014 to 2024? 

The implementation of a Systematic 
Literature Review (SLR) in this context serves to 
comprehensively identify and categorize the 
various types of instructional media used in the 
Problem-Based Learning (PBL) model. Through a 
systematic analysis of relevant scholarly articles, 
this review presents a structured overview of the 
tools and technologies that have been effectively 
applied in PBL-based instruction. The information 
obtained from this review can assist educators and 
researchers in understanding current trends in 
media use, selecting appropriate media, and 
enhancing the quality of PBL implementation. 
Furthermore, the findings may serve as a reference 
for future research and innovation in the design of 
PBL-based learning environments. 

METHOD 

The PRISMA statement was used to make 
the systematic literature review more effective 
(Page et al., 2021; Liberati et al., 2009; Moher et al., 
2009). It consists of four stages: identification, 
screening, eligibility, and inclusion, which were 
adopted to conduct the review of the collected 
articles. The diagram is presented in Figure 1.  
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Figure 1. Flowchart of literature review

1. Eligibility Requirements 
Problem-based learning was the subject of all 

the initial studies. Studies were identified by looking 
at relevant publications from the last five years, from 
2020-2024. Data was found using Publish or 
Perish, ERIC, Scopus, and SINTA journals. Articles 
were reviewed to determine the appropriateness of 
the chosen subject. All papers related to social 
science were written in English and indicated that 
the research was a scientific study. The journals 
where the articles were published were reviewed, 
for example: American Journal of Educational 
Research, Eurasian journal of physics and 
chemistry education, EURASIA Journal of 
Mathematics Science and Technology Education., 
Journal of Baltic Science Education, Thinking Skills 
and Creativity, Advances in Natural and Applied 
Sciences, International Journal of Electrical 

Engineering Education, Computers & education, 
Journal of Baltic Science Education, 
Interdisciplinary Journal of Problem-Based 
Learning, Physical Review Physics Education 
Research, Asia-Pacific Forum on Science Learning 
and Teaching, European Journal of Educational 
Research, Journal for the Education of Gifted 
Young Scientists, Jurnal Pendidikan IPA Indonesia, 
International Journal of Evaluation and Research in 
Education (IJERE), Solid State Technology, 
F1000Research, Education sciences, International 
Journal of Innovation in Science and Mathematics 
Education, International Journal of Interactive 
Mobile Technologies (IJIM), International Journal of 
Information and Education Technology, Physics 
Educations, Qubahan Academic Journal, Jurnal 
Ilmiah Pendidikan Fisika Al-BiRuNi, Jurnal 
Pendidikan Fisika Indonesia, International Journal 
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of Pedagogy and Teacher Education (IJPTE), IJIS 
Edu : Indonesian Journal Integration Science 
Education, Jurnal Penelitian Pendidikan IPA, Jurnal 
Ilmu Pendidikan Fisika, and Momentum: Physics 
Education Journal. 

 
2. Search Technique 

The search process used keywords such as 
“problem-based learning” and “problem-based 

learning physics.” This method used the publish or 
perish platform, Scopus, and Google Scholar. 
Articles were then selected with the limitation that 
this problem-based learning Model research uses 
media in its learning or the development of learning 
media based on the problem-based learning model. 
In addition, the criteria for the articles analyzed are 
presented in Table 1. 

Table 1. Criteria for articles to be analyzed 
Criteria Analyzed Exclusion Criteria 
Articles relevant to the research topic, including: 
a. Learning with the Problem-Based Learning (PBL) 

model 
b. PBL learning physics material 
c. Articles indexed in Scopus or Sinta 1 or Sinta 2 
d. Published 2015-2024 
e. Using international languages 

a. Literature studies other than journals, such as 
papers, theses, and books 

b. Journal articles not related to the topic  
c. Articles published outside the 2015-2024 timeframe 
d. Articles not published in an international language 

 This literature review’s limitation is access 
to international journal platforms, which cannot be 
obtained for free. The authors of this literature 
review were from Indonesia, so it was easier to find 
articles in Indonesia. Article searches are only from 
International and Indonesian platforms. 

 
3. Process for Study Selection and Data 

Collection 
The first step in selecting studies was browsing 

the title, abstract, and conclusion to determine 
whether the article was the result of research 
conducted on the subject or course of physics. After 
that, the full text of the articles was viewed to assess 
their eligibility. After the review was carried out 
according to the criteria of the article, data analysis 
was carried out. Data was collected, analyzed, and 
processed using Excel. Data visualization uses 
Tableau, Excel, and Canva. 

 
RESULT AND DISCUSSION 

The collected articles were reviewed and 
analyzed. The results of the data review included: 
1) Country or place of research; 2) Trends in the 
year of publication of the article; 3) Keywords; 4) 
Research methods; 5) Physics material taught; 6) 
Research results; 7) related variables; and 8) 
learning media used.  

 

1. Trends Research 
a. Country 

Based on the country of origin, the findings 
from the analysis of articles that were obtained 
within the period 2015-2024 were found in 14 
countries. The results of the analysis show that the 
14 countries are France, Turkey, Ethiopia, 
Indonesia, Malaysia, the United States, Spain, 
South Korea, Uganda, the Netherlands, Lithuania, 
Brazil, México, and Nigeria (Affandy et al., 2024; 
Sunarti et al., 2024; Aristaria et al., 2024; 
Marcinauskas et al., 2024; Sedayu et al., 2024;  
Gumisirizah et al., 2024; Distrik et al., 2024; Wijaya 
et al, 2024; Nenggala et al., 2024; Rizal et al., 2024; 
Salazar et al., 2023; Almeida & Chiaro, 2023; Lee 
et al., 2023; Sulaiman et al., 2023; Setiati& Jumadi, 
2023; Fathurohman et al., 2023; Imaniah et al., 
2023; Masrifah & Amiroh, 2023; Nilyani & 
Ratnawulan, 2023; Oksaviona et al., 2023; Oktariya 
et al., 2023; Otu & Budiningsih, 2023; Suryanti & 
Festiyed, 2023; Arzak &  Prahani, 2023; Jamaludin 
et al., 2022; Melawati et al., 2022; Nurmasyitah et 
al., 2022; Dalila et al., 2022; Damayanti & Yohandri, 
2022; Kanyesigye et al., 2022; Fuadi et al., 2022; 
Andi et al., 2021; Putri et al., 2021; Rahmadita et 
al., 2021; Rahmawati et al., 2021; Yanto et al., 
2021; Batlolona et al., 2020; Rahmawati et al., 
2020; Pawlak et al., 2020; Marnita et al., 2020; 
Rosales et al., 2020; Batlolona  & Souisa, 2020; 
Akhdinirwanto et al.,  2020; Yuberti et al., 2019; 
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Kawuri et al., 2019; Parno et al., 2019; Fidan & 
Tuncel, 2019; Putranta & Wilujeng, 2019; Alemany 
et al., 2019; Gunawan et al.,  2019; Liu et al., 2019; 
Heng, 2018; Ismail et al., 2018; Jatmiko et al., 2018; 
Wartono et al., 2018: Diani et al., 2018; Orji & 
Ogbuanya, 2018; Sulasih et al., 2018; Mundilarto & 
Ismoyo, 2017; Shishigu et al., 2017; Siew & 
Mapeala, 2017; Ardianto & Rubini,  2016; Argaw et 
al., 2016; Haji et al., 2015; Ageorges et al., 2014; 
Tasoğlu & Bakaç, 2014). Indonesia is the country 
with the highest number of research studies related 
to problem-based learning, with 46 articles. 
Meanwhile, other countries counted about one to 
three articles per country. The trend of countries 

conducting problem-based learning research is 
presented in Figure 2.  

Figure 2 shows the total number of articles 
based on the country where the research was 
conducted.  The number of articles based on the 
country where the research was conducted is as 
follows: Indonesia (N=47), Malaysia (N=2), Turkey 
(N=2), Ethiopia (N=2), Korea (N=2), Uganda (N=2), 
United States (N=3), France (N=1), Spain (N=1), 
Netherlands (N=1), Lithuania (N=1), Brazil (N=1), 
Mexico (N=1), and Nigeria (N=1). Indonesia 
contributed the highest number of articles among all 
countries represented. 

 

  
Figure 2. The trend of countries where Problem-Based Learning is being researched 

 
Then, further analysis was carried out for 

research conducted in Indonesia, totalling 47 
articles.(Wijaya et al., 2024; Affandy et al., 2024; 
Razi, 2024; Sunarti et al., 2024; Nenggala et al., 
2024; Rizal et al., 2024; Sedayu et al., 2024; 
Aristaria et al., 2024; Distrik et al., 2024; Anggraini 
et al., 2023; Arzak & Prahani, 2023; Imaniah et al., 
2023; Fathurohman et al., 2023; Masrifah & Amiroh, 
2023; Oksaviona et al., 2023; Oktariya et al., 2023; 
Otu & Budiningsih, 2023; Nilyani & Ratnawulan, 
2023; Setiati & Jumadi, 2023; Suryanti & Festiyed, 
2023; Dalila et al., 2022; Damayanti & Yohandri, 
2022; Jamaludin et al., 2022; Nurmasyitah et al., 
2022; Melawati et al., 2022; Yanto et al., 2021; Andi 

et al., 2021; Putri et al., 2021; Rahmadita et al., 
2021; Rahmawati et al., 2021; Akhdinirwanto et al., 
2020; Batlolona et al., 2020; Rahmawati et al., 
2020; Marnita et al., 2020; Kawuri et al., 2019; 
Parno et al., 2019; Yuberti et al., 2019; Gunawan et 
al., 2019; Sulasih et al., 2018; Wartono et al., 2018; 
Diani et al., 2018; Jatmiko et al., 2018; Ismail et al., 
2018; Mundilarto & Ismoyo, 2017; Ardianto & 
Rubini, 2016; Haji et al., 2015). The province with 
the most research was conducted in East Java 
Province, totalling nine studies; the second place is 
Lampung Province, totalling six studies, and West 
Java and Central Java, with five studies, and other 
provinces, totalling one to four studies. The data is 

47 
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presented in the visualization of problem-based 
learning research trends in Indonesia in Figure 3. 

Figure 3 presents the number of research 
articles conducted in each region across Indonesia. 
The number of articles based on research location 
is as follows: East Java (N=9), Lampung (N=6), 
Central Java (N=5), West Java (N=5), Yogyakarta 
(N=3), Aceh (N=4), West Sumatra (N=4), Maluku 
(N=2), North Maluku (N=2), West Nusa Tenggara 
(N=2), East Nusa Tenggara (N=2), South Sumatra 

(N=1), Riau (N=1), and Jambi (N=1). East Java is 
the most studied region in problem-based learning 
research. 

The analysis of Indonesian-based articles 
reveals that no studies on problem-based learning 
were conducted in Sulawesi, Kalimantan, or Papua. 
This absence is likely due to the scope of the review 
being limited to articles indexed in Scopus and 
SINTA 1 or 2, which did not include research from 
these regions. 

 
Figure 3. Research trend of Problem-Based Learning in Indonesia 

 
b. Year  

The results of the analysis of articles obtained 
on the topic of problem-based learning in physics 
were mostly carried out in 2023. As many as 15 
articles were published in that year.  

Research with the theme of problem-based learning 
in physics increased from 2016 to 2017 and began 
to decline again in 2021. However, it experienced a 
surge in research, especially in Indonesia, in 2023. 
Figure 4 displays the publication year trend of the 
articles.
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Figure 4. Trends in the year of publication of the research articles analyzed 

c. Journal 
The articles obtained mainly were published in 

Sinta 2-indexed journals; Sinta itself stands for 
Science and Technology Index. Sinta is a scientific 
portal or online page managed by the Ministry of 
Education and Culture, and Research that provides 
a list of accredited national journals. In addition, the 
journals analyzed were indexed by Scopus, and the 
journal publishers were international journals. The 
results of the analysis show that the largest number 
of journals are published on the platform “Jurnal 
Penelitian Pendidikan IPA” (N = 16), “Jurnal 
Pendidikan Indonesia” (5), and “Journal of Baltic 
Science Education” (4). 

d. Keywords 
The results of the review of keywords used in 

problem-based learning research in physics 
learning using Vos viewer, with data taken from 
Publish or Perish, whose data sources are Scopus  
and Google Scholar are shown in Figure 5. The 
most relevant results are “application of problem-
based learning model," “effect of problem-based 
learning model,” "learning outcomes,” "PhET 

simulation,” and "Student understanding. "Physics 
learning,” "critical thinking,” and “physics module.” 

In addition, problem-based learning is the 
process of students solving physics problems 
taught in physics learning at both junior and senior 
high school levels. This scenario demonstrates the 
potential of modifying methodological and thematic 
frameworks through a temporal continuum, which 
proves advantageous in the formulation of search 
strategies. This underscores the critical significance 
of precision in search methodology, given that 
keywords differ across different disciplines within 
the natural sciences. Therefore, it is imperative to 
include the terms “astronomy,” "biology,” 
"chemistry,” "geology,” and "physics” to ensure the 
relevance of search results.  

Finally, Figure 3c illustrates the tendency to 
provide thematic descriptions related to specific 
scientific fields. This underscores the critical 
significance of accuracy in the search methodology, 
given that keywords differ across different 
disciplines within the natural sciences. Therefore, it 
is imperative to include the terms “astronomy,” 
"biology,” “chemistry," “geology,” and "physics” to 
ensure the relevance of search results. 
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Figure 5. Keyword Problem-Based Learning physics

2. Research Methods Used 
a. Type of Research 

The data in Figure 6 shows the research 
design used by researchers conducting problem-
based learning research in physics learning. 
Research is grouped into 5 methods: quantitative, 
qualitative, mixed methods, and R&D (Sugiyono 
2017).  

The diverse methods used in the research 
endeavour are illustrated in Figure 6, showing the 
predominance of quantitative research in the study 
of problem-based learning models in physics 

learning. Scholars use many research designs to 
collect data effectively when engaging in 
quantitative research methodologies. The analysis 
results show quantitative research at 57.58% (N 
38), R&D at 21.21% (N = 15), Mixed methods at 
10.61% (N =7), and Qualitative at 10.61% (N =7). A 
thorough examination of the existing literature for 
this article reveals that investigations of problem-
based learning models in physics learning over the 
past 10 years were conducted largely using 
quantitative methods. 
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Figure 6. Type of research methods 

 
b. Sampling Technique Used 

Sampling techniques can basically be grouped 
into two, namely Probability Sampling and 
Nonprobability Sampling. Probability sampling 
includes simple random, proportionate stratified 

random, disproportionate stratified random, and 
area random. Non-probability sampling includes 
systematic, quota, incidental, purposive, saturated, 
and snowball sampling. (Sugiyono, 2017). The 
sampling technique group is presented in Table 2. 

Table 2. Sampling technique 
Non-Probability Sampling Probability Sampling 
1. Convenience sampling 
2. Judgmental sampling (purposive sampling) 
3. Quota sampling 
4. Snowball sampling 

1. Simple random sampling 
2. Stratified sampling 
3. Systematic sampling 
4. Cluster sampling 
5. Proportional stratified random sampling 

The data analysis results related to the 
sampling technique used in determining the sample 
to be studied in the article are presented in Figure 
9. The research conducted in the analyzed articles 
mostly used “purposive sampling” as most of the 
samples were less than 100. The results of the 
journal analysis indicate that the most frequently 
used sampling technique is purposive sampling (N 
= 41) (Wijaya et al., 2024; Marcinauskas et al., 
2024; Rizal et al., 2024; Nenggala et al., 2024; 
Gumisirizah et al., 2024; Lee et al., 2023; Sulaiman 
et al., 2023; Fathurohman et al., 2023; Almeida & 
Chiaro, 2023; Oksaviona et al., 2023; Setiati & 
Jumadi,  2023; Suryanti & Festiyed, 2023; Masrifah 
& Amiroh, 2023; Arzak & Prahani, 2023; Imaniah et 

al., 2023; Otu & Budiningsih, 2023; Nilyani & 
Ratnawulan, 2023;  Oktariya et al., 2023; 
Damayanti & Yohandri 2022; Nurmasyitah et al., 
2022; Fuadi et al., 2022; Dalila et al., 2022; Putri et 
al., 2021; Yanto et al., 2021; Rahmadita et al., 2021; 
Andi et al., 2021; Rahmawati et al., 2020; Rosales 
et al., 2020; Pawlak et al., 2020; Parno et al., 2019; 
Gunawan et al., 2019; Putranta & Wilujeng, 2019; 
Kawuri et al., 2019; Shishigu et al., 2018; Ismail et 
al., 2018; Heng, 2018; Mundilarto & Ismoyo, 2017; 
Ardianto & Rubini,  2016; Haji et al., 2015; Tasoğlu 
& Bakaç,  2014). One of the reasons for this is the 
use of technology-based learning media, which 
requires each student to bring an electronic device 
such as a mobile phone or laptop during the 
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learning process (Wijaya et al., 2024; Rizal et al., 
2024; Aristaria et al., 2024; Arzak& Prahani, 2023; 
Damayanti & Yohandri, 2022; Fathurohman et al., 
2023; Setiati & Jumadi 2023; Imaniah et al., 2023; 
Masrifah & Amiroh, 2023; Oksaviona, et al., 2023; 
Oktariya et al., 2023; Fuadi et al., 2022; Putri et al., 

2021; Rahmadita et al., 2021; Rahmawati et al., 
2021; Putranta & Wilujeng, 2019; Ismail et al., 
2018). Figure 7 shows the distribution of sampling 
techniques from the analyzed problem-based 
learning articles. 

 

 
Figure 7. Sampling technique of the analyzed Problem-Based Learning articles 

 
The results of the review and analysis found 

articles that used proportional random sampling 
techniques (Jatmiko et al., 2018) and convenience 
(Salazar et al., 2023). The sampling technique used 
in the research conducted in the article does not 
directly mention the sampling process. It is just that 
by screening the article in the section that explains 
the sampling process, these articles can be 
grouped using sampling techniques adjusted to the 
type of sampling technique. 
 
3. Physics Materials 

The physics materials analyzed from the 
articles that have been reviewed are grouped into 
six parts, namely groups of materials in physics 
including mechanics, oscillations and waves, 
thermodynamics, electricity and magnetism, Optics, 
and Modern Physics (Tipler, 2001) And the results 

of the article analysis indicate that some articles 
discuss topics of Earth physics and astrophysics in 
their learning implementation. So, based on the 
analysis results, the physics material studied is 
divided into seven categories: mechanics; 
oscillations and waves; thermodynamics; electricity 
and magnetism; Optics; Modern Physics; Earth 
physics and astrophysics. 

The results of the analysis show that 
research on problem-based learning is mostly 
carried out in research with groups of mechanical 
material (N = 21) and Others (N = 18). The other 
meaning of this grouping is research that combines 
seven sub-materials in physics and research on the 
development of modules or learning media in which 
more than one subject or physics material is 
discussed. Figure 8 shows the distribution of 
physics content discussed in the articles.
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Figure 8. The distribution of physics topics studied in the articles

a. Research Results 
The results of the research conducted chiefly 

show that the problem-based learning model or 
approach can improve student learning outcomes, 
improve critical thinking skills, student concept 
understanding, science literacy skills, student 
learning outcomes, creative thinking skills, mental 
models, problem solving, self-learning, 
argumentation skills, science process skills, team 
work, multi representational abilities, verbal 
representations, cognitive outcomes, digital literacy 
skills, computational physics problems skill, 
Students' beliefs about physics, HOTS, creative 
thinking style, Cognitive results and physics 
learning, abilities in terms of mathematical and 
numeracy skills (Affandy et al., 2024; Sunarti et al., 
2024; Aristaria et al., 2024; Marcinauskas et al., 
2024; Sedayu et al., 2024;  Gumisirizah et al., 2024; 
Distrik et al., 2024; Wijaya et al., 2024; Nenggala et 
al., 2024; Rizal et al., 2024; Salazar et al., 2023; 
Almeida & Chiaro, 2023; Lee et al., 2023; Sulaiman 
et al., 2023; Setiati & Jumadi, 2023; Fathurohman 
et al., 2023; Imaniah et al., 2023; Masrifah & 
Amiroh, 2023; Oktariya et al., 2023; Otu & 
Budiningsih 2023; Suryanti & Festiyed, 2023; Arzak 
&  Prahani 2023; Jamaludin et al., 2022; Melawati 
et al., 2022; Dalila et al., 2022; Kanyesigye et al., 
2022; Fuadi et al., 2022; Andi et al., 2021; Putri et 

al., 2021; Rahmadita et al., 2021; Rahmawati et al., 
2021; Yanto et al., 2021; Batlolona et al., 2020; 
Rahmawati et al., 2020; Marnita et al., 2020; 
Rosales et al., 2020; Batlolona  & Souisa, 2020; 
Akhdinirwanto et al.,  2020; Pawlak et al., 2020; 
Yuberti et al., 2019; Kawuri et al., 2019; Parno et 
al., 2019; Fidan & Tuncel, 2019; Putranta & 
Wilujeng, 2019; Alemany et al., 2019; Gunawan et 
al.,  2019; Liu et al., 2019; Heng, 2018; Ismail et al., 
2018; Jatmiko et al., 2018; Wartono et al., 2018; Orji 
& Ogbuanya, 2018; Sulasih et al., 2018; Mundilarto 
& Ismoyo, 2017; Shishigu et al., 2017; Siew & 
Mapeala, 2017; Ardianto & Rubini,  2016; Argaw et 
al., 2016; Haji et al., 2015; Ageorges et al., 2014; 
Tasoğlu & Bakaç, 2014). 

In addition, problem-based learning is used 
as an approach in the development of media as the 
focus of the research, including the development of 
learning media such as e-modules, e-books, Mobile 
Learning, and websites (Aristaria et al., 2024; 
Wijaya et al., 2024; Fathurohman et al., 2023; 
Nilyani & Ratnawulan, 2023; Oktariya et al., 2023; 
Setiati & Jumadi, 2023; Oksaviona et al., 2023; 
Nurmasyitah et al., 2022; Fuadi et al., 2022; Diani 
et al., 2018). 

The results of the analysis show that 
problem-based learning as a learning model can 
improve the dependent variable being studied. 
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However, some studies show that the results of 
learning using PBL are not effective in learning 
outcomes, but only improve students’ attitudes in 
learning(Fidan & Tuncel, 2019). The results showed 
that the Problem-Based Learning (PBL) method did 
not enhance knowledge acquisition in mechanics 
compared to traditional teaching. However, PBL 
has a greater influence from a qualitative point of 
view, especially in terms of learners’ attitudes 
towards learning.  

Although quantitative results did not show 
that PBL was more efficient than traditional 
teaching, the primary influence was seen in 
qualitative aspects (Ageorges et al., 2014) and the 
results of a comparison with the OR-IPA learning 
model showed that learning with the OR-IPA model 
was more effective in improving students’ critical 
thinking skills (Jatmiko et al.,  2018). However, other 
studies conducted in the same year or the following 
year show that learning using the problem-based 
learning model is effective in improving the 
dependent variable (Affandy et al.,  2024; Sedayu 
et al., 2024; Gumisirizah et al., 2024; Distrik et al., 
2024; Sunarti et al., 2024; Marcinauskas et al., 
2024; Nenggala et al., 2024; Rizal et al. 2024; 
Salazar et al., 2023; Almeida &  Chiaro, 2023; 
Sulaiman et al., 2023; Lee et al., 2023; Kanyesigye 
et al., 2022; Rosales et al., 2020; Akhdinirwanto et 
al.,  2020; Batlolona et al., 2020; Marnita et al., 
2020; Pawlak et al., 2020; Gunawan et al.,  2019; 
Yuberti et al., 2019; Putranta & Wilujeng, 2019; Liu 
et al., 2019; Alemany et al., 2019; Fidan & Tuncel, 
2019; Ismail et al., 2018;  Heng, 2018; Shishigu et 
al., 2017; Mundilarto & Ismoyo, 2017; Siew & 
Mapeala, 2017; Tasoğlu & Bakaç, 2014). 

 
b. Related Variables 

This problem-based learning research is 
associated with several other topics as variables. 
The dependent variable makes problem-based 
learning a learning model and an approach to 
making technology-based media. In addition, the 
research also conducted compared the problem-
based learning model with other learning models 
such as traditional learning, guided discovery, direct 
instruction, and reciprocal learning, OR-IPA model 
(Sedayu et al., 2024; Gumisirizah et al., 2024; 

Marcinauskas et al., 2024; Jatmiko et al.,  2018; 
Sulasih et al., 2018; Siew & Mapeala, 2017;  
Ardianto & Rubini,  2016). In addition, this research 
also collaborated with the STEM approach, 
Differentiation, Scaffolding, Argumentation, Mind 
Mapping, blended learning, and Collaborative 
(Sulaiman et al., 2023; Salazar et al., 2023; Almeida 
& Chiaro, 2023; Dalila et al., 2022; Rosales et al., 
2020; Akhdinirwanto et al., 2020).  

In media development research, problem-
based learning is used as an approach to develop 
learning media such as worksheets, E-modules, E-
handouts, Websites, and Augmented reality 
development. Problem-based learning research is 
also carried out by integrating PhET media into the 
learning process (Imaniah et al., 2023; Rahmadita 
et al., 2021; Putranta & Wilujeng, 2019). Figure 9 
shows the relationship between problem-based 
learning and other variables. The broken line on the 
dependent variable shows that the research 
conducted uses two dependent variables. The 
dependent variable that has been studied in many 
studies is critical thinking (Otu & Budiningsih, 2023; 
Salazar et al., 2023; Fuadi et al., 2022; Rahmawati 
et al., 2021; Rahmadita et al., 2021; Marnita et al., 
2020; Parno et al., 2019; Putranta & Wilujeng, 
2019; Gunawan et al., 2019; Ismail et al., 2018; 
Jatmiko et al., 2018; Mundilarto & Ismoyo, 2017). 

c. Learning Media Used in Problem-Based 
Learning Research 
The results of the analysis show that the use 

of media in problem-based learning research aims 
to create media integrated with the PBL approach 
(Aristaria et al., 2024; Wijaya et al., 2024; Affandy 
et al., 2024;  Sunarti et al., 2024; Nenggala et al., 
2024;  Rizal et al., 2024; Fathurohman et al., 2023; 
Nilyani & Ratnawulan, 2023; Oktariya et al., 2023; 
Sulaiman et al., 2023; Fathurohman et al., 2023; 
Setiati & Jumadi, 2023; Oksaviona et al., 2023; 
Suryanti & Festiyed, 2023; Masrifah & Amiroh, 
2023; Melawati et al., 2022; Nurmasyitah et al., 
2022; Fuadi et al., 2022; Rosales et al., 2020; 
Rahmawati et al., 2021; Rahmawati et al., 2020; 
Gunawan et al.,  2019; Putranta & Wilujeng, 2019; 
Liu et al., 2019; Ismail et al., 2018; Diani et al., 2018; 
Ardianto & Rubini, 2016). 
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Figure 9. The scope of the research related to Problem-Based Learning as a variable

In addition, there are also those who use 
media as part of the learning process, which is a 
study of learning models that use media such as 
worksheets, videos, and interactive multimedia as 
learning media. Learning media is one of the things 
that can be important to be involved in learning 
physics, because media can be used as a tool to 
visualise physics material that is abstract and 
cannot be seen with the naked eye. The use of 
media provides a positive effect on physics learning 
(Rizal et al., 2024; Wijaya et al., 2024;  Nenggala et 
al., 2024; Aristaria et al., 2024;   Sunarti et al., 2024; 

Distrik et al., 2024; Setiati & Jumadi, 2023;  
Fathurohman et al., 2023; Suryanti & Festiyed, 
2023; Oksaviona et al., 2023; Nilyani & 
Ratnawulan, 2023; Oktariya et al., 2023; Melawati 
et al., 2022; Damayanti & Yohandri, 2022;  
Nurmasyitah,et al., 2022; Rahmawati et al., 2021; 
Rahmawati et al., 2020; Fidan & Tuncel, 2019; Liu 
et al., 2019; Putranta et al., 2019; Gunawan, 2019; 
Diani et al., 2018; Ismail et al., 2018). Figure 10 
illustrates the types of media used in the articles 
analyzed.
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Figure 10. Media used in Problem-Based Learning research 

 
CONCLUSION  

Problem-based learning research conducted 
over a decade from 2014-2024 shows that the 
research trend from the results of the analysis of 
articles that have been collected, with the limitations 
of the difficulty of reaching international articles and 
journals, shows that research is mostly carried out 
in Indonesia, with the trend of research years often 
carried out in 2023. The most researched physics 
material is physics material related to mechanical 
physics sub-materials. The variables used in 
problem-based learning research are mostly 
associated with critical thinking skills as the 
dependent variable. In addition, problem-based 
learning is used as a model and an approach 
integrated with learning media. Most of the research 
methods used are quantitative methods. The 
results showed that problem-based learning 
research largely improved the dependent variable. 
The media that is often used in research is video 
multimedia, which is used as a tool in the learning 

process. Therefore, there is still a need for research 
related to the media that will be used for this 
problem-based learning research. This is because 
the research results show a significant level of 
effectiveness from the use of media in learning, 
especially by integrating problem-based learning 
into learning media. This SLR offers valuable 
insights into research patterns and gaps, serving as 
a reference for future studies to optimise the 
implementation of problem-based learning through 
effective media integration. 
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