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This study was conducted to demonstrate the
effectiveness of implementing a problem-based learning model
in enhancing students' critical thinking skills at the high school
level or its equivalent. The type of research carried out was a
systematic literature review, following seven stages:
formulating research questions, establishing selection criteria,
developing search strategies, selecting studies based on
selection criteria, assessing research quality, synthesizing
results for the research questions, and reporting findings.Article
searches were conducted using Google Scholar, SINTA, and
ProQuest, with the assistance of the Publish or Perish
application, utilizing keywords such as "critical thinking skills,"
"problem-based learning," and "physics."” A total of 35 articles
were obtained from the study, of which 33 met the inclusion
criteria. The quality assessment results indicated that the
identified articles were of good quality and were published in
SINTA and SCOPUS. The implementation of problem-based
learning can be integrated with other media, such as PhET
simulations, websites, and Microsoft Teams, to enhance
students' critical thinking skills. The review of these articles
confirms that the overall application of the problem-based
learning model can effectively improve students' critical
thinking skills in physics.

© 2024 Doctoral Program of Science Education, Postgraduate, University of Mataram, Indonesia.

INTRODUCTION

Education is one of the most important
aspects in preparing students to adapt to
developments in the 21st century. Important
skills in the 21st century are still relevant to
the four pillars of life which include learning

to know, learning to do something (learning
to do), learning to be something (learning to
be) and learning to live together (learning to
live together) (Nuriyati & Chanifudin, 2020).
Each of the four pillars of life contains
special skills that need to be applied in
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learning activities, such as critical thinking,

problem solving, metacognition,
communication, collaboration, innovation
and creation, information literacy, and

various other skills. Critical thinking ability
is a basic ability that students must have to
solve various types of problems given by
teachers at school. 21st century skills ask
teachers, students and the educational
environment to carry out learning that
supports the development of 21st century
skills. According to Ayub et al (2023), 21st
century skills are important for students to
apply because students have a very important
role as social revolutionaries in a developing
society, because students have much more

enthusiasm, ability, competitiveness,
thinking and physically strong and
responsive.

According to Ennis, critical thinking is
reasonable, reflective thinking focused on
deciding what to believe or do (C. & Black,
1947). The ability to think critically is a way
of reasoning to determine the appropriate
decisions or actions by logically questioning
matters related to information (Triandini et
al., 2021).

Critical thinking skills are one of the
key competencies in 21st-century education;
however, students in Indonesia still face
significant challenges in mastering these
skills, particularly in physics learning.
Studies show that many students struggle to
deeply understand physics concepts and
apply them to solve contextual problems
(Milda, D. et al., 2024, p. 97). The
importance of students’ critical thinking
abilities is closely linked to the teaching and
learning process between teachers and
students. According to Mahadi (2021), the
delivery of learning materials or the teaching
process is a communication process, which
involves transmitting messages or thoughts
from one person to another. The use of
appropriate methods will enable students to
effectively receive the conveyed messages.

In the physics learning process,
students are not just memorizing theories and
formulas; rather, they are often confronted

with  phenomena from everyday life.
Additionally, physics also trains students to
develop reasoning skills in inductive and
deductive thinking by using physical
concepts and principles to explain various
natural events and solve problems, both
qualitatively and quantitatively (Sulistiyono,
2022).

The lack of interactive learning
methods that actively engage students is one
of the reasons for the low levels of critical
thinking skills (Putri, N. et al., 2024, p. 69).
Therefore, the development of innovative
learning approaches has become an urgent
necessity. Problem-Based Learning (PBL)
has been widely recognized as one of the
learning models that can enhance students'
critical thinking abilities. PBL encourages
students to explore and solve authentic
problems, allowing them to  build
understanding through direct experience
(Erlangga et al., 2023). However, the
implementation of PBL often faces obstacles
due to inadequate learning media that can
facilitate the understanding of abstract
physics concepts. Therefore, interactive
simulation media such as PhET Interactive
Simulations can serve as a relevant solution.
PhET, designed by the University of
Colorado, provides virtual simulations that
enable students to understand the
relationships between real-life phenomena
and  scientific  theories interactively
(Wattimena, H. & Batlolona, J., 2024).

The wurgency of this research is
increasingly high considering the challenges
of learning in the digital era, where
technology has become an integral part of the
educational process. The research by
Mardiyanti & Jatmiko (2022) reveals that the
integration of PhET within the PBL model
significantly enhances students' critical
thinking abilities. The use of media such as
PhET has also been shown to improve
students’ critical thinking skills and bridge
the gap between theory and practice (Rani,
P., 2019). However, the implementation of
this learning model is still uneven across
schools in Indonesia, particularly in physics
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subjects, which are often perceived as
difficult by students.

The main issue that this research aims
to address is the low level of students’ critical
thinking skills in physics learning and the
limited innovation in teaching methods. One
proposed solution is the integration of PBL
supported by PhET Simulation as a learning
approach that combines problem exploration
with interactive simulations. This research
aims to investigate the effectiveness of the
PBL model in enhancing students' critical
thinking abilities.

A learning model is a systematic
conceptual ~ framework that  organizes
learning experiences to achieve specific
goals. This model serves as a guide for
designers and educators in planning and
implementing learning activities (Abarang &
Delviany, 2022). The application of learning
models can help address the problems faced
by schools. One example of a model that can
be applied is the problem-based learning
model, also known as Problem-Based
Learning (PBL). Problem-Based Learning is
an educational model that uses problems as a
starting point for learning (Agustina et al.,
2022). The problems referred to are those
that fulfill real-world contexts found in
textbooks or arise from occurrences in the
surrounding  environment  (Hasudungan,
2021). Problem-Based Learning (PBL)
presents students with real, open-ended
problems (ill-structured) (Gunawan et al.,
2021). According to Golightly & Raath
(2015), in PBL, the teacher should create a
problem based on desired curriculum
outcomes, student characteristics, and real-
world situations. PBL helps students develop
critical thinking to solve problems in their
clinical settings and bridges the gap between
theory and practice (Aguustina, D.W. &
Fitrihidayati, H., 2020).

The use of interactive learning media
such as PhET Simulations can also help
students understand abstract concepts in
science more easily and engagingly. PhET
Simulations provide a variety of interactive
simulations  that allow students to

experiment, observe, and analyze various
scientific ~ phenomena  directly.  The
application of the PhET-assisted PBL model
was selected because it provides a holistic
approach to learning physics. This media

enables students to visualize abstract
concepts directly, enhancing their
engagement in the learning process and
systematically developing their critical
thinking skills. The Physics Education
Technology (PhET) simulation media

consists of animated designs that can be used
to achieve physics learning objectives. PhET
Simulations are developed by professionals
to facilitate physics teachers in delivering
learning materials (Novita et al., 2023). In
addition to assisting teachers, PhET
Simulations  also  enhance  students'
understanding of the material, especially
regarding natural phenomena (Rizaldi &
Jamaludin, 2020).

Utilizing PhET Simulations in physics
learning offers innovative solutions to
simplify ~ complex  concepts  through
visualization and interactivity. This media is
designed to support the problem-based
learning model (Problem-Based
Learning/PBL), which encourages students
not only to wunderstand the material
theoretically but also to apply it in real-world
contexts. With simulations resembling
laboratory experiments, students can explore
physical phenomena such as waves,
electricity, and mechanics in a safe, efficient,
and enjoyable way (Hidayah, 2022). Based
on previous research, PhET Simulations have
been proven effective in enhancing students'
understanding, developing critical thinking
skills, and facilitating teachers in creating
meaningful and  contextual learning
experiences (Rizaldi et al., 2020).

Moreover, PhET Simulations provide
flexibility in learning by offering various
features that can be customized according to
the needs of students and teachers. These
simulations allow students to control specific
variables, observe changes that occur, and
draw conclusions independently, thus
supporting exploration-based learning. In
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classroom implementation, PhET can also be
used as a formative evaluation tool to assess
students' conceptual understanding directly
through interactive activities. With this
approach, students not only learn about
theory but also gain a deeper understanding
of the scientific process. The use of PhET is
also relevant to the demands of 21st-century
education (Novita, 2023), as it enhances
critical thinking skills, creativity, and
problem-solving abilities that are essential in
the modern era.

With the results of this research, it is
hoped that it can make a tangible
contribution to improving physics teaching
methods in Indonesia, making them more
relevant to the needs of the 21st century.
Additionally, this research is expected to
serve as a reference for educators and
curriculum developers in creating innovative,
interactive physics learning experiences that
focus on developing students' critical
thinking skills.

METHODS

This research employs a systematic
literature review (Systematic Literature
Review). A systematic literature review is a
method used to collect and synthesize
scientific evidence to answer specific
research questions with a clear and
reproducible approach (Larasati, Yusril &
Zukri, 2021). This method aims to gather all
published evidence regarding the topic and
evaluate the quality of that evidence.

The systematic literature review
method is applied to identify, analyze, assess,
and interpret all existing research related to
the interesting phenomenon, focusing on
relevant research questions (Utomo, P.,
Asvio, N., & Prayogi, F., 2024). The process
of the systematic literature review in this
research follows the steps outlined by Richter
et al. (2020) (Sutisna et al., 2022). The stages
of this research are illustrated in the
following diagram.
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Figure 1. (Diagram of the systematic

literature

(Zawacki-Richter et

2020))

1. Develop Research Questions
The research questions developed in
this study are as follows:

review procedure

al.,

RQ1 : How can the objectives of
Physics learning in high school
be achieved based on the results
of a review of research articles
regarding the Problem Based
Learning model?

RQ2

: Does

the

Problem Based

Learning model influence the

achievement of
learning objectives in
school?

2. Selection Criteria
The selection criteria for this study are
shown in the following table:

Physics
high

Table 1. Inclusion and Exclusion Criteria

Kriteria a. The article is in
inclusion accordance with the
research topic
regarding  problem-
based learning (PMB)
or problem-based
learning (PBL) in
elementary school
mathematics subjects.
b. Publications  (2010-
2021).
c. Full text
Kriteria a. Research journals or
exclusion scientific papers
outside the research
topic.
b. Publication before
2010.

Unfull text

71
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3. Developing the Search Strategy

The search process is carried out using
a search engine (using Google Chrome)
with the site address
http://garuda.ristekdikti.go.id

Search strings require more specific
searches and avoid filtering too large
amounts.

Search strings for this research:

("Problem-based learning
model” or  "Problem-based
learning model* or "PBM

model” or "PBL model") and
("Mathematics" or "Math™) and
("Primary School™ or "SD " or
"Elementary School").

The Study Selection Process
The study selection process is a process
where the title and abstract of the
article are checked first to determine
whether the research is relevant or not
(Zawacki-richter et al, 2020).

Appraising the Quality of Studies

In SLR research, the data found will be

evaluated based on the following

quality assessment criteria questions:

QA1 : Has the journal article been
indexed?

QA2 : Does the article write about
research  problems that are
relevant to this research?

QA3 : Does the article use relevant
research methods to improve
students' critical thinking skills
using the Problem Based
Learning model?

From each journal article, an answer

value will be given for each question

above with Y (Yes) or T (No).

Synthesis result of research question

The synthesis process is not just listing
research literature studies. More than
that, the synthesis process is an effort
to integrate information from findings

to answer research questions. The
results of the research were analyzed
and then conclusions were drawn to
answer the research questions that had
been set.

Report Findings
The final step in SLR research is to
create a research results report.

RESULTS AND DISCUSSION

1. Result and Search

The results of the search process are
displayed in Table 2 and grouped by journal
type to make it easier to see the type of data
or journal type obtained.

Tabel 2. Grouping by Journal

No Tipe Journal Number
of
Articles
1  Education & Learning 2

2 Journal of Studies, Innovation 1
and Applications in Physics

Education
3 Scientific Journal of Physics 2
Education
4  Archipelago Scientific Journal 1
5  Scientific Journal of 1

Mathematics Education

6  Educational Professional 3
Scientific Journal

7 Journal of Education and the 1
Teaching Profession

8  Journal of Education 2

9  Journal of Education: Theory, 1
Research and Development

10 Journal of Mathematics and 2
Science Education

11 Journal of History & History 1
Education

12 Journal of Community Service 1
for the Archipelago

13 Indonesian Classroom Action 1
Research Journal

14 JOPPAS: Journal of Public 1
Policy and Administration
Silampari

-

15 Research Journal

-

16  Journal of Information

Systems

17  Journal on Education

18 Pedagogics

19  Visipena

I

20 Scholar
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21 Edycation Journal, 2 Siswa
Mathematics & Science 3 Dedora Literatur 2024 Y Y Y
22 Journal of Education & Social 1 Milda & e Study
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23 In Annual International 2 Applicati
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Students Learning
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3. Hasil Quality Assessment (QA) Nurhasana Pada
Table 3 shows the quality assessment h Mata
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A A A Uit Yunior analisis:
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Hamdalia Problem- Amadeus model

Herzon, Based poort, Puji pembelaj
Budijanto  Learning
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Fatmi Media man
PhET konseptu
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Hasil dalam
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