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Abstract

Critical thinking is an essential skill in 21st century society. The condition of students'
critical thinking skills is the basis of implementation Problem Based Learning (PBL)
in geography class. This study aims to determine the level of Influence of the PBL on
Students' Critical Thinking Skills on Natural Disaster Mitigation material. This
research used a quasi-experimental method with a non-equivalent control group
design, which is a design consisting of two groups, namely the experimental and
control groups. Sampling technique was purpossively, consisting of 13 experimental
class students and 12 control class students. The data collection technique involves
written essay tests in both pretest and posttest. The data has been analyzed
quantitatively. The research results indicate that, descriptively, students in the PBL
group achieved higher average scores in critical thinking skills compared to those in
conventional learning. Furthermore, a significant difference exists in critical thinking
skills between the PBL group and conventional learning, with PBL demonstrating a
significant impact on students' critical thinking skills. It is better if the PBL is given
by teachers to improve students' critical thinking skills.
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INTRODUCTION

Education is one way to improve the quality of learning resources in accordance
with the needs of today's times, because education is a learning process that can be
done to hold a learning process, namely teachers, students, and teaching methods
(Hayati & Murdy, 2016; Abdullah, 2021a). The quality of education itself can be
seen from several factors including teachers / teaching staff, school infrastructure
and learning resources. Teachers also have a very important function and role for
improving the quality of classroom learning, one of which is to increase the interest,
intelligence, motivation and cognitive attitude of students (Abdullah, 2021b). In
addition, in the quality of learning teachers can also provide innovative learning in
the classroom, so that innovative learning can prioritize students as the center of
learning (Anggraini, Purwanto, & Nugroho, 2020).

Success in education cannot be separated from success in a learning process
(Rusman, Kurniawan, & Riyana, 2015). In order for students to understand well the
material delivered by educators, educators must have knowledge, abilities, abilities,
and expertise in teaching. Geography lessons that have specific material
characteristics require teachers to be more critical in learning process activities. One
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of them is the use of varied learning models. Critical thinking skills are students'
ability to analyze arguments, make conclusions using reasoning, judge or evaluate,
and make decisions or solve problems. Critical thinking skills are also important
because learners who are able to think critically about a problem will produce good
output in their education. One learning model that can be used to improve students'
critical thinking skills is the PBL. In the application of the PBL, students will work
in groups to collect information and solve problems given by the teacher. In this
learning students need companions, motivators and facilitators, namely teachers.
So that students are required to be active and also accustomed to critical thinking
(Dewi et al., 2021). Technology and information can be utilized in learning
activities, including in geography learning using PBL models using various online
learning platforms (Triyanto et al., 2022).

The ability to think critically is an important aspect in creating an innovation
and finding ideas to solve a problem. Thinking kirits can train learners to develop
many ideas and arguments, asking some questions (Akioglu & Tandogan, 2007).
Students who have critical thinking skills will have a critical mindset, have more
grasping power, also maximum learning outcomes, and are able to think
divergently. In other words, students who have critical thinking skills will have a
high mindset and comprehension when compared to students who do not have
critical thinking skills. So students who have critical thinking skills will be able to
find ideas and solve problems, therefore critical thinking skills are needed to have
in the learning process.

However, in reality, students' critical thinking skills in Indonesia today tend to
be low. This is evidenced by the results of the Trends in International Mathematic
and Science Study (TIMSS) study in 2011 showing that Indonesia is in the bottom
3 of all 32 participating countries. Similar results can also be seen from the results
of the Programme for International Student Assessment (PISA) study in 2012, the
results of the PISA survey in 2012 showed that the literacy ability of Indonesian
students was in position 64 out of 65 participating countries. In addition, the reality
on the ground in the learning process in some schools also shows that students’
critical thinking skills have not been developed. This is because teachers transfer
their knowledge using the lecture method, thus making students less critical in
solving problems, as well as teaching and learning activities less efficient and in the
end students are unable to develop their critical thinking skills. Because teachers
tend to still use conventional learning models, so that it has an impact on the low
level of student creativity which can also affect student attitudes in learning, namely
students tend to be silent and rarely ask questions related to ongoing learning, and
there is still a lack of learning models that play an important role in stimulating the
mindset in students.

One alternative to developing students' critical thinking skills is important to
teach, because students must have the capital to analyze problems about the
geography learning process so that students are able to apply ideas and find
solutions to solve problems that exist in everyday life (Adiwiguna, Dantes, &
Gunamantha, 2019). In addition, critical thinking skills are thinking that has a
purpose (proving a thing, interpreting the meaning of something, solving a
problem), but critical thinking can be a collaborative and non-competitive effort.
Critical thinking is reasonable, reflective thinking that is focused on deciding what
to believe or do, This is in line with (Susetyo & Astina, 2017). Students' critical
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thinking skills will always be active in solving various kinds of problems through
knowledge and intellectual abilities in integrating learning materials and learning
models. The PBL has a learning model in which learning activities only focus on
activities that are prioritized in procedures to solve a problem (Yulianti & Gunawan,
2019). The statement is in line with Wijayanti and Amirudin (2016) that the PBL is
a model that emphasizes contextual learning that can develop critical thinking skills
in students.

Responding to these problems, there needs to be an effort by teachers in
choosing learning models that can develop higher-order thinking skills, especially
critical thinking skills. Furthermore, the learning model must be able to improve
students' critical thinking skills in learning. According to Mabruroh and Suhandi
(2017), PBL is a learning model that presents problems so as to stimulate learners
to learn. In the classroom, students work together to form teams in groups to solve
problems and find solutions to real-world problems (real word). The PBL was
developed because it can affect students' critical thinking skills and increase interest
and motivation in the teaching and learning process so that there is no longer an
assumption that learning is a more active teacher than students (Amir, 2015)

This research on the influence of the PBL on students’ critical thinking skills
has been carried out by a number of researchers. The research was conducted by
Habibah et al. (2022), the effect of the PBL based on blended learning on the critical
thinking skills of class XI Students at SMAN 2 Mataram, then previous research
conducted by Sulastri, Supeno, and Sulistyowati (2022) on the implementation of
PBL to improve students' critical thinking skills in geography learning. Therefore,
this study aims to understand the influence of the PBL on students’ critical thinking
skills on natural disaster mitigation material.

RESEARCH METHOD

The method used in this study is quasi-experimental. Basically, this method is done
because it is given different treatment in the experimental group and the control
group. This experimental research method is usually carried out to examine the
extent of direct influence on a treatment. Research in experimental classes will be
given a treatment on the Project Based Learning learning model, while for the
contorl class, it uses conventional learning models such as using lecture methods,
and questions and answers.

The population in this study were all students of State High School 3 Ternate
City, and the sample used was 25 students consisting of 13 students as the
experimental class and 12 students as the control class. The sampling technique in
this research uses purposive sampling, namely sampling is adjusted to certain
considerations and characteristics. This research was conducted in September 2023.

This research instrument is a written test in the form of essay questions to
measure students' critical thinking skills in geography subjects. The preparation of
test instruments is developed by adapting indicators of critical thinking skills. The
critical thinking skills test consists of 6 description questions. The analysis of the
instrument used is an expert validity test. The questions will be given during the
posttest.

Data analysis techniques in this study use quantitative analysis, which is an
analytical technique whose analysis is carried out by calculation, because it is
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related to numbers, namely test results given to students. At the initial stage,
prerequisite tests were carried out on the data obtained, namely by testing normality
and homogeneity. Furthermore, it will be carried out for the t-test of the independent
sample t-test technique with a significance level of 5% using the SPSS software
application version 22.

RESULTS AND DISCUSSION

This study aims to determine the difference in students' critical thinking skills
between the PBL and conventional groups, and the effect of the application of the
PBL on students' critical thinking skills on natural disaster mitigation material. In
the study, ten indicators were used to measure students' critical thinking skills. In
the experimental class, the PBL learning model was applied, while in the control
class, conventional learning was applied with lecture and question and answer
methods. In this study, prerequisite tests were first carried out on pretest and posttest
data, then hypothesis tests were carried out. This was done on both pretest and
posttest data from the control class and experiments using independent sample t-
test.

Table 1. Descriptive Statistics
N Range Minimum Maximum Mean Std. Dev.

Pretest PBL 25 41 39 80 60.16 13.545
Posttest PBL 25 20 70 90 79.40 6.007
Pretest Conventional 25 31 39 70 52.48 10.377
Posttest Conventional 25 25 60 85 70.20 6.371

Based on Table 1, it shows that for the Pretest in the PBL class with a minimum
value of 39, and a maximum value of 80, while for the Posttest in the experimental
class with a minimum value of 70, and a maximum value of 90. The average value
in the experimental class Pretest score is 60.16, and the experimental class Posttest
value is 79.40. While the standard deviation value in the experimental Pretest was
13.545 and the Posttest was 6.007.

In addition, the Pretest minimum value in the conventional as the control class
is 39, and the maximum value is 90. As for the manimum score in the control class
for Posttest is 60, while the maximum value is 85. The average value in the control
class Pretest is 52.48 while the Pretest is 70.20. In addition, the standard deviation
value of the control class Pretest is 10.337 while the Posttest is 6.371. The next step
is to conduct a normality test, the results are presented in Table 2.

Table 2. Normality Test Results

Data Kolmogorov-Smirnova Shapiro-Wilk
Statistics df  Sig. Statistics  df  Sig.
Pretest PBL .200 26 .029 877 26 .006
Posttest PBL 248 26 .025 .889 26 .010
Pretest Conventional 194 26 .021 911 26 .032

Posttest Conventional 193 26 .020 .928 26 .077
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In Table 2, Pretest and Posttest data mentioned that the normality test was
carried out through the Kolmogorov-Smirnov or Shapiro-Wilk method. If the Sig.
was more than a=0.05, then the data sample comes from a normally distributed
population. For this reason, through the results of the normality test analysis, it will
be known that the Pretest data on students' critical thinking skills in the
experimental class with a siginification level of 0.29, while for the control class of
0.21, it can show that for the level of significance in the Pretest data for
experimental and control classes of more than 0.05, the distribution of the Pretest
data is stated as normal distribution. The Posttest data on students' critical thinking
skills in the experimental class with a signification level of 0.025 and a control class
of 0.20. It can show that for the level of significance in the Posttest experimental
class and control class more than 0.05, then the distribution for the Posttest data is
normally distributed.

The subsequent step involves applying a homogeneity test, and the results are
presented in Table 3.

Table 3. Homogeneity Test Results
Levene Statistic dfl  df2 Sig.

Based on Mean 012 1 48 974
Based on Median .000 1 48 1.000
Based on Median and with adjusted df .000 1 46.703 1.000
Based on trimmed mean .012 1 48 979

Based on Table 3, the results of the homogeneity test of Posttest data critical
thinking skills, the level of significance of Posttest data on critical thinking skills
was 0.12. Judging from the Based on Mean data because it looks at the equation
based on the average value (mean). This means that the significance is more than
0.05, so the Posttest data of critical thinking skills of the experimental class and the
control class have homogeneous variance. The results of normality and
homogeneity analyses provide the statistics for hypothesis testing.

The hypothesis test was analyzed using a parametric statistical test, namely the
independent sample t-test. The terms of the hypothesis test are if the value of Sig.
(2-tailed) < 0.05, then there is a significant difference between the critical thinking
skills of the conventional and the PBL class. The results of the hypothesis test are
presented in Table 4.

Table 4. Independent Sample t-test

5 -
Mean Difference t df  Sig. (2-tailed) 95% Confidence Interval
Lower Upper

9.200 5.254 48 .000 5.679 12.721

Based on Table 4, the hypothesis test results on the posttest data of critical
thinking skills, Sig.=0.000<0.05=a, this leads to the conclusion that there is a
significant difference in the average critical thinking skills between the PBL and
conventional groups.

Additionally, further analysis is to find out whether the effect of PBL is
significant on students critical thinking skills. The results of the analysis for the
purpose are presented in Table 5.
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Table 5. Results of Simple Linear Regression Analysis

Unstandardized Standardized
Type Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 68.145 6.934 9.828 .000
PBL .047 113 .085 416 .681

Based on Table 5, it shows that p-value (Sig.) =0.000, and the p-value will be
compared to «a=0.05. Because the p-value=0.000 < 0.05=aq, it can be concluded that
there is an influence of the PBL on critical thinking skills. Meanwhile, to find the
magnitude of the influence between the PBL model and critical thinking skills can
be seen in the results of simple linear regression analysis, through guided by the
value of R square or R? in Table 6.

Table 6. Model Summary
Type R R Square  Adjusted R Square Std. Error of the Estimate
1 8132 597 534 7.47582
a. Predictors: (Constant), PBL

Based on Table 6, it shows that the R square is 0.597. This value means that the
influence of the PBL on critical thinking skills is 59.7% and 40.3% of critical
thinking skills are influenced by other variables that are not studied. Through this
it can be concluded that the PBL have a stage that will support students' critical
thinking skills so that students can be problem-oriented whose focus is on students
so that where the teacher provides teaching material content in the form of learning
objectives, describes and motivates students to always be involved and active in
overcoming problems, and organizes students to work independently so that where
the teacher always helps students can Encouraged to conduct independent
investigations and work in groups. In addition, students are invited to carry out
experiments as part of learning. Then to find a solution in the form of a teacher
giving an assignment to find an explanation and solution to the problem at hand.
Upon completion, students can also Develop and present the results of this Teacher
can also help students through planning and preparing results that are in accordance
with expectations. As well as students making reports on the results of discussions
and analyzing and evaluating where the teacher can help students and reflect on
investigations in the process carried out (Gultom & Adam, 2018).

To see how students have a critical way of thinking, of course, what is done is
to use a learning model based on Project Based Learning. Please note that the
learning model Project Based Learning that is how to encourage these students to
get to know more about how to learn and work together in groups to find solutions
in solving problems in the real world. Through this PBL, students are expected to
be able to find a concept through problems that occur in the environment around
them. The PBL can also be done in this study can be started with initial data
collection with the aim of knowing how the initial picture of a critical thinking skill
in students. The implementation of the learning process used through a learning
model based on projecet based learning can be seen that in the activity of a learning
will place students as a central point in learning activities carried out by the teacher.
The teacher himself is a facilitator who encourages these students to be more active
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in learning in the future. This is also in line with Riandi and Suryanto (2019) which
states that student learning is only seen as a learning subject that needs to be actively
involved in the learning process, but the teacher is only a facilitator who guides
student learning activities. Through the PBL, students can be encouraged to help
the spirit to build their own knowledge by going through the stages in the PBL,
students are more focused on discussing with group members so that students are
more independent and feel confident to understand and dominate the questions
given by the teacher.

PBL is directly approach to students find problems authentically so that students
are able to answer and compile their own knowledge, and can grow strong skills
through inqury and make students able to make students more independent and
confident (Hosnan, 2014). In the activity of using the PBL is how the teacher can
provide motivation to students because basically these students will train critical
thinking, analyze problems and be able to improve the ability of critical thinking
skills so that teachers can also play an important role in motivating students to solve
problems will be raised as learning topics (Sianturi, Sipayung, & Simorangkir,
2018). Through this learning, teachers can also provide learning media prepared in
the learning process so that these students are easily able to use the learning media.
This is done because the learning media prepared is in the form of a package book
on the student handbook including videos, audio visuals, and power points that will
be made by the teacher and then uploaded to youtube as well as some learning
videos that are very relevant to the learning material then downloaded via youtube
and the link will all be shared by the teacher through student wahtsaap groups in
both experimental classes and control classes. In addition, these students can also
access learning materials anytime and anywhere, this makes students in the
whatsaap group will be able to collect assignments as well as ask and discuss related
problems that they do not understand so that it can be photographed in limited
subject hours.

According to Pusparini, Feronika, and Bahriah (2018) states that PBL and
students' critical thinking skills will have a significant relationship. So that in a
learning model there are some physical differences, these differences are seen in
student output in critical thinking skills. This is in agreement with Azizah et al.
(2014) which determines that in the stages of learning activities with the PBL, the
result is the process of improving students' abilities in critical thinking skills in
students. In addition, according to Goddess (2020) Student response and classroom
atmosphere become more conducive and support the improvement of critical
thinking skills that are the result of using the PBL (Sutrisno, 2019) "Teaching in the
PBL is based on a problem so that students are able to solve problems, whose
problems are authentic problems with specific aims and objectives to compile and
grow student knowledge, redevelop inquiry and improve high-level skills, as well
as develop independence and confidence (Herliati, 2022).

A person’'s critical thinking ability can be seen from the way he gives opinions
confidently and the way he acts by giving reasons (Mabruroh & Suhandi, 2017). In
addition, students' critical thinking skills need to be developed so that students use
their thinking critically to solve a given problem. According to Hasanah,
Rajagukguk, & Shafa (2020), critical thinking must meet the characteristics of
thinking activities which include: analysis, synthesis, problem recognition and
solution, conclusion and assessment. Moreover, Maryam et al. (2019) which means
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that critical thinking is very necessary for students to prepare themselves to face the
future era of globalization. In addition, according to Risnawati, Nisa, and
Oktaviyanti (2022) Critical thinking is essential for social and intellectual life.
Critical thinking is a key competency to solve problems necessary for individuals
to live successfully and responsibly and for society to face present and future
challenges. Critical thinking is a way of higher-order thinking or thinking by
producing the ability to identify a problem, analyze, and determine the steps of
solving, making conclusions and making decisions.

Through observations for the control class in terms of activities, it can be seen
that during the learning process, students only listen to the delivery of material
without challenging students to think critically. This makes students feel bored,
unmotivated, lazy and distracted when listening to the teacher in class. This is
displayed when the teacher explains that some students are not paying attention. As
Sanjaya (2012) points out, the teacher-centered learning model, where the teacher
is the source of learning, is not very effective. The disadvantage of this traditional
method is the presence of interaction between teachers and students, although there
IS no interaction between students. As a result, the teacher plays an important role
in classroom learning activities, leading to passive thinking of students.

Based on the results of the description in the previous research above, it can be
concluded that the PBL can be used as a reference for the learning model used by
teachers in teaching. In PBL activities, it is better to designate students who are less
active when in class, prepare questions in advance before carrying out teaching and
learning activities, and ensure that the questions asked represent the existing ones.
For other researchers, for future researchers, who are interested in carrying out
research that can be used as information or reference material when conducting
similar research. It is hoped that the results of this study as an evaluation and can
be developed with further research to meet the shortcomings that can be seen
objectively.

CONCLUSION

This research concluded that descriptively, students in the PBL group achieved
higher average scores in critical thinking skills compared to those in conventional
learning. Furthermore, a significant difference exists in critical thinking skills
between the PBL group and conventional learning, with PBL demonstrating a
significant impact on students' critical thinking skills. This is shown that the results
of the hypothesis test of students' critical thinking skills with a significance level of
0.000<0.05, as well as for the experimental class Pretest score with a minimum
score of 39, and a maximum score of 80, while for the Posttest in the experimental
class with a minimum score of 70, and a maximum score of 90, and the average
score in the experimental class Pretest score is 60.16, and the experimental class
Posttest score of 79.40. While the standard deviation value in the experimental
Pretest was 13.545 and the Posttest was 6.007. In addition, the Pretest minimum
value in the conventional as the control class is 39, and the maximum value is 90.
As for the manimum score in the control class for Posttest is 60, while the maximum
value is 85. The average value in the control class Pretest is 52.48 while the Pretest
is 70.20. In addition, the standard deviation value of the control class Pretest is
10.337 while the Posttest is 6.371. Meanwhile, the magnitude of the influence of
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the PBL on critical thinking skills is 59.7% and 40.3% of critical thinking skills are
influenced by other variables that are not studied. As a follow-up research step, it
IS better if the PBL is given by teachers to improve students' critical thinking skills
on similar subjects and variables at different times and places. In addition, for future
studies, researchers are expected to take more samples so that the data can form a
normal curve.
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