JPPIPA 9(8) (2023)

Jurnal Penelitian Pendidikan IPA

Journal of Research in Science Education

JPPIPA

2 O

http:/ /jppipa.unram.ac.id/index.php/jppipa/index

i)

The Influence of Problem Based Learning Model on the Critical
Thinking Elementary School

Ellen Widy Yuliasandra!, Fitria Wulandari®*

1 Elemetary Scholl Teacher Education, Faculty of Psychology and Educational Sciences, University of Muhammadiyah Sidoarjo, Indonesia.

Received: May 2, 2023
Revised: July 5, 2023
Accepted: August 25, 2023
Published: August 31, 2023

Abstract: This study aims to determine the influence and effect’s magnitude of Problem
Based Learning on the critical thinking skills of fifth grade students at Jeruk Purut II
Elementary School. The research method used is quantitative research with the type of
Pre-Experimental Design and One Group Pretest-Posttest Design. The data collection
technique uses a critical thinking ability test sheet consisting of 12 questions. Data
analysis technique using paired sample t-test and ETA squared t test. The results of the
pretest and posttest hypothesis testing showed a sig. (2-tailed) 0.00 which is less than
0.05 so that there is a significant effect of the Problem Based Learning model on critical
thinking skills. Then, the eta squared calculation shows a value of 0.88 which is belong
to very large category. The conclusion from the research results is that the Problem
Based Learning model influences the critical thinking skills of fifth grade elementary

Corresponding Author:
Fitria Wulandari
fitriawulandaril@umsida.ac.id

DOI: 10.29303 /jppipa.v9i8.3766

© 2023 The Authors. This open access
article is distributed under a (CC-BY
License)

Introduction

The development of critical thinking skills is carried
out according to the philosophy of education put
forward by Ki Hajar Dewantara. He was a figure in the
Indonesian independence movement and a pioneer of
education for the Indonesian people. The basic
philosophy of Ki Hajar Dewantara is that education
guides students to survive in the future. The function of
education is to guide all potential children so that they
can develop and be useful when they are adults (Niyarci,
2022). In his view, the theory of an independent spirit
will give freedom to children to develop their potential
inlearning (Sani et al., 2022). Thus, Ki Hajar Dewantara's
educational philosophy is the development of the full
potential of the child (Sugiarta et al., 2019). By applying
the educational philosophy of Ki Hajar Dewantara,
students can fully develop their potential, including
critical thinking skills.

The application of Ki Hajar Dewantara's
philosophy in learning in elementary schools can use the
Problem Based Learning model. Students will be
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school students and with effect’s magnitude belong to very large category.

Keywords: Critical Thinking Skills; Elementary School; Problem Based Learning

introduced to real problems that exist in their
environment and find solutions according to the
Problem Based Learning model. This is the essence of Ki
Hajar Dewantara's educational philosophy because he
emphasizes education for children who can prepare
them to survive in society as adults. By developing skills
and solving problems, students will have useful skills
when they grow up. Even though Ki Hajar Dewantara's
educational philosophy has existed for a long time, it is
still relevant for the development of education in
Indonesia through the Problem Based Learning model
approach.

Students' critical thinking skills in science learning
are still low based on the results of PISA (Michie, 2019;
Wicaksono & Sayekti, 2020). This is evidenced by
looking at the results of Indonesia's Program for
International Student Assessment (PISA) in 2018 which
showed that Indonesia was in 74th place out of 79
countries (Utama & Kristin, 2020). Meanwhile,
according to the results of the Trend in International
Mathematics and Science Study (TIMSS) study,
Indonesia was ranked 44th out of 49 countries in 2015
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(Nurvitasari et al., 2022). TIMSS is organized by the
International Association for the Evaluation of
Educational Achievement (IEA), which aims to examine
students' critical thinking levels. Therefore, learning that
can improve critical thinking skills is not only important
for the current development of students but also for their
future (Bezanilla et al., 2019).

Critical thinking is a way of thinking in a directed
process to solve problems and make scientific decisions
in everyday life (Montoya et al., 2022). Critical thinking
skills need to be developed in science learning because it
trains students to solve problems actively and
independently (Xu et al.,, 2023). Critical thinking in
science learning is the mental process of students to
evaluate various information they have so that they can
find solutions to science problems (Prabasari &
Wahyuningsih, 2021). Therefore, critical thinking skills
need to be trained and accustomed to in science learning
so that they can develop properly. Critical thinking skills
is based on reflective thinking to determine the best
alternative to solve the problem (Hamiyati et al., 2022).
Critical thinking is one of the characteristics of
intelligent people, but critical thinking occurs when it is
preceded by critical awareness which can be developed
through education. The importance of teaching critical
thinking cannot be ignored anymore, because critical
thinking can be a basic process in a dynamic state that
allows students to repeat and reduce future
uncertainties, so it is hoped that students will be able to
deal with various problems that make sense (Raj et al.,
2022).

Critical thinking aims to critically evaluate what we
do for valid reasons, use research standards as a result
of decision making, apply various strategies that are
structured and justify the definition and application of
these standards, seek and collect reliable information as
evidence to support evaluation (Seibert, 2021). Critical
thinking skills can encourage students to generate new
ideas or thoughts about world issues. Students are
trained to choose different opinions to distinguish which
opinions are relevant and irrelevant, which opinions are
correct and which are not.

The characteristics of critical thinking in terms of
knowledge, abilities, attitudes, habits are using facts
appropriately and honestly, organizing thoughts and
expressing them clearly or reasonably, distinguishing
between conclusions based on valid logic, identifying
adequacy of data, supporting an argument that is
irrelevant and presenting relevant arguments,
questioning a view and questioning the implications of
a view, realizing that the facts of one's understanding are
always limited, recognizing the possibility of error from
an opinion and the possibility of being able to in an
opinion.
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Critical thinking indicators according to Facione in
(Utami et al., 2019) are interpretation, analysis, inference,
evaluation, explanation and self-regulation.
Interpretation indicators are understanding and
expressing or the meaning of various experiences, rules,
procedures or criteria. Then on the indicator analysis,
identify the intended and actual inferential relationships
between questions, concepts, descriptions that are
intended to express judgments. After that, an evaluation
indicator is used to assess questions that notes. Then the
inference indicator is to identify the necessity to draw
reasonable conclusions. The explanation indicator is to
state and justify that reasoning in relation to evidence
considerations, and present one's reasoning in the form
of a convincing argument. The last indicator is self-
regulation, which is consciously monitoring one's
cognitive activity and the results learned, especially by
applying skills in analyzing or correcting one of one's
reasoning or results (Liu & Pésztor, 2022).

Based on pre-research observations on the science
learning process for fifth grade students at Jeruk Purut
IT Elementary School, the learning model applied is not
optimal. Observation of thinking ability was carried out
using a critical thinking ability test instrument given by
fifth grade students. The test results were calculated
using predetermined criteria. Students' critical thinking
skills have not yet developed because they still use the
conventional lecture method so the results of the pre-
research test show that only 10.5% of students can do
critical thinking questions. The pre-research test was
given in the form of 5 essay questions. Of the 19 students
who took the test, 17 students had not demonstrated
good critical thinking skills. They fail to understand the
problem and are not used to solving problems. Science
lessons provided do not require reasoning,
argumentation and the problem solving in the
environment around students. Thus, the science
learning process at SDN Jeruk Purut II is not optimal in
developing critical thinking skills.

Problem Based Learning is a learning method that
can improve critical thinking skills in elementary school
age students. The use of Problem Based Learning will
increase student activity in participating in class
(Kamala et al., 2022). Students not only receive
information from teachers but actively seek, collect and
organize information to find solutions to real problems
in the environment around them. The application of
Problem Based Learning can improve students' ability to
solve problems critically (Alberida et al., 2022; Seibert,
2021; Ulger, 2018). Problem Based Learning can provide
opportunities for students to express thoughts and
provide similar experiences with ideas that students
already have (Nurvitasari et al., 2022).
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Problem Based Learning focuses on student
learning process or student-centered learning (Fidan &
Tuncel, 2019). By using Problem Based Learning,
students can be more critical in learning science because
they try to find solutions to problems in real life based
on the science concepts, they learn (Setiati & Jumadi,
2023). Previous research on the effect of implementing
Problem Based Learning on critical thinking skills in
students showed a significant influence (Anggraini et al.,
2023; Aufa et al., 2021; Handayani, 2021; Rahmadita,
Mubarok, & DPrahani, 2021; Yana, 2022; Yulia &
Salirawati, 2023). Problem Based Learning can improve
the ability to think critically, analytically, systematically
and logically in finding solutions to problems
(Ahmadiah et al., 2023). Students are directed to conduct
empirical knowledge-based research so that a scientific
attitude can develop (Alava et al., 2021). Students are
also taught to work together with friends to build
effective communication, exchange information and
process data together in solving science problems
(Nurlaelah, 2023).

The Problem Based Learning model is one of the
models used to present the main problems that occur
around the student's environment. The problems
presented are the key to the success of the Problem
Based Learning model because students are guided in
the process of activities to solve these problems during
the learning process. The syntax in Problem Based
Learning is to provide orientation to students towards
problems, prepare students to take part in learning,
provide guidance to students to carry out scientific
investigations, present the results of investigations, and
evaluate the problem-solving process. By using the
Problem Based Learning model, teachers can develop
students' abilities to the maximum extent possible in
learning activities. While the syntax of the Problem
Based Learning model according to Arrends in
(Firmadani & Wulansari, 2020) consists of five phases,
namely: the first phase is the orientation of a problem in
students. In this phase, the teacher will explain the
purpose of learning to students, namely solving a
problem. The second phase is grouping students to do
research. The teacher will divide the tasks in each group
according to the problems to be solved by students. The
third phase is guiding students to collect information
from various sources, conducting experiments to find
out the truth, and determining solutions that can solve
problems. The fourth phase is presenting the results
where the teacher will help students to prepare
experimental results in the form of a report and present
the report in front of the class. The fifth phase is the
evaluation of the problem-solving process. The teacher
will help students to evaluate the experimental activities
carried out along with the processes that have been used.
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Based on the results of previous research conducted
by (Utama & Kiristin, 2020), it shows that Problem Based
Learning affects improving the critical thinking skills of
elementary school students. Then (Lailaturrahmah et al.,
2020) research shows that Problem Based Learning has a
positive effect on the ability to think critically in science
students of fifth grade elementary school students.
Furthermore, (Rahman et al., 2020) research shows that
the Problem Based Learning model influence students'
critical thinking skills and understanding of natural
science concepts.

The importance of this research is to fill the gaps in
previous research on specific research object, namely
fifth grade students at SDN Jeruk Purut II. Research at
the level of elementary school students is relatively small
so that this research can contribute to the development
of learning in elementary schools. This study uses the
educational philosophy of Ki Hajar Dewantara in
applying the problem-based learning model to improve
students' critical thinking skills.

The existence of this research has benefits in the
learning process, namely providing meaningful learning
for elementary students. Meaningful learning for
students is learning that encourages problem-solving
skills by applying knowledge, combining information
and skills, increasing motivation to learn and
developing interpersonal relationships in group work.
This study aims to describe any effect of the Problem
Based Learning model on critical thinking skills in fifth
grade students.

Method

Research on critical thinking skills of Jeruk Purut II
Elementary School students wuses a quantitative
approach, namely an approach that uses aspects of
measurement, calculation, formulas and certainty of
numerical data in research designs, hypotheses, data
collection, data analysis and conclusions up to writing.
The type of research used is pre-experimental, which is
a type of research that has not carried out a true
experiment because it is still influenced by external
factors (Zyphur & Pierides, 2020).

The design of the research method uses a one group
pretest-posttest design that provides an initial test
(pretest) before being given treatment and a final test
(posttest) after being given treatment (Lo et al., 2020). In
the one group pretest-posttest design it consists of
objects before treatment (O1), treatment, and objects after
treatment (O2). The independent variable is indicated by
the treatment, which is the Problem Based Learning
method, while the dependent variable is the ability to
think critically as indicated by the differences in pretest
and posttest (O1-Oz).
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Pretest Treatment Posttest
1 — X E— Oz

Figure 1. One group pretest-posttest design (Sugiyono, 2021)

The research will be carried out by giving an initial
test before applying the Problem Based Learning
method to science learning with the theme of heat and
displacement, then the final test is given after the
application of the Problem Based Learning method. The
results of the t-paired test at the initial and final tests will
show the significance of the effect of Problem Based
Learning on the critical thinking skills of fifth grade
students at SDN Jeruk Purut II. The two- tailed t-paired
test uses a significance value of 5%. If there is a
significant difference in the results of the initial and final
tests, the Problem Based Learning method affects the
critical thinking skills of fifth grade students at SDN
Jeruk Purut II. Meanwhile, if there is no significant
difference, the Problem Based Learning method will not
affect the critical thinking skills of fifth grade students at
Jeruk Purut II Elementary School.

The research sample was fifth grade students at
Jeruk Purut II Elementary School, totaling 19 students
consisting of 15 boys and 4 girls. Population is a
generalized area consisting of subjects who have certain
characteristics to be studied (Zyphur & Pierides, 2020).

Data collection techniques using tests. The test is a
procedure for measuring ability in ways and rules that
have been determined (Musianto, 2002). The main data

Table 1. Question Validity Test

August 2023, Volume 9 Issue 8, 6610-6618

collected through the test will be the basis for testing the
research hypothesis. The test that will be given to fifth
grade students consists of 2 parts, namely pretest and
posttest. In the first test will be given before the
application of Based Learning. The pretest will test
students' critical thinking skills using 12 questions with
6 indicators, namely interpretation, analysis, evaluation,
inference, explanation and self-regulation. The second
test will be carried out after the application of Based
Learning. The 2nd test is similar to the 1st test. The scores
of the two tests will be compared to determine the effect
of implementing Based Learning on critical thinking
skills.

The research instrument used was a critical
thinking ability test. The critical thinking ability test
consists of 12 essay questions to measure critical
thinking skills. Each question item will use indicators of
interpretation, analysis, evaluation, inference,
explanation and self-regulation. The number of
questions for the interpretation indicator is 2 items, the
analysis indicator consists of 2 items, the evaluation
indicator consists of 2 items, the inference indicator
consists of 2 items, the explanation indicator consists of
2 items, and finally the self-regulation indicator consists
of 2 items. So, the total number of questions is 12 items.
To find out the validity of the items, the researcher
conducted a trial that was carried out in class VB
students at Jeruk Purut II SDN. The following are the
results of the validity test of the items:

Question 1 2 3 4 5 6 7 8 9 10 11 12
rxy count 0.780 0.919 0.945 0.780 0.919 0.945 0.824 0.824 0.609 0.640 0.780 0.609
r table 0.456 0.456 0.456 0.456 0.456 0.456 0.456 0.456 0.456 0.456 0.456 0.456
Conclusion Valid Valid Valid Valid Valid Valid Valid Valid Valid Valid Valid Valid

Based on the Output Validity Test Results using
SPSS version 26 software, all items 1 to 12 are valid
because the rcount value is greater than the rwvle value. In
conclusion, the test sheet of the questions met the
validity criteria. So that the critical thinking ability test
questions can be used for research. The results of these
trials can be continued by conducting data reliability
tests.

Table 2. Reliability Statistics
Cronbach's Alpha N of Items
.945 12

Then, the test continued with the reliability test of
the item instrument which aims to determine the
reliability and consistency of the item instrument in
collecting data for grade V students. Based on the results
of the reliability test using SPSS version 26 software,
Cronbach's Alpha value was greater than 0.90. In

conclusion, the question test sheet meets the Reliability
requirements.

The data analysis technique used in this study uses
the influence test data analysis technique using the
sample paired t-test. The paired t-test formula is as
follows:

d.
t=—2% 1
INsaZ-z aq)?
i
N-1
Information:
t =tvalue

d = the difference between the value of post and pre
N = number of samples

Then to calculate how big the effect is using the eta
square formula. The Eta Square formula to calculate how
much influence the criteria are as follows:
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Eta Squared (n?) = ﬁ;_l 2
Information:
t=ttest

N= Number of subjects

By carrying out a large influence test using the Eta
Squared formula, researchers can determine the effect of
the Based Learning model on the critical thinking skills
of fifth grade students at SDN Jeruk Purut II.

Table 3. Criteria for Effect Size

Eta Square Criteria
<0.10 Small
010<n2<0.24 Medium
0.24<n2<037 Big
>0.37 Very large

Based on the Eta Square criteria table, it can be seen
in the criteria column with results more than > 0.37,
which is very large or very influential. The purpose of
the Effect Size criteria table is to provide a guide in
providing information on the results of the Eta Squared
calculation in this research. The conclusion is to
determine the magnitude of the effect after being given
treatment.

Result and Discussion

This research is included in the pre-experimental
type with the One Group Pretest Posttest model. The aim
was to determine the effect of the Based Learning model
on critical thinking skills in science grade V. This
research was conducted at SDN Jeruk Purut II, Gempol
District, Pasuruan Regency treatments.

44

0 38 38 39 40 39 39

35

34
35 32 32
2
30 2
25
20 |1
15

10

1

ASH APA ADT

m Pretest

AM AR CNS FH HVK KRNAMAM MA
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During the research process, the researcher
conveyed material and conditioned students according
to the steps in the lesson plan from the opening to the
closing which contained the steps of the Based Learning
model. Students are asked to pay attention to every
direction given. In the Based Learning model students
form groups to conduct experiments on the worksheets
that have been provided. LKPD 1 on Wednesday
students do experiments on temperature and heat. Then
in LKPD 2 on Thursday the students experimented with
heat transfer. Learning activities in class V use the
Syntax Based Learning model. In Phase 1 the orientation
of a to students, in this phase the teacher will explain the
learning objectives to students, namely solving a
problem. Phase 2 groups students to carry out
investigations, the teacher will divide tasks in each
group according to the problems to be solved by
students. Phase 3 guides students to collect information
from various sources, conduct experiments to find the
truth, and determine solutions that can solve problems.
Phase 4 presents the results of the experiment in the form
of a report in front of the class, where the teacher will
help students prepare the results of the experiment in
the form of a report and present the report in front of the
class. Phase 5 evaluates the problem-solving process; the
teacher will help students to evaluate the experimental
activities carried out along with the processes that have
been used.

The data analysis technique uses the t-test with the
help of SPSS version 26 software. The procedure for
inferential analysis with the t-test is to determine the
hypothesis, determine the significance level, calculate
the t value, compare the calculated t value with t table,
and draw conclusions. In SPSS software version 26, the
significance value of the t test results can be known by
looking at the Sig. which is less than 5%.

43
40 4 40 40 45 40 4
38 38
3 3
o 3 30 3 s 3
6 26
MFF MT DFA DFI MNI MR MS NA

= Posttest

Figure 2. Graph of pretest and posttest critical thinking ability test results
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Based on the graph above, it shows that there is an
increase in critical thinking skills after learning using the
Based Learning model. All students experienced an
increase in results from pretest to posttest. The lowest
pretest scores were ASH students with a score of 17
while the highest pretest scores were CNS students with
a score of 40. The lowest posttest scores were ASH
students with a score of 32 while the highest posttest
scores were AM students with a score of 46.

Table 4. Average Value of Critical Thinking Ability

Indicator Pretest Average  Posttest Average
Interpretation 4.79 571
Analysis 4.50 5.38
Inference 4.63 542
Evaluation 3.13 4.96
Explanation 3.17 4.83
Self-Regulation 3.17 5.08

Based on the table above, it can be seen that the 1st
indicator, namely Interpretation, has an average pretest
value of 4.79 and a posttest of 5.71. In the second
indicator, the analysis has an average pretest value of
450 and a posttest of 5.38. In the third indicator,
Inference has an average value of 4.63 pretest and 5.42
posttest. The 4th evaluation indicator has an average
pretest value of 3.13 and 4.96 posttest. In the 5th
indicator Explanation has an average pretest value of
3.17 and 4.83 posttest. While the 6th indicator, namely
self-regulation, has an average value of 3.17 pretest and
5.08 posttest. Based on the table above it is known that
the posttest average score is better than the pretest
average on all indicators so it can be concluded that there
is an effect of Based Learning which is shown by posttest
average value.

Table 5. Tests of Normality
Shapiro-Wilk

Statistics df Sig.
Pretest .953 19 452
Posttest 934 19 .209

Based on table 5, we can see that the pretest
significance value is 0.452 and the posttest is 0.209. Both
show a significance value of more than 0.05, which
means HO is accepted. The purpose of the normality test
is to find out whether the distribution of the pretest and
posttest data meets the requirements so that it can be
continued for the paired t-test. Based on the test results,
it can be concluded that the two data are normally
distributed.
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Table 6. Paired Samples Statistics

Means N Std. Deviation
Pretest 29.53 19 5.631
Posttest 39.63 19 3.041

Table 6 shows descriptive statistical data on pretest
and posttest scores. The purpose of the statistical paired
samples table is to provide a quantitative description in
the form of the mean value and standard deviation of the
research data. The mean values at pretest and posttest
were different, namely 29.53 and 39.63 of 19 children.
The standard deviation value in the pretest is greater
than in the posttest. So, there is a variety of scores in the
pretest between students who are unable and those who
are able. The conclusion is that there is a difference in the
average pretest and posttest scores and the diversity of
pretest scores is greater than the posttest.

Table 7. Paired Samples Test

t  df
-11.506 18

Sig. (2-tailed)
.000

Pretest- Posttest

Based on table 7 above the results of the pretest and
posttest hypothesis test sig. (2-tailed) that is 0.00. This
means that 0.00 <0.05, then there is a significant effect
(Ha accepted and Horejected). The purpose of the paired
t test is to determine the difference in pretest and posttest
data values. Thus, it can be concluded that there is an
influence of the Based Learning model on the critical
thinking skills of grade V SDN Jeruk Purut II Science.

Table 8. Eta Squared Test
N t 2 (t- sample test)
19 -11.506

Information
Very large

Eta Squared
0.88

Based on the table above, the calculation results
using the Eta Squared formula obtained a result of 0.880.
The purpose of calculating eta squared is to determine
the influence of the PBL model on critical thinking skills.
So, it can be concluded that there is a large influence
between Based Learning on the critical thinking skills of
fifth grade students at Jeruk Purut II Elementary School.

Based Learning model on the critical thinking skills
of fifth grade students at Jeruk Purut II Elementary
School. Based on the calculation of the paired t test, it
shows that the sig value of 0.000 is greater than 0.05 so
that there is an influence of the Based Learning model on
the critical thinking skills of grade V SDN Jeruk Purut II
Science. The magnitude of the influence of the PBL
model is shown in the results of the ETA Squared
calculation, which is 0.880 so that it can be concluded
that the PBL model has a very large influence on the
critical thinking skills of students in grades 5 to
elementary school 2. The advantages of the Based
Learning model can stimulate students' critical thinking
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skills, present learning that is more fun and can increase
student activity in the learning process.

Learning activities can improve students' ability to
understand the concept of temperature and heat and
heat transfer. Students can understand the concept of
temperature and heat by experimenting with measuring
the temperature of water by hand. Then students can
also understand the concepts of heat transfer by
conduction, convection and radiation through the
experiment of boiling water.

The results of this study support previous research,
namely students' critical thinking skills can be increased
through the Based Learning model. Research
(Lailaturrahmah et al., 2020) shows that Based Learning
has a positive effect on the critical thinking skills of
science grade V elementary school students. Research
(Rahman et al., 2020) the Based Learning model has an
influence on students' critical thinking skills and
understanding of natural science concepts. Research
(Anggraini et al., 2023) Based Learning model has a high
influence on students' critical thinking skills.

The weakness of this study is the use of the One
Group Pretest Posttest design without using a control
group. The number of samples used in this study is
limited to one class so that the results cannot be
generalized to a wider population.

Based on the background above, the hypothesis in
this study consists of the null hypothesis (Ho) and the
alternative hypothesis (Ha). The null hypothesis in this
study is that there is no difference in the critical thinking
skills of fifth grade students at Jeruk Purut I Elementary
School before and after the implementation of Based
Learning. While the alternative hypothesis is that there
are differences in the critical thinking skills of fifth grade
students at Jeruk Purut II Elementary School before and
after the application of Based Learning.

Conclusion

In this study it can be concluded that there is an
influence of the Based Learning model on critical
thinking skills in science learning. Based on the results
of the analysis of hypothesis testing paired samples t-test
showed that there was an effect of the Based Learning
Model on the critical thinking skills of grade V SDN
Jeruk Purut II. And the Based Learning model can be
said to be very influential on the critical thinking skills
of fifth grade students at Jeruk Purut II Elementary
School. This is shown by using Eta Squared which
results is 0.880. Future research is expected to use the
Two Grub Sample -Test design by using a control group
and using a larger number of samples such as fifth grade
students from several elementary schools.
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