ISSN (PRINT) : 2549-9955 ISSN (ONLINE): 2549-9963

JURNAL ILMIAH
PENDIDIKAN FISIKA

>>>

>>> https://ppjp-ulm.ac.id/journals/index.php/jipf/index

Critical Thinking Skills Improvement of Students Through
Guided Inquiry Learning Model with Scientific Approach

Rheima Affilia, Laili Komariyah*, and Shelly Efwinda
Physics Education Study Program, Faculty of Teacher Training and Education
Universitas Mulawarman, Samarinda, Indonesia
*laili.komariyah@fkip.unmul.ac.id

Abstract

The COVID-19 pandemic pushed many schools to create hybrid learning systems due to
drastic changes in the learning environment. Technology and knowledge have advanced
swiftly in the 21st century. As the foundation of education, the school is expected to foster
students' 4C skills, one of which is critical thinking. This study aimed to analyze how
students' critical thinking skills changed after studying harmonic motion using the guided
inquiry model and scientific approach. The study used a quantitative method with the pre-
experimental design's one-group pre-test post-test procedure. A 10-question essay was used
to obtain data from 31 students in grade X IPA 3. The findings indicated that students'
critical thinking skills improved, with an N-Gain score of 0.72. As well as implications for
this study, there were significant differences in critical thinking participants were educated
with the T-test sample pair after using the santific suppression with the guided inquiry
model.
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INTRODUCTION

Education is a key factor in advancing a
nation and its society overseas and at
home, particularly in Indonesia. In
Indonesia, the total population is required
to complete a nine-year compulsory basic
education  program. Education in
Indonesia has implemented the 2013
curriculum system to prepare students to
face global challenges. The issues of
global challenges at hand are
technological advancements, the
environment, a knowledge-based

industry, and others (Dewi et al., 2018;
Sudarmaiji et al., 2021). Learners who are
educated and knowledgeable are
desperately required to address these
global challenges. This is because
scientific learning is more relevant and
effective to be developed and applied to
school students. This type of learning has
been implemented in our curriculum,
namely the 2013 curriculum, which
employs  scientific  approach-based
learning. The scientific approach is a
learning activity that can help students
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comprehend and recognize content by
developing aspects of scientific work.
This scientific approach-based learning
can improve intellectual abilities,
particularly critical thinking and higher-
order thinking skills (Dewi et al., 2018;
Farindhani & Wangid, 2019; Ristanto et
al., 2020).

Critical thinking skills are
fundamental and effective in all aspects.
The skill to think critically is essential for
students and must be taught at a young
age at home, school, and in the
community. In the twenty-first century,
the development of science is growing
rapidly in all fields, including technology
and information, to the point where it can
affect our lives today. Hence, teachers
must also prepare students to train their
digital literacy skills by changing
learning  skills and  innovations.
Consequently, the quality of education in
Indonesia must be improved, and schools
as an educational foundation to explore
knowledge and information must be
demanded to have creative thinking,
critical ~ thinking,  problem-solving,
communication and collaboration skills
so that these skills can be said to be 4C
(Misbah et al., 2018; Saregar et al., 2021;
Septikasari, 2018; Yani et al., 2021).
However, these skills are still not
completely achieved in many schools.
This is due to the process of learning
activities, which generally do not
encourage students to develop these
skills, especially the skill to think
critically. Hamdani, et al. (2019) also
explained that learning activities in the
classroom emphasize cognitive aspects
that are only in the form of memorization,
which impacts learning outcomes.
Therefore, students' poor critical thinking
skills are caused by the classroom's
ineffective learning activities.

Learning innovations are required to
improve student's critical thinking skills.
To enhance critical thinking skills, one of
the learning innovations that can be used
is to use various learning models such as
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Inquiry-Based Learning, Problem-Based
Learning (PBL), Discovery Learning,
Project Based Learning (PjBL), and
many more. Therefore, the researchers
selected an inquiry-based learning model
with a scientific approach, specifically
the guided inquiry. In this model,
students are encouraged to be more
active. In addition, this model encourages
students to be able to take the initiative
when observing and inquiring about a
given problem, to propose explanations
related to what they observe, then to
design and conduct an experiment to
support or oppose the theories that they
obtain, to analyze the data, and draw
conclusions from the data obtained from
the experiment (Kurniasih et al., 2017).

Based on the results of observations
and interviews with one of the physics
teachers at Madrasah Alliyah Negeri
(MAN) 1 Samarinda, it was found that
the critical thinking abilities of tenth-
grade students were still below the
critical thinking criteria, namely the 40%
average critical thinking skill of the
students at MAN 1 Samarinda. During
the learning process, the absence of
critical thinking skills is suspected. A
significant number of students still
participate less actively in class
discussions; as a result, they are more
likely to imitate without the curiosity to
solve problems and to lack an in-depth
understanding of concepts to explain
commonplace  physics  phenomena.
Although teachers in the field of physics
have attempted to increase class hours,
there are still students who have not been
able to develop their critical thinking
skills to their fullest potential. The
difficulty experienced by the students is
when a teacher presents a problem on
simple harmonic vibration material,
which is closely related to everyday
phenomena; students have difficulty
comprehending and solving the problem
presented (Rahmat et al., 2019).

The results of this description
conclude that applying a scientific
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approach with a guided inquiry learning
model can improve students' critical
thinking  skills studying harmonic
vibration material. The advantages of this
scientific approach are that students
become active, making them more
centered during learning activities and
that they can also develop their characters
(Rhosalia, 2017). Moreover, according to
Muazizah et al. (2016), the guided
inquiry learning model is a presentation
activity that enables students to form and
develop their concepts to comprehend the
fundamental concepts and remember the
material over time. Therefore, it is
essential to conduct this research to
improve students' critical thinking skills.
Sukini (2019) argues that using a
scientific approach with a guided inquiry
model is appropriate because students
will be actively and critically engaged.
The objectives to be achieved in this
study are to improve the critical thinking
skills of tenth-grade students using a
scientific approach with a guided inquiry
learning model and to determine whether
there is a significant difference in the
critical thinking skills of the tenth-grade
students using a scientific approach with
a guided inquiry learning model.

METHOD

This study employed a quantitative
approach, and the research method
chosen was a pre-experimental design
with One Group Pretest-Posttest. The
learning model used in this research was
a scientific approach with a guided
inquiry model to seek influence before
and after receiving treatment in learning
activities. Due to the research's design,
only a single class was utilized. The
sampling technique used was snowball
sampling, so researchers chose a class as
a case study, namely X IPA 3 at MAN 1
Samarinda, as a sample because their
critical thinking skills must be improved.
The data collection technique employed
was a test. The test used in this study was
a cognitive written test in the form of an
essay consisting of ten standardized
guestions.

RESULT AND DISCUSSION

Before applying a scientific approach
with a guided inquiry model, the
researcher administered a pretest to the
students to measure their initial skills of
the students. The data obtained showed
the average pretest result of 23.48.
Pretest data is presented in Figure 1.
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Figure 1 A bar chart of the students’ pretest scores

It can be observed that the minimum
average pretest score for the students is 8,
while the maximum average pretest score
for the students is 36. This is because the
students are still less focused on the
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learning  activities.  Therefore, the
researchers classified the students' pretest
results based on the critical thinking
skills presented in Table 1.
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Tabel 1 The percentage of the score category of critical thinking skill (pretest)
The total of the

Score Scale Category students Percentage
80 <x <100 Very critical 0 0%
65 <x<80 Critical 0 0%
55 <x<65 Quite critical 0 0%
40 <x <55 Less critical 0 0%
0<x<40 Not critical 31 100%
Based on the learning that the critical thinking skills have improved as
researchers have carried out by applying a result of the learning activities applied
a scientific approach to the guided in the classroom. The following are the
inquiry model in X IPA 3 class MAN 1 results of the students' post-test scores
Samarinda The purpose of this posttest is assessed after learning, which are
to assess the extent to which students' depicted in a bar chart (Figure 2).
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Figure 2 A bar chart of the students’ posttest scores
The average posttest score of X IPA 3 (KKM) at MAN 1 Samarinda, which is
class students at MAN 1 Samarinda 76. The researcher then classifies the
calculated is 78.39, and this average obtained scores according to the critical
meets the Minimum Completion Criteria thinking skills presented in Table 2.
Table 2 The percentage of the score category of critical thinking skill (posstest)
Score Scale Category The total of the Percentage
students
80 <x <100 Very critical 13 41,9%
65 <x <80 Critical 16 51,6%
55<x<65 Quite critical 2 6,5%
40<x<55 Less critical 0 0%
0<x<40 Not critical 0 0%
Normality Test Analysis value is greater than 0.05, data can be
The normality test used in this research is categorized according to normal
the Shapiro-Wilk test, which is distribution. The results of the pretest
particularly effective for analyzing small and posttest data normality test can be
data samples. If the significance level seen in Table 3.
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Table 3 The normalty test result of pretest and posttest

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

Pretest Score A11 31 .200 .952 31 173

Posttest 180 31 .0l 936 3l 062

Score

Based on the data that has been Normalize Gain Test
obtained, it is seen that the result of the Normalize Gain is used to determine
normality test on the pretest score data is whether or not there is an increase
0.173, and the result of the normality test between the pre-test and post-test scores
on the posttest score data is 0.062. It can of the students. The results of the N-Gain
be demonstrated through the significance analysis of the improvement of the
value of the normality test that both the student's critical thinking skills are
pretest and posttest data are normally presented in Table 4.
distributed.
Table 4 The results of N-Gain analysis
Pretest Average Posttest average N-Gain Criteria
23.48 78.39 0.72 High

Based on the N-Gain results, the criteria high criteria in improving critical
for improving critical thinking skills thinking skills by 54.8%.
through pretests and posttests can be
determined based on the N-Gain value Paired Sample T-Test
acquired by each student. Fourteen The paired t-test is used to determine
students have improved their critical whether or not there is a significant
thinking skills by 45.2%, meeting the increase in the students' critical thinking
medium  criteria.  Meanwhile, the skills.

remaining seventeen students reached

Table 5 The result of Paired Sample T-test
Paired Sample Test

Paired Differences Sig. (2-
Mean S_td._ Std. Error t df tailed)
Pretest Deviation Mean
Posttest
-54.903 11.864 2131 -25.766 30 .000
Based on the data that has been obtained, system in X IPA 3 class and a physics
it can be seen that the obtained laboratory with 31 students. The students
significance value is smaller than 0.05, were given a pretest on the first meeting,
specifically 0.000. Therefore, from the and on the fourth meeting, they were
results obtained, it can be concluded that given a posttest. During the pretest exam,
there is a significant increase from the some students (part A) took the pretest in
study. X IPA 3 class, while others (part B) took
In this study, the researchers the pretest via MAN 1 Samarinda e-
conducted four meetings at MAN 1 learning, in which the test was
Samarinda, each  consisting  of distributed, and the results were collected
approximately 90 minutes of lessons (2 x via the Whatsapp application. All
45 minutes) using a hybrid learning students worked in X IPA 3 class while
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doing the posttest exam. For the pretest
and posttest, ten essay questions served
as the test instrument. The test questions
are intended to assess critical thinking
skills.

In learning activities by applying a
scientific approach using a guided
inquiry model, several stages of learning
will become a unity between the model
and the approach. The first stage, namely
orientation, is a stage in which the
students are given a problem in the form
of a video or activity worksheet so that
they can observe the problem. The
researcher will then ask the students
questions as the beginning of the learning
activity. The second stage, namely
formulating the problem, consists of a
series of problems related to the material
to be presented so that the students are
intrigued and challenged to think. The
third stage, namely formulating a
hypothesis, consists of several temporary
solutions to problems previously
formulated by the students under the
teacher's guidance. The fourth stage,
namely collecting information or data, is
an activity that directs the students to
collect information or data that has been
obtained and determine whether the
collected information or data supports the
provisional answer (hypothesis). The
fifth stage is formulating conclusions,
which is an activity following
information or data collection. Then the
students present the results of the
completed worksheet in front of the class.

The results of the first hypothesis test,
namely obtaining an increase in the value
of critical thinking skills, are the average
pre-test score of 23.48 and the average
post-test score of 78.39, resulting in an
N-gain analysis with high criteria of 0.76.
Therefore, it can be concluded that there
is an increase in the students' critical
thinking skills in class X MAN 1
Samarinda after the learning activity
using a scientific approach with a Guided
Inquiry learning model on harmonic
vibration  material.  The  second
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hypothesis test yielded a significant value
of 0.000, which is less than 0.05,
indicating that there is a significant
difference in the critical thinking skills of
the tenth-grade students of MAN 1
Samarinda after the learning activity
using a scientific approach with a guided
inquiry learning model on harmonic
vibration material.

Based on the data obtained, applying
a scientific approach using a guided
inquiry model can improve students'
critical  thinking  skills.  Although
included in the high category, some
students still get scores below the
Minimum Completion Criteria at MAN 1
Samarinda school, which is 76. This is
due to the fact that there are still some
students who are less focused when
absorbing learning material. With this
hybrid learning system, the students who
study at home cannot properly follow the
lessons, and some do not follow online
learning. Many students turn off their
cameras during online learning, making it
difficult for researchers to determine
whether or not students understand the
lesson at home. In addition, some
students enter the zoom meeting room
late so that other students have to wait.
This can cause learning hours to be
delayed. There are even some students
who are absent from the zoom meeting.
Furthermore, many students are late in
submitting assignments, which presents a
further obstacle.

During the learning process, the
researcher provided orientation in the
form of an animated video and problems
in the form of student worksheets about
the material to be studied regarding
harmonic vibration. The students were
presented with problems that applied
concepts from everyday life so that they
could comprehend the meaning of the
problems. Regarding the problem to be
solved, the students must formulate a
temporary answer (hypothesis) while
guided by the researcher. Then, the
students analyze the hypothesis through
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Phet experiments and information-
gathering activities. After completing the
information-gathering and
experimentation activities, the students
can observe the comparison between the
hypothesis and the collected data. If the
students' hypotheses regarding the given
problems are appropriate, they can
increase their understanding of the
material they are learning; if the
hypothesis does not match the facts, it
can provide understanding or insight to
the students. After the students had
analyzed the hypothesis, they presented
the results of their worksheets in front of
the class.

This study's results align with the
notion that applying a scientific approach
with a guided inquiry model can improve
students' critical thinking skills and make
it easier for them to comprehend the
studied material. This scientific approach
can assist teachers in developing more
varied learning activities, such as
observing,  questioning,  gathering
information, processing information, and
communicating, so that students can
optimize the development of their
potential to improve their learning
outcomes. This is in accordance with the
opinion of Siahaan & Pane, (2021).
Whereas the guided inquiry learning
model, according to Sukma et al., (2016),
has the advantage in which the students
can design and find their own physics
concepts. Moreover, this model helps the
students to retain the material they have
learned longer. According to Muazizah et
al. (2016), this guided inquiry learning
model can fundamentally shape and
develop students, which means that
students will reach a fundamental level of
understanding to remember the material
they have learned. Therefore, in this
study, the improvement of the students'
critical thinking skills has been analyzed
to reveal that 45.2% of the students in the
medium category and 54.8% in the high
category are improving their critical
thinking skills. This explains that
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employing a scientific method and a
Guided Inquiry model during the
learning process can make students more
active and critical.

The advantage of this study's results,
showing that students' critical thinking
skills are improved after applying a
scientific approach with a Guided Inquiry
model, is that this study can help students
improve their abilities and cognitive
processes. Furthermore, by applying this
approach and model, students can
strengthen their understanding and
memory of the material they have
learned, as they tend to be more active
independently and in groups.

Applying a scientific approach with a
guided inquiry model in learning can
enhance students' critical thinking skills
regarding harmonic vibration material.
This is consistent with previous research
by Aji et al. (2017), which found that
applying the guided inquiry learning
model with a scientific approach makes it
easier for students to comprehend the
studied physics concepts, enhancing their
critical thinking skills. In this hybrid
learning, students are free to learn to
discover their knowledge apart from the
instructional materials provided by the
researcher through madrasah e-learning.

In addition, students can learn
independently  through instructional
materials provided before learning

begins by using madrasah e-learning
which can be accessed anytime and
anywhere, thereby improving students'
understanding. This is in line with Hong
et al.,, (2021), who stated that critical
thinking skills and attitudes could be
developed in online inquiry-based
learning; therefore, online learning can
pave the way for students to improve
inquiry-based learning. Consequently,
such a system can be regarded as an
effective learning tool. In addition,
according to Lieung et al. (2020)
regarding the scientific approach, which
reveals that the approach can aid students
in learning if the steps are carried out
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effectively, then students’ critical
thinking skills can be maintained or even
enhanced. The shortcomings of this study
are that when conducting research using
madrasah e-learning due to the fact that
the school utilized a hybrid learning
system, the researcher often faced
problems to log in. Therefore, the
suggestion for future researchers is to
create their platform using Google
Classroom or their own WhatsApp

group.

CONCLUSION

Based on the results of the analysis and
discussion, it can be concluded that the
critical thinking skills of the students in
class X MAN 1 Samarinda increased
after using the scientific approach with
the guided inquiry learning model, from
an average obtained pre-test score of
23.48 (not critical) to an average post-test
score of 78.39 (critical) with an N-gain
score of 0.72 (high).
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