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ABSTRACT

This study aims to determine the effect of problem-based learning worksheets (PBL) through Google classrooms
in improving students' critical thinking skills during the Covid-19 pandemic. The quasi-experimental method was
used in this study with a sample of students of class X MIA1 and MIA2 MAN 1 Yogyakarta. In this study, the
cluster random sampling technique was used, including the PBL experimental class through Google Classroom
and the control class using conventional methods. Data collection techniques used multiple choices tests to obtain
data on students' critical thinking skills. The data were analyzed using the t-test. The results showed a significant
difference in students' critical thinking skills in the experimental class compared to the control class. Based on the
research results, it is known that learning with PBL assisted by Google classroom is better and more effective than

learning without assistance by Google classroom.
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1. INTRODUCTION

Education should be a solution to facing global
challenges in the 21st century, which is getting higher.
Humans in this era are not only required to have
cognitive intelligence but also must be able to be
creative and innovative to compete with other
individuals [1]. The quality of education is a solution
in equipping students to face higher competition [2].
Education does not only educate students in cognitive
aspects but also terms of skills. This makes students
smart, honest and has good ethics. Aspects of
creativity, innovation, critical thinking, problem-
solving, and communication must be taught to
students in 21st-century education [3].

Education is at the forefront of honing creativity,
innovation, critical thinking, problem-solving, and
communication skills. In daily life is that many
students have difficulty understanding the subjects
taught in school. Subjects that are often complained of

by students are physics subjects. The content in
physics is abstract and difficult for students to
understand [4]. Physics is very close to our life.
Impulse and momentum are some of the objects of
matter in physics closely related to our daily lives. In
general, physics lessons can easily hone their critical
thinking skills through practical activities and
problem-solving. Problems that occur can be
minimized by using the appropriate learning model
according to each physics learning topic [5].

21st-century learning demands competence in
problem management, communication, collaboration,
and critical thinking skills. The physics calculations
show that understanding the principles and concepts of
physics can foster critical thinking skills and have a
scientific attitude [6]. Process problems, find
solutions, analyze, and conduct research is critical
thinking [7]. There needs to be an effort by students to
have critical thinking skills to compete in this century.
For example, students who are provided with critical
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thinking skills can assess whether the opinion is right
or wrong [8]. So that education is currently being
conceptualized to train students to have the ability to
think critically in facing the challenges of everyday
life.

The ability to think critically is one of the most
important abilities that students must have to face this
century's challenges. Thinking critically is one of the
21st century needs that students need to have [9]. The
ability to think critically is seen as the ability that is
indispensable in the 21st century to check the truth of
information so that students can determine whether the
information deserves to be accepted or rejected [10].
Indicators of critical thinking skills consist of
interpreting, analyzing, concluding, evaluating,
explaining, and self-regulation [7]. Characteristics of
people who have critical thinking skills are evaluating
and concluding something based on facts in making
decisions [11]. Solving problems can be trained by
providing problems with complex cognitive activities
[12].

Critical thinking is an indicator of higher-order
thinking. The term critical thinking is often equated
with convergent thinking, logical thinking, and
reasoning. Solving problems, making decisions,
analyzing assumptions, conducting scientific research
are used in mental activities and measuring critical
thinking skills [13]. Critical thinking skills are
essential for students. The goal is to face challenges in
the future; besides that, by being equipped with critical
thinking skills, students can face the problems around
them [14].

Students who have critical thinking abilities tend
to think openly, clearly, and every decision taken must
be accompanied by reasons based on facts. They must
also be open to differences of opinion. A person can
see his critical thinking skills based on critical thinking
indicators, namely: 1) providing simple explanations,
2) building basic skills, 3) making inferences, 4)
building further explanations, 5) arranging strategies
and tactics [15].

Active students have critical thinking skills. This
ability is related to other abilities, such as scientific
communication and student self-confidence and
motivation [16]. Several studies that have been
conducted show that many students have low category
critical thinking skills. 32.2% of the students studied
still had low critical thinking skills, and 42.8% were in
the moderate category [17]. Other studies reinforce
this study that the average score of students with low
critical thinking skills is 65.7 [16]. This shows that the
critical thinking skills of students in Indonesia are still
low [18]. Therefore, we need a learning model that can
be a solution to students' low critical thinking.
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The problem-based learning is present as a solution
to overcoming students' low level of critical thinking.
The learning model consists of planning elements and
procedures and steps for learning activities, including
the choice of assessment methods to be carried out
[19]. he learning principles of the PBL pose a problem.
Giving problems is the first step in the PBL process.
The problems presented are often encountered in
everyday life, affecting the improvement of learning
outcomes [20]. The development of this PBL is
increasingly evident mainly due to the following
factors: 1) There is an increasing demand for bridging
the gap between theory and practice, information
accessibility, and knowledge explosion; 2) The need
to emphasize real-world competencies in learning; 3)
Developments in the world of learning, psychology,
and pedagogy [21].

Developing critical thinking skills and actively
developing students' abilities are the main objectives
of the PBL [22]. Educators in the PBL as facilitators
who guide students in finding and finding the
necessary solutions. Problem-based learning can help
improve lifelong learning skills in an open, reflective,
critical, and active learning mindset [23]. a study states
that to improve critical thinking skills can use PBL
[24]. The ability to think critically in physics can be
improved using a problem-based learning model. The
PBL can make students understand content concepts
by learning and activities such as classifying,
observing, measuring, predicting, concluding, etc.

The relationship between PBL and critical thinking
skills, namely by using PBL, the teacher can train
students' critical thinking skills because when students
search for a given problem-solving process, students
will use their thinking system, namely using initial
knowledge related to critical thinking indicators
namely providing simple explanations and building
basic skills [25]. The PBL application in classroom
learning can work if there are media that support it.
Effective learning can be influenced by activities using
learning media. Learning media that support learning
in class is one of the Student Worksheets. The use of
worksheets with the PBL encourages students to use
critical thinking skills related to managing tactics and
strategies. The strategy adopted then becomes a
solution to the problems found by students [26].

The Covid-19 pandemic has resulted in
tremendous changes to the world of education. All
education levels are ‘forced' to transform to adapt to
breaking the chain of transmission of the Covid-19
virus [27]. Through the Ministry of Education and
Culture (Kemendikbud), the government released an
announcement regarding the prevention and handling
of Covid-19 through a Ministry of Education and
Culture circular [28]. One of the handlings in the world
of education is learning online or online [29]. Of
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course, this has resulted in many changes in education,
which have resulted in many obstacles in the learning
and teaching process.

Obstacles in monitoring and short learning times
can become obstacles in the learning process.
Educators can use several available platforms such as
google classroom, zoom, google meet, WhatsApp
(WA), and others [30]. Communication and
collaboration between teachers and students can be
done effectively through Google Classroom [31].
Besides, learning using google classroom is more
efficient and free [32]. The results of this study are
supported by research that learning using google
classroom has been responded positively by students
and physics teachers [33].

Learning in the midst of the Covid-19 pandemic
presents its own obstacles. Educators need to continue
to provide content, even though learning is done
online. Google Classroom can become one of the
platforms that can be used in today's online learning
process. Worksheet with the PBL can be submitted
through the google classroom platform. Google
Classroom provides a space for students to
communicate online and discuss an application
worksheet with PBL content and momentum. So that
learning will still run well and effectively even in the
midst of a pandemic with online learning.

2. RESEARCH METHOD

This study uses a quantitative approach. This
study used a quasi-experimental research type using
two classes as samples and then given different
treatments. The research design used is the Posttest
Only Control Group Design, which is presented in
Table 1.

Table 1. Research design

Class Type Treatment ‘ Posttest ‘
Experiment X O,
Control - O,

Subject of the research were students of class X
majoring in MIA at MAN 1 Yogyakarta. The classes
used are class X MIA1 and X MIA2. The purposive
sampling technique was used in this study so that class
X MIA1 was used as the experimental class, and X
MIA2 was used as the control class. The data
technique was carried out with the value of the post-
test results. Assume that both classes have initial
abilities, as seen from previous exam scores. Posttest
is given to see the results after being treated. The
results of the posttest are also used in testing the
hypothesis using the t-test statistical formula.
Hypothesis testing used is the one-party test, namely
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the right side, with the criteria of accepting Ha if tyaiue
> tuble and accepting HO if tyatue < tiablel.

The t-test statistical test can be used if it meets two
conditions; namely, the data must be normal through
the normality test and homogeneous data. The
normality test functions to determine whether the
sample under study is normally distributed or not by
using the chi-squared test equation. The homogeneous
test is intended to determine that the two sample
groups used to come from populations with the same
variance. To support the results of differences in
critical thinking skills, each class analyzed their level
of critical thinking skills with the equations presented
in equation 1.

Score

Level of Critical Thinking= x100% (1)

Maximum Score

The calculation results from equation 1 are then
interpreted into the critical thinking table of students
as presented in Table 2.

Table 2. Students' critical thinking ability level

Percentage (%) Critical Thinking Ability

Category

80 < Score < 100

Very Good
60 < Score < 80 Good
40 < Score < 60 Average

20 < Score <40 Low

0 < Score < 20 Very low

The gain test can be used to support and determine
the increase or effectiveness of a lesson that has the

same equation as shown in equation 2.

Average of post-test-Average of pre-test

<g>= @)

100-Average of pre-test

The calculation results from equation 2 are then
interpreted into the gain value criteria table presented
in Table 3.

Table 3. Gain criteria

g 207 High
07 > g >03 Average
g <03 Low

3. RESULT AND DISCUSSION

The subjects was divided into two classes. Critical
thinking skills were measured in the experimental
class (learning with the PBL assisted by Google
classroom) and the control class (conventional
learning). The results of learning interactions with
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students in google classroom are presented in Figure
la and Figure 1b.

PEMBELAJARAN FISIKA

Figure 1a. Learning interactions using google
classroom
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Figure 1b Learning interactions using google
classroom

Table 4 provides an analysis of information related
to students' critical thinking skills. The analysis results
were obtained from the critical test results of the
experimental class and control class students. The
final products were tested using the independent t-test
to see the class's critical thinking treated with the
Google Classroom PBL-based treatment and the class
that used conventional learning.

The results showed that the experimental class
obtained an average pretest score of 64.26 of 100,
while the post-test average score was 85.06 of 100,
with an increase of 20.80. In the control class, the
average pretest score was 64.43 of 100, while the post-
test average score was 68.13 of 100, with an increase
of 3.70, as shown in Figure 2.

Table 4. Descriptive analysis of critical-thinking
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The results showed that the experimental class
obtained an average pretest score of 64.26, while the
post-test average score was 85.06, with an increase of
20.80. In the control class, the average pretest score
was 64.43, while the post-test average score was
68.13, with an increase of 3.70, as shown in Figure 2.
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Figure 2. Bar chart of students' critical thinking
scores

The experimental class is a class that uses
learning with the PBL assisted by Google classroom,
while the control class is a class that uses conventional
learning. Figure 2 shows the experimental class's
critical thinking skills in terms of the lowest, highest,
and average scores compared to the control class.

This shows that students who experience
learning with the PBL assisted by Google Classroom
have better critical thinking skills. In terms of students'
average critical thinking ability in the experimental
class with the PBL assisted by Google Classroom, they
have good critical thinking skills. In contrast, students
in the control class have sufficient critical thinking
skills. In detail, the comparison of students' critical
thinking skills is presented accordingly. The
distribution of critical thinking skills among students
is presented in Table 5. Table 6 describes the statistical
test results of critical thinking. Hypothesis testing
provides results that there are significant differences
between the experimental group and the control group.

Class Type The Value of Critical Thinking ‘ The Value of Gain  Gain Criteria
N Pre-test Post-tests ‘
Experiment Class 34 64.26 85.06 0.58 Average
Control Class 34 64.43 68.13 0.1 Low
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Table 5. Distribution and critical thinking categories of students

Class Type Critical Thinking Ability Category Category average
Very low Low Average Good

Experiment - - 10 people 17 people 7 people Good

Control - 6 people 12 people 12 people 4 people Enough

Table 6. T-test results related to differences in
students' critical thinking abilities

Test T-test  Sig.
Score @ (2Tailed)

0,00 5
-Control %

Experiment | 4.11 Ho rejected

@ | Conclusion

The hypothesis test results show that there is a
significant difference in the critical thinking skills of
students in the experimental class and the control (sig.
<0.05). This means that the treatment given in the form
of using the PBL assisted by Google Classroom has a
different effect on students' critical thinking skills
[34]. The use of google classroom makes learning run
efficiently, and students are easily conditioned and
monitored, making the learning atmosphere more
enjoyable [32].

The use of the PBL influences the increase in
students' critical thinking skills in the experimental
class. PBL can provide opportunities for students to
develop their critical thinking skills [14]. The PBL
strategy uses problems that students often encounter in
everyday life as the initial learning concept. The goal
is that students can easily apply what students have
obtained in the classroom into everyday life, and
learning is not abstract [35]. The PBL strategy uses
problems that students often encounter in everyday life
as the initial learning concept. The goal is that students
can easily apply what students have obtained in the
classroom into everyday life, and learning is not
abstract.

The experimental class researcher only directs
students to the problems that have been selected then
students carry out the process of solving these
problems independently. When solving problems,
students' thinking is optimized through the group work
process through students collecting information
related to problems from student management books
and physics lab modules of MAN 1 Yogyakarta and
searching for relevant sources available in google
classroom, then process this information by discussing
with the group and conducting experiments and
presenting work results by showing the results of
group assignments. This is in line with stating that the

main purpose of the PBL is not the delivery of a large
portion of knowledge to students but rather to develop
critical thinking skills and problem-solving [36].

3. CONCLUSION

The results of the research that have been
conducted show that there is a significant difference
between the critical thinking skills of students in the
experimental and control classes. The average value of
critical thinking skills in the experimental class is
higher than the control class. Therefore, it can be said
that the use of worksheet with PBL assisted by Google
Classroom influences the critical thinking skills of
students.
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