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Abstract
The purpose of this study was to describe the mathematical critical thinking ability of junior high school students
with a problem-based learning model using google classroom. This research was conducted at SMPN 15 Bandung
with 28 grade VII students. This type of research uses case studies with inductive data analysis techniques
including: data reduction, data presentation, drawing conclusions and verification. The instruments used were tests
of mathematical critical thinking skills and interview guides. This study concluded that most junior high school
students' mathematical necessary thinking skills with the pobrlem base learning model using google classrooms
were classified as medium. Students who have a high level of critical thinking skills tend to solve all the questions
on the 5 indicators of critical thinking. Students with moderate abilities tend to answer questions with the correct
concept but the answers are incomplete. While students who have low essential skills of thought tend to only
answer 2 to 3 question indicators and the answers given are incorrect and incomplete.
Keyword: : google classroom; problem based learning model; the mathematical critical thinking ability

INTRODUCTION
The 21st Century Education Framework explains that there are 4 abilities needed by students,
namely: (1) critical thinking / problem-solving (2) creativity; (3) communication; (4)
collaboration. From the explanation above, one aspect of the ability that is important to be
developed is thinking critically. According to Enis (1993) critical thinking is reflective thinking
that makes sense focused on deciding what to believe or do. Furthermore, Scriven and Paul
(2007) explain that critical thinking is an intellectual process in conceptualizing, applying,
analyzing, drawing conclusions, and evaluating facts or information held to guide self-belief
and action. However, not just thinking about what to believe and what to do, more than that, a
critical thinker in building trust and making decisions in doing something must be according to
specific standards (Jhonson, 1992). Therefore, critical thinking is useful for evaluating the idea
or information received, choosing the best based on the right reasons.
The importance of critical thinking has been researched by several experts, such as research
conducted by Zivkovis (2016) which concluded that critical thinking is a contributing aspect in
the world of education in the 21st century. Higgins (2014) states that critical thinking as a tool
of inquiry needs to be applied in the learning process because it produces substantial human
resources in personal life and citizenship. activities that can stimulate students to hone critical
thinking by asking techniques, with innovative questions, for example: Are there other ways?
What if…? True or false? and what will be done? (Krulik & Rudrick, 1999). Based on this
explanation, learning to develop critical thinking skills in general is learning that triggers active
student involvement. Engaged students are seen in terms of the characteristics of physical
interactions and mental involvement in education. Besides, students' activeness in learning can
train themselves as independent learners. Mayer (2009) describes two types of active learning
which are represented in table 1.
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low

high

does not improve meaningful learning improve meaningful learning

high

Learning Activities

Table 1
Two Types of Active Learning
Cognitive activities
Low

does not improve meaningful learning improve meaningful learning

Meaningful learning tends to students' cognitive activities during learning. Learning models
that require students to be physically and mentally active are education(problem base learning.
Problem Base Learning (PBL) as active learning makes students a learner-center while the
teacher's position in the learning process is as a facilitator who guides and monitors the learning
process. (Euis, 2019) Along with advances in informatics and communication technology, the
face-to-face learning process has begun to shift to online learning that is not limited by distance
and time. Salman Khan said that education does not occur in the space between teachers' mouths
and students' ears but education. occurs in the room in each brain (Yusuf, 2015). The online
PBL learning model is a teaching strategy and curriculum design philosophy that integrates
learning that focuses on real-life problems by developing technology (Craig and Theo, 2014).
The adaptation of PBL to the online system has been tried through a learning management
system known as a virtual learning environment.
One of the applications that can support the implementation of PBL online is google classroom.
Google classroom is a service from google for education, which helps teach and learn in
schools. The use of google classrooms can make it easier for teachers to manage learning and
convey information (Hardiana, 2015). Besides, the google classroom can be accessed free of
charge by teachers and students, teachers can create and manage classes, assignments, grades,
and provide space for interaction between teachers and students. Based on the description
above, the researcher is interested in examining the Critical Thinking Ability of Junior High
School Students in Problem-Based Learning Using Google Classroom.
METHOD
This study aims to reveal and explain how students' critical thinking skills in problem-based
learning using google classroom. Therefore this research is designed as a qualitative descriptive
study with a type of case study. The data presented is based on the investigation results during
the examination, then presented descriptively in sentences to explain information detailing
every event that occurred during the study. This study's subjects were Grade VII students at
SMPN 15 Bandung for the 2019/2020 academic year. This school was chosen as a research
place because it is supported by educators, teaching staff, and staff who are competent in their
fields.
The main instrument in qualitative research is the researcher himself (human agency), namely
the researcher is also a designer who focuses on selecting informants, carrying out data
collection, interpreting data, drawing temporary conclusions in the field and analyzing data in
the domain that is experienced without making up (Moleong, 2005). However, the researcher
also uses a supporting instrument, namely a critical thinking ability test instrument required by
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the research data collection process. The researcher's next tool was an interview guide made
with attention to mathematical critical thinking skills indicators. Interview questions contain
student test results, as students write down what they know and ask, write answers according
to the intent, write down the reasons for answering, and make conclusions.
The data collection techniques used in this study were written tests, interviews and
documentation. The written test given to students is a mathematical critical thinking ability test
instrument on triangles and rectangles. The written test consists of 5 description questions.
Interviews were conducted by asking open-ended questions to reveal the information needed
by the researcher. Documentation is used as a source of additional information that can support
other sources of information so that research data becomes complete and precise.
The data analysis technique used in this research is inductive analysis technique, which is
analysis based on observations, interviews, and documentation which then looks for patterns
and meanings in the data to receive general statements about the phenomena. The data analysis
steps include: 1) Data reduction; 2) Presentation of Data; 3) drawing conclusions and
verification.
The research procedure consisted of 3 stages, namely the preparation, implementation and data
analysis steps. At the research preparation stage, the researcher conducted a literature study,
formulated research questions and designed research instruments. The implementation stage
includes giving tests to research subjects and conducting interviews. Furthermore, the data
analysis stage includes activities: analyzing the results of tests and interviews and describing
data analysis results.
RESULTS AND DISCUSION
The results showed that of the 5 test questions tested on students, there were only 2 questions
that all students were able to answer (regardless of the correct or wrong answers given).
Tabel 2. Recapitulation of students' answers based on mathematical critical thinking
indicators.
Critical Thinking Indicators
Respond
Not respon
No
1 Check the correctness of arguments, statements and
27
1
solution processes
2 Answering and solving math problems accompanied by
24
4
reasons
3 Identify relevant and irrelevant data (sufficient
26
2
elements) to solve a mathematical problem
4 Evaluating the truth of statement
28
5 Resolving contextual problems
28
Table 2 shows the number of students who answered mathematical critical thinking on each of
the measured indicators. There are two indicators that students can answer (regardless of right
and wrong). But on three other hands, not all students were able to solve the questions.
On the indicators of checking the correctness of arguments, statements and solution processes,
there is one student who cannot answer the questions, because the student does not know the
concept that should be used (does not know the formula / rules for finding the area of a rhombus,
does not understand the relationship between the diagonal of a rhombus and the side of the
square). On the indicators compiling answers to solve math problems accompanied by the
reason four students did not answer the questions. from the results of the interview the student
said that he had difficulty finding a way to find the radius of the circle in the image and they
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thought this problem was difficult to solve. Furthermore, the indicators identify relevant and
irrelevant data (element adequacy) to solve a math problem, 2 students cannot answer because
they are constrained in understanding the sentence and have difficulty in sketching pictures.
It can be seen based on the scoring results to determine the level of students' critical thinking
skills. Students' scores in solving mathematical essential questions of thinking on triangles and
rectangles can be seen in table 2.
Table 3. Student scores for question number 1 based on indicators of mathematical
critical thinking skills.
Maximum Mean
Critical thinking Indicator
Score
0 1 2 3 4 5 6 7 8
Check the correctness of arguments, 1 - 4 1 7 3 5 - 7
8
5
statements and solution processes
Table 3 shows the number of students who answered mathematical critical thinking test
questions on checking the correctness of arguments, statements and solution processes with the
scores obtained. The scoring is based on scoring guidelines for mathematical critical thinking.
Question number 1 has a maximum score of 8. Table 2 shows that students can reach the top
score even though most have not reached the full score. One student who didn't answer. 4
students get a score of 2 by giving the correct answer when identifying a statement, but giving
reasons that underlie the response in their way with an unfocused calculation process. Next
there is 1 student who gets a score of 3 by providing the correct answer to the statement's
identification, when giving reasons with concepts and calculations he only writes the formula.
7 students got a score of 4 who gave the correct answer, trying to write down the grounds with
the concept and calculation process that was directed but incomplete and incomplete. Students
who get a score of 6 show 5 of them who give the right answer with the right reasons and
concepts, but are not careful in their calculations. Students who get a maximum score of 4
students give the correct answer, providing the accurate statement with the right concepts and
measures.
Table 4. Student scores for question number 2 based on indicators of mathematical
critical thinking ability.
Maximum mean
Critical Thinking Indicator
Score
0 1 2 3 4 5 6 7 8 9 10
10
3.7
Answering and solving math 4 - 5 4 8 2 2 1 - - 2
problems accompanied by
reasons
Table 4 shows the number of students who answered questions for indicators of answering and
solving math problems and reasons. 4 students did not provide answers because this question
was difficult to solve and had not been able to determine the ratio of the radii of each circle.
Furthermore, 5 students got a score of 2 and 4 students who earned 3 and 8 students gained 4.
Based on the answers of students who got a score of 2 to 4, they were able to identify the
concepts used to find the shaded area and write the formula for circles and squares. Still, they
did not accompany the answers with complete and correct procedures and calculations.
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Then 2 students get a score of 5 and 6, students who earn a score of 7 there are 1 student who
gives answers in the right way and concept but is false in the calculation process so the results
are false and incomplete. Only 2 students get a maximum score of 10 who give answers with
complete and correct concepts, methods, and calculations.
Table 5. Student scores for question number 3, based on indicators of students' critical
thinking abilities
Maximum Mean
Critical Thinking Indicator
Score
0 1 2 3 4 5 6
Identify relevant and irrelevant data (sufficient 2 - 6 3 5 5 7
6
3,9
elements) to solve a mathematical problem
Table 5 shows the number of students who answered the indicator questions Identifying
relevant and irrelevant data (element adequacy) to solve a math problem. 2 students did not
give answers, 6 students got a score of 2 by providing solutions only by sketching pictures and
writing down the known data from the questions but not doing calculations and solving the
problems. Furthermore, 3 students got a score of 3 who gave answers that were not too different
from those who scored 2.For students who earned a score of 4 and 5 5 students gave answers
by sketching the correct pictures that could identify the adequacy of elements from the question
data to solve the problem and have written the proper methods and procedures for solving the
problem, it's just that the calculations are wrong and incomplete. Students who got 6 were 7
students by providing answers to sketches of the correct images, procedures and detailed
analyses and accurate results.
Table 6. Student scores for question number 4, based on indicators of students' critical
thinking abilities
Mean
Critical Thinking Indicator
Score
Maximum
0 1 2 3 4 5
Evaluating the truth of statement
- - 5 11 3 9
5
4,2
Table 6 shows the number of students who answered questions on the indicators evaluating a
statement's truth. All students can answer this question (even with the right or wrong answers).
5 students scored 2 by giving incomplete answers, only choosing the correct statement from the
two ideas presented, but did not provide explanations to strengthen the response. Furthermore,
11 students got a score of 3 giving answers that were not much different from those who got a
score of 2 but the reasons were wrong. Students who earn a score of 4 are 3 by giving the correct
answer, but the explanation is incomplete. Students who earn a maximum score of 9 people by
providing correct and complete answers can identify which statements are right and wrong, and
provide appropriate arguments according to the concept
Table 7. Student scores for question number 5, based on indicators of students' critical
thinking abilities
Maximum
Mean
Critical Thinking Indicator
Score
0 1 2 3 4
Menyelesaikan masalah kontekstual - - 1 6 21
4
3,7
Table 7 shows the number of students who answered questions on the indicators of solving
contextual problems. All students can answer this question and generally achieve a maximum
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score of 4, which is as many as 21 students provide answers with the correct concept and
calculation. Furthermore, 6 students got a score of 3 they gave answers with the right idea but
gave the wrong calculation results. Students who earn a score of 2 are only 1 student with
answers only writing down the known data and the square's perimeter formula. To determine
the level of students' mathematical critical thinking Ability, table 8 is presented below.
Table 8. The level of students' mathematical critical thinking ability
the number Percentage
Determining Criteria
Criteria
Level
of students
high
6
21,4 %
score
mean
score 27,52
standard deviation
s
medium
16
57,1%
mean
standard
deviation
score
12,68 score 27,52
mean
low
6
21,4%
sore mean standard score 12,68
deviation
Table 8 show standard deviation of the mathematical critical thinking test data was 7, 42 mean
of data 20.1 (computed using Microsoft Excel). From these data, students' level of critical
thinking can be seen based on the test scores of mathematical necessary thinking skills into
three groups: high, medium, and low. The following details the level of students' mathematical
critical thinking skills in the rectangular triangle material. Many as 6 students were included in
the high and low essential levels of thinking. In comparison, 16 students were classified as
medium level.
The data above shows that the majority of students belong to the moderate critical thinking
level. The interview results with the mathematics subject teacher explained that 6 students who
belong to the high necessary thinking ability level are students who have high mathematics
abilities in their class. Nurfitriyani, Rosa & Nursa'adah (2020) explained that students who have
high critical thinking skills will be able to form concepts in learning to high their academic
achievement. Besides, Komariyah and Fatmala (2018) state that students' necessary thinking
skills significantly affect student achievement. Furthermore, 16 students who belong to critical
thinking skills are following their mathematics abilities. In comparison, 6 students who have
low levels of ability are students with poor skills in mathematics.
CONCLUSION
Based on the research and discussion results, it can be concluded that the mathematical critical
thinking skills with the problem-based learning model using google classroom are 21.4% of
students with high and low abilities and 57.1% of students with moderate skills. Furthermore,
based on student and teacher interviews, it shows that students who have high and medium
abilities have exemplary achievements in learning mathematics. There is also assistance from
parents or others when learning mathematics with the PBL model using google classroom.
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