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Abstract: This study aims to describe the differences in the critical thinking ability of male and female students at
junior high school (SMPN 27 Surabaya) on environmental pollution topics. The type of research used is descriptive.
The research sample was 34 students of SMPN 27 Surabaya class VII F consisting of 17 female students and 17
male students. Data collection was carried out using critical thinking skills tests, student questionnaires, and
learning observation sheets. The data obtained include students' critical thinking skills, observation results, and
interview results that have been grouped based on the student's gender. The results of this study show that there are
differences in critical thinking skills between male students and female students. Female students scored an average
critical thinking ability of 75, while male students scored 65. The critical thinking ability of female students is
higher than that of male students, as evidenced by the average score of female students being higher than that of
male students. It shows that in learning activities, teachers must pay attention to student gender differences,

motivate students, and choose the appropriate learning model.
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INTRODUCTION

The development of technology and science
that is increasingly advanced requires aspects of
education to continue to develop to produce quality
human resources that can face the 21st-century era.
One of the abilities required to be possessed by all
humans is the ability to think critically. Critical
thinking is generally considered a characteristic of
the individual and is part of cognitive development
[1]. The ability to think critically is the ability to
think through a process of analysis and
meticulousness in responding to the truth of the
information in the hope that it will give rise to correct
action. The ability to think critically is important to
have because the ability to think critically can be
applied as a way of solving a problem as well as
making decisions based on logical reasons [2].

The ability to think in learning activities can be
trained through science learning [3]. Student learning
activities in science learning require students to have
the ability to think critically so that students are
ready for technological developments that are
increasingly advanced and developing [4]. Indicators
used to determine the activity of students' critical
thinking ability in solving a problem can use five
indicators, namely (a) providing simple explanations,
(b) building basic skills, (c) concluding, (d)
providing further explanations, (e) building strategies
and tactics [5].

Science learning has an essential role in
developing critical skills [6]. The material in science
learning that is closely related to critical thinking
skills is environmental pollution material. Students'
critical thinking skills can be improved by
conditioning the learning process without using
much rote memorization, but students are given

problems to improve their thinking skills [7].
Environmental pollution material discusses analyzing
the causes and effects of pollution problems that
occur in an environment. Environmental pollution
material is closely related to aspects of science,
society, and the environment, as well as technology
that is currently happening. Environmental pollution
material requires students to analyze, be active, and
understand the learning material. Students learn to
identify the source of problems that occur around
them so that it will help students come up with
problem-solving ideas and build their critical
thinking skills from students.

The difference in critical thinking skills makes
each student have different abilities. Students will
use a variety of strategies and various ways to solve a
problem that arises in the problem. This difference is
because students tend to have different intellectual
abilities that affect their critical thinking.

Gender influences students' critical thinking
ability. Gender is one of the things that influence
critical thinking skills [8]. Gender is a difference in
roles, piker patterns, behavior, mentality, and
emotional characteristics between men and women
[9]. Women, in general, are better at remembering,
while men are better at thinking logically and making
decisions. The phenomenon of differences in critical
thinking ability between men and women can be seen
in previous research conducted by Budi Cahyono,
showing results that female students can show all
indicators of their critical thinking ability compared
to male students [10]. Female students are better at
using their critical thinking skills than male students
[11]. Seyed and Akbar's research on the relationship
between gender and critical thinking showed
significant differences between the critical thinking
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ability of male and female students [12]. Female
students give higher results on their critical thinking
abilities than male students [13].

The interview results with the science teacher at
SMPN 27 Surabaya said that in the science learning
process, student involvement was not fully optimal,
especially when the teacher allowed students to ask
questions and answer questions from the teacher
were still many students who were just silent. One of
the signs that students can think critically in learning
is when students actively answer and provide
questions following learning. The observations at
SMPN 27 Surabaya on students during learning
showed that eight female students could meet critical
thinking indicators. Of the male students who
successfully showed their critical thinking skills in
the class, only five students. It is also supported by
an interview with a teacher of science subjects at
SMPN 27 Surabaya, who said that when the teacher
gave questions to provoke students' critical thinking,
different responses were obtained between male and
female students. The results of interviews with
teachers of science subjects also stated that the
critical thinking ability between female students and
male students had never been measured before.

Based on observations that researchers at SMP
Negeri 27 Surabaya have made, it is necessary to
conduct further research to analyze the differences in
critical thinking ability in male and female students
at SMP Negeri 27 Surabaya on environmental
pollution material. This research is different from the
previous relevant research, reviewed from the
research place, the study's subject, and the research
instrument. This research is expected to provide an
overview to science teachers to find out a picture of
the critical thinking ability of male and female
students at SMPN 27 Surabaya, applying suitable
learning models and methods so that students think
more critically.

RESEARCH METHODS

This research includes descriptive research by
analyzing students' critical thinking ability based on
the gender of environmental pollution material that
can be measured by providing test questions for
students' critical thinking ability. This research was
carried out on 34 students consisting of 17 male
students and 17 female students. The class has the
same comparison of female and male students and
has obtained environmental pollution materials.

Procedure

Data collection in this study was carried out
using tests, observations, interviews, and
documentation to determine students' critical
thinking abilities on environmental pollution
material. In the pre-field stage, interviews were
conducted with science teachers at school. The next
stage is the research stage. This stage is carried out to
observe the implementation of learning activities in
the classroom using an implementation observation
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sheet. This observation sheet is carried out through
observation when the teacher learns environmental
pollution material in class. Students are then given a
critical ~ thinking  ability test question on
environmental pollution material. The next stage is to
conduct interviews with students and teachers using
unstructured interviews related to students' critical
thinking skills at school.

Instruments

This study used tests of critical thinking skills,
observation, and questionnaires. The critical thinking
ability test is used to measure students' critical
thinking ability, which will later be known as how
gender affects students' critical thinking ability. The
critical thinking ability test questions are 20
questions that have been prepared in accordance with
5 critical thinking indicators. According to Ennis,
each indicator has 4 questions. Observation
instrument sheets are used in research to determine
the implementation of students' critical thinking
skills in learning activities. Questionnaires are given
to students to find out students responses regarding
their critical thinking skills during learning.
Observation of the implementation of learning is
seen when students do questions from the teacher.

Data Analysis

The test results regarding students' critical
thinking ability are grouped based on gender, namely
men and women. The results of the critical thinking
ability test from the study were then interpreted
based on the category of critical thinking ability
based on table 1 [14].

Table 1. Categories of critical thinking ability

Score Critical Thinking Ability
Category
81-100 Very Good
61- 80 Quite Good
41- 60 Good
21- 40 Less Good
0-20 Not Good

Students' critical thinking ability scores are
presented in the form of percentages to determine the
level of students' critical thinking ability on each
indicator. The formula for processing the score into a
percentage form is as follows:

Number of student scores of each indicator

X 100%

Number of Maximum values of each indicator

Furthermore, the analysis is carried out on the
implementation of learning activities that the teacher
has carried out in training students' critical thinking
skills. The formula used is as follows:

The number of sub—indicators is met;

X 100%

Sum of all sub—indicators
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Further data analysis was carried out on
teachers' learning  implementation plan in
environmental pollution material. This learning
implementation plan analysis is carried out to
determine the learning methods carried out by the
teacher and the learning steps carried out by the
teacher to bring out students' critical thinking skills.
Then the analysis was carried out on a questionnaire
of student responses and the results of interviews that
had been carried out with teachers and students as
research supporting data.

RESULTS AND DISCUSSION

The test results of students' critical thinking
ability on environmental pollution materials are
grouped based on gender, namely male and female
students. The test results are then scored according to
their critical thinking skills in answering questions
and then categorized into 5 categories. The test result
scores are then analyzed and categorized accordingly
in table 2.

100% 1

Percentage value
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Table 2. Students' thinking ability based on gender

No. Score Female Male Category
1. 81-100 3 1 Very Good
2. 61-80 14 9 Quite Good
3. 41-60 0 6 Good

4, 21-40 0 1 Less Good
5. 0-20 0 0 Not Good
Average 75 65

Category Quite  Quite

Good Good

80% -
60% -
40%
0% -

Table 2 shows that the same ratio of the number of
students between male and female students, the
achievement of the highest average thinking ability
score was owned by female students with an average
score of 75, which was included in the quite good
category. The average score of students' critical
thinking ability men was lower than female students
by 65, belonging to the quite good category.

B Female Students

Male Students

Providing a Building basic Concluding
simple skills
explanation

Indicator

Providing
further
explanations tactics

Building
strategies and

Figure 1. Analysis of students' critical thinking skills per indicator

Figure 1 shows that the results of the critical
thinking ability of male and female students on each
indicator have different values. The indicators
provide a simple explanation female students and
male students have the highest percentage scores of
all indicators. The lowest critical thinking indicator
in female students lies in building basic skills, while
in male students in the indicator of making further
explanations. The largest difference in the percentage
of critical thinking ability between male and female
students lies in the basic skills building indicator,
which is 43%.

This analysis of the implementation of learning
is carried out when the teacher asks students about
learning materials. Teachers, in provoking students'
critical thinking skills, give students as many as ten
questions that critical thinking indicators have
prepared. Analysis of the implementation of learning
that stimulates students' critical thinking ability in
learning environmental pollution in each indicator is
known that: the highest implementation of the

indicator provides a simple explanation, namely
100% of the implementation, followed by the
indicator of building strategies and tactics by 60%,
concluding 40%, then making further explanations
with a percentage of implementation of 25%, and the
last one is building basic skills by the percentage of
implementation by 20%.

120%
100%
80%

60%

40%

i ]
o m i

Providinga Building Concluding Providing  Building
simple  basic skills further  strategies
explanation explanations and tactics

Percentage

Indicator

Figure 2. Analysis of the implementation of learning
stimulates critical thinking of each indicator
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The results of the student response are given to
the students after the students have finished working
on the test questions and contain how the students
respond to the student's critical thinking skills on
environmental pollution material. Analysis of student
response questionnaire results showed that 89% of
students positively responded to the ability to think
critically about environmental pollution materials.
Based on the response questionnaire provided by
students, the average student strongly agrees with the
ability to think critically about environmental
pollution material.

Analysis of students' critical thinking ability on
environmental pollution learning based on table 1
shows that the critical thinking ability of female
students is higher than that of male students. The
readiness factor of the student can influence the
difference in achievement. The results of the
interviews that have been carried out with the student
show that female students are superior in
communication and more motivated and organized in
their learning than male students. In addition, this can
happen because women are superior in their effective
aspects. It follows the question from Krutetski, who
said that women are more likely to have the ability to
accuracy, thoroughness, and equality of thinking
[15]. It is supported by the results of interviews with
students who state that female student are more able
to identify problems and phenomena in the questions
more precisely and in detail. It can be known when in
interviews female students can retell the phenomena
contained in the problem of using their own words
and can relate to the concepts obtained during
learning. This data is also supported by the teacher's
statement that female students are skilled in showing
their critical thinking skills. It is seen when the
teacher gives questions that contain indicators of
critical thinking of female students who show a
positive response. The critical thinking ability of
female students is higher than that of male students
[16]. This result is also supported by Na Li's
research, which showed that female students had
higher scores in their critical thinking ability than
male students [17].

Analysis of students' critical thinking skills in
each indicator is found in Figure 1. The ability to
think critically on each indicator in this study showed
that male students obtained the highest critical
thinking ability on the indicator of providing a
simple explanation, which was 86%. It is also the
case for female students. The highest indicator of
critical thinking ability lies in providing simple
explanations, with a percentage of 95%. It shows that
almost all students can provide simple explanations
regarding what is asked in the questions. It is also
supported by student interviews and learning
observations, which show that most students can
identify problems in the questions and retell the
information in the environmental pollution questions.
This statement corresponds to the statement by
Resky that both male and female students can show
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indicators of critical thinking by giving simple
explanations.

Male students' lowest critical thinking ability is
found in the indicator of making further explanations,
which is 67%. Meanwhile, the results of the critical
thinking ability of female students are the lowest in
the indicator of building basic skills, which is 32%. It
follows the results of interviews conducted on male
students, which stated that male students could not
relate the problem to the concept. They are less able
to express factual and precise reasons related to the
solution of the phenomenon that occurs in the
problem. Most female students have been unable to
show their ability to do the right analysis to solve the
problem. This statement is supported by the results of
interviews conducted by teaching teachers who stated
that male students provide more detailed
explanations and only brief explanations. Students
still feel they need to improve their abilities in
providing further explanations, while female students
are less skilled in analyzing to get answers to
questions. Male and female students did not score
high in the analyticity dimension [17]. Females are
less adept at finding the cause of neglect, logical
analysis, and reason and pay less attention to logic
and reason. This statement follows research
conducted by Sukriadi states that female students are
less able to analyze questions and statements
appropriately, so in terms of critical thinking
indicators and building basic skills, female students
are still considered low [18]. In addition, research
conducted by Wardani showed low scores on basic
skills-building indicators and provided further
explanations [8].

Figure 2 indicates that the implementation of
learning on environmental pollution topics shows
that the indicator provides a simple explanation that
it has been carried out 100%. The results of student
test scores show that the highest percentage of scores
on the indicators provides a simple explanation
where most students in the class can already do
simple explanations as expected by the teacher. At
the same time, the lowest percentage of value is in
the indicator of building basic skills at 20%. It also
corresponds to the results of the student's critical
thinking ability test scores in Figure 1, which show
the lowest average score lies in the basic skills
building indicator. Male and female students are still
underprivileged in analyzing and identifying
arguments in depth. However, male students and
female students have differences. Male students are
superior in their ability to build basic skills than male
students. This is because they have not been able to
connect the concepts of learning materials
independently to solve the problem. At the same
time, female students are not yet right to provide
analysis of the questions given. This is in line with
Krutetskii's research which states that male students
are superior in the aspect of analytical thought
processes [15]. It is also supported by the findings in
the field that the level of achievement in learning on
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the indicators of building basic skills has the lowest
value. The results of the interview with the teacher
stated that this could happen because students are
poorly trained to analyze the phenomena contained in
the questions, so students are less trained in terms of
analysis.

Science teachers at SMP Negeri 27 Surabaya
feel that critical thinking skills need to be trained and
raised so that students can develop their thinking.
The analysis of the learning implementation plan
used by teachers in the learning process showed that
teachers use the PBL (Problem Based Learning)
learning model. This learning model can stimulate
students because this learning model uses real
problems that exist in everyday life so that students
can know the phenomenon in real terms and make
students easily connect concepts with critical
thinking skills because students are required to be
actively involved in learning. The Problem Based
Learning model allows students to try to solve
problems based on the knowledge they already have
before and connect the previous material with the
new material learned [19]. Research conducted by
Hussin states that the PBL learning model effectively
develops students' critical thinking skills [20]. The
PBL learning model can improve critical thinking
skills [21]. In addition to using learning models,
teachers also use a scientific approach. In the
learning process, the teacher shows a real
phenomenon that occurs around the student at the
beginning of the learning. Then, the student can
respond to the phenomenon by responding. This
statement follows research conducted by Nur
Wakhidah which states that a scientific approach can
stimulate students' critical thinking skills [22].

CONCLUSION

Students'  critical  thinking  ability on
environmental pollution topics differs between male
and female students. The results showed that female
students had higher critical thinking skills on
environmental pollution materials than male
students. The critical thinking ability of female
students lies the highest in the indicator of providing
a further explanation. In contrast, the lowest critical
thinking ability lies in building basic skills. The
highest critical thinking ability of male students lies
in the indicator of giving a simple explanation and
the lowest in the indicator of making further
explanations.
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