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. Analysis of Critical Thinking Ability Based on Student Gender Through
. the Implementation of Independent Curriculum in Chemistry Leaming

& Abstract

9 [The implementation of the independent curriculum in high schools after the Covid-19 pandemic has become a challenge for
10 teachers and education implementers because the demands of 21st century education must fulfill the 4C skills, one of which
11 s critical thinking for male and female students. This research is a descriptive quantitative research, with a one group control
12 posttest only research design. The purpese of this study was to analyze students' eritical thinking skills in chemistry learning
13 with an independent curriculum when viewed from gender differences. The instrument test in this study was multiple choica
14 ions o ing of 15 g which consisted of 3 sections according to Bloom's taxonomy, namely questions

15 number 1-5 on C4, numbers 6-10 on C5 and numbers 11-15 on 6. The test instrument used is valid through the revision
16 results according to the expert validator's input. The instruments used to obtain information regarding critical thinking skills
17 were analyzed descriptively and the average male score was 56.67, while for female it was 57.27. Based on these data, the
18 differencein critical thinking ability when viewed from gender differences is anly 0.60 on a scale of 100. Furthermore, further
19 test results show that there are differences in the critical thinking abilities of male and female students when learning

20 chemistry in the independent curriculum (Sig. <{I.05N __________________________________________________________ i B Usar

21 Abstract sequence: background, objectives,

22 Keywords: methods, results, and conclusions

23 [critical Thinking Chemistry Learning K 0y o

24  Learning outcomes Independent Curriculum How much far men, how much for women, and
25 Students' Gmdei 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 what are the differences

26 i (2

27 Keywords of at least 4 words and a maximum of
28 S words, sorted alphabetically

2 1 Introduction

30 The Learning competencies in the 21st century through character strengthening must be
31 improved through critical thinking, creative, able to communicate, and collaborate. This is in
32 accordance with the demands of education in Indonesia based on Pancasila education and the 1945
33 Constitution prioritizing characters that include 4C competencies, namely Critical Thinking and
34 Problem Solving, Creativity, Communication Skills, and Ability to Work Collaboratively which are

35 indispensable in facing global challenges (Mulya ; Purba |8
36 have different achievement indicators (Tahmic
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37 The achievement indicator for the 4C competencies, namely critical thinking (Tahmidaten, 2021)

38 starts from formulating the main problem, uncovering facts to solve problems, choosing logical,
39 relevant and accurate arguments, detecting bias from different peints of view and determining the

40 consequences of a statement. The achievement of critical thinking indicators in chemistry learning will

41 be developed which will emphasize the characteristics of learning based on cognitive science (A
| | <

43 oriented to generic science skills (Ma

42

44 Achieving cognitive abilities and generic science skills in chemistry learning during the Covid-19
45 pandemic requires distance learning using online learning media (MNuriansyah, 2020). Many online

46 learning media, both free and paid or subscribed, can be used by teachers, such as free google meet

47 (L zoom which is paid (F

48 the online learning media, the pandemic condition is not a reason to improve students' critical

49 thinking skills.

50 There are four indicators of critical thinking skills used in research (L2

51 determining assumptions about the problem, understanding the meaning of words, drawing logical
52 conclusions and evaluating based on facts. Based on a study of several research results, determining

53 assumptions is always involved as an indicator of critical thinking (Ku
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thinking (Ferdyan & Arsih, 2021; Hidayat 1 R vser

B

give students space to understand concepts from events that arise in their environment.

Maharani, 202

When viewed in terms of individual factors, gender also affects the ability to assume, which is an | B L":
et al.

indicator of critical thinking skills. Intrapersonal intelligence of male students develops more slowly

than female students because men are a bit late in the development of linguistic abilities (Herliani,

et al.

2013). Based on the results of research (Wardani bt al, P_C-:G) the critical thinking ability of female .- B Usiar
students is better than male students. |

The critical thinking ability of female and male students in chemistry learning is an important thing
to be studied to improve the quality of graduates equally. Chemistry learning before and even after

the covid-19 pandemic demands equal education in various schools and educational units (Prastiwi M B User
, 2022) which shows | and

that male students are more dominant in visualization and female students are more dominant in

Rahmadanik, 2022). This is in line with the results of research (Aini & Suyows

orientation which leads to the ability to assume as an indicator of critical thinking ability.

This critical thinking ability is also a demand for the independent curriculum, as a substitute for

the 2013 curriculum. The independent curriculum in chemistry learning currently implements an

2
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innovation process model through reducing Basic Competence specifically in chemistry subjects so

that teachers and students can focus more on essential competencies for continuing learning at the

next level (Kurniati [t al, [2022). Chemistry learning material in the independent curriculum for class | B User
et al.

X starts from green chemistry, global warming, nomenclature of compounds, atomic structure,
configuration and so on. Some of the chemistry material in class X is new material and some of it is

the same material as the 2013 curriculum (Rahmawati ft al po2zg. | B User

To improve students' critical thinking skills without distinguishing their gender, the teacher must B

be able to analyze the differences in students' abilities. Thus, this study was conducted with the aim
of analyzing students' critical thinking skills in chemistry learning Through the Implementation of
Independent Curriculum in Chemistry Subject.

2 Method

This research is a descriptive quantitative yaitu pendekatan penelitian yang secara
objektif yang menggunakan angka, mulai dari pengumpulan data, penafsiran terhadap data
tersebut serta penampilan dan hasilnya (Arikunto 2008). The population in this study is
high school students in East Jakarta. With random sampling technique, the sample in this
study involved 56 high school students in Jakarta. The variables in this study include

independent variables and dependent variables and control variables. The independent

variable in this study is gender, the dependent variable is critical thinking ability and the
control variable is chemistry learning (Duli, 2019).

Data on students' critical thinking skills in chemistry learning focused on the sub-subject
of Equalizing Redox Reactions Through the Implementation of Independent Curriculum in
Chemistry Subject based on gender differences were obtained using 15 multiple-choice
questions and choices A, B, C, D and E presented with difficulty level C4-C6. The grid of
test instruments in this study is presented in fable 1:| | £y v

Table 1.

Table 1. Grid of Test Instruments

Question Items Based on Difficulty Level

Redox Equivalent 4 s 0]

1,23,45 67,809 10 11,12 13, 14,15

The test instrument that will be used is tested for validity Yusuf, 2018) to get an

instrument that is suitable for use in this study. Valid test instruments were used in this

3
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125 12 Analysis of Data

126 Breaking down research data based on gender (Male and Female) and difficulty level

127 of questions (C4, C5 and C6), data obtained from the results of this study are tabulated in

128 tabular form and simplified in the form of a histogram as presented in Figure 1 bebw:|_ ________ | B Bhiar
Fig. 1.
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129 Fig 1. Tabulation of total students based on the frequency of questions at C4, C5 and C6 | User

130 Figure 1.

111 3. Results and Discussion

112 3l Description of Data
131 Based on the histogram above, the total number of students who answered correctly
132 (5 questions) on C4, namely questions number 1 to 5, is 17 students, on C5, namely
133 questions number 6 to 10, there are 9 students, on C6, namely questions number 11 to 15,
134  there are 8 students. And so on to see the total number of students who answered correctly
135 as many as 4 questions, 3 guestions, 2 questions, 1 guestion and 0 questions (nothing is
136  correct) on C4, C5 and C6 respectively on the histogram.

137 In more detail, from 56 students consisting of 32 male students and 24 female
138 students, obtained a frequency comparison of all correct answers until no one was correct at
139 each level of difficulty of the questions, as shown in fable 3 below( B User
140 | Table 3.
141
142
143 Table 3. Scores of questions at each level of difficulty of questions and student gender
Answer Frequency M (N=34) F (N=22)
Correct (Question) c4 Cc5 Ccé c4 cs5 c6
5 333.33 200.00 166.67 233.33 100.00 100.00
4 133.33 106.67 106.67 106.67 213.33 160.00
3 140.00 180.00 140.00 80.00 60.00 40.00
2 106.67 120.00 120.00 53.33 26.67 13.33
1 20.00 6.67 46.67 13.33 13.33 46.67
( 2
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0 0.00 0.00 0.00 0.00 0.00 0.00
Total Score 733.33 613.33 580.00  486.67  413.33 360.00

The average score for
each level of difficulty

The average score is

21.57 18.04 17.06 22.12 18.79 16.36

56.67 57.27
grouped by Gender

The average score total 56.97

144

145 Information:

146 M: Male

147 F:Female

148 N: Total students
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Based on the table above, it can be concluded that the total score for 56 students in this
study was 56.97 in the low category because it was below the Minimum Mastery Criteria (75
scale 100). When grouped by gender, the total average score for males is 56.67 and for
females is 57.27. The average score of female and male is not significantly different because
the difference is only 0.60 on a scale of 100, with the higher is the average score of women.
Hasil penelitian ini sama dengan beberapa penelitian lain yang menunjukkan kemempuan
berfikir kritis siswa perempuan lebih tinggi dibandingkan laki-laki (Cahyono, 2017; Wahyudiati,
data in the C4 category questions, it can be concluded that the distribution of male and
female students' critical thinking skills is different, but the difference is not significant. This is
because all the samples in this study were involved in the same tutoring (informal school).
Based on further interviews, the students who were sampled in this study stated that they
were used to doing difficult exercises.

The results of further analysis, namely the MANOVA test with the help of SPPS are
presented in table 4belows)
Table 4. Multivariant Test Results

Partial Eta
Value F Hypothesis df Error df Sig. Squared
Intercep .004 .0622 3.000 52.000 .979 .004
Gender .004 .062° 3.000 52.000 979 .004
L.S.P. Purba JURNAL PENDIDIKAN KIMIA

difference between male and female gender (Sig> 0.05), it can be seen that the difference in
the values of the two is only 0.04. The results of this analysis mean that there are actually
differences in critical thinking skills between male and female students but not significant
because there is only a score difference of 0.004. This is in line with various studies showing

insignificant differences in critical thinking skills between males and females (MNadiroh kt al, [

curriculum.
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Abstract

The implementation of the independent curriculum in high schools after the
Covid-19 pandemic has become a challenge for teachers and education
implementers because the demands of 21st century education must fulfill the
4C skills, one of which is critical thinking for male and female students. This
research is a descriptive quantitative research, with a one group control
posttest only research design, to analyze students' critical thinking skills in
chemistry learning with an independent curriculum when viewed from gender
differences. The population in this study is students senior high school in
Jakarta, and the samples used in this study were 58 students consisting of 34
male students and 22 female students who were taken by random technique.
Instrument test in this study was multiple choice questions consisting of 15
questions, which consisted of 3 sections according to Bloom's taxonomy,
namely questions number 1-5 on C4, numbers 6-10 on C5 and numbers 11-15
on C6. The test instrument used is valid through the revision results according
to the expert validator's input. The instruments used to obtain information
regarding critical thinking skills were analyzed descriptively and the average
male score was 56.67 (N=34), while for female it was 57.27 (N=22). Based on
these data, the difference in critical thinking ability when viewed from gender
differences is only 0.60 on a scale of 100 (Sig. <0.05). Furthermore, further
test results show that there are differences in the critical thinking abilities of



male and female students when learning chemistry in the independent
curriculum.

Keywords: Critical Thinking, Gender, Chemistry, Curriculum

1. Introduction

The Learning competencies in the 21st century through character strengthening must be
improved through critical thinking, creative, able to communicate, and collaborate. This is in
accordance with the demands of education in Indonesia based on Pancasila education and the 1945
Constitution prioritizing characters that include 4C competencies, namely Critical Thinking and Problem
Solving, Creativity, Communication Skills, and Ability to Work Collaboratively which are indispensable in
facing global challenges (Mulyasa, 2021; Purba & Sibarani). The four competencies have different

achievement indicators (Tahmidaten, 2021).

The achievement indicator for the 4C competencies, namely critical thinking (Tahmidaten, 2021)
starts from formulating the main problem, uncovering facts to solve problems, choosing logical,
relevant and accurate arguments, detecting bias from different points of view and determining the
consequences of a statement. The achievement of critical thinking indicators in chemistry learning will
be developed which will emphasize the characteristics of learning based on cognitive science (Ariffin et
al. 2020). In addition to the principles of cognitive science, chemistry learning in high school is oriented

to generic science skills (Mashami & Khaeruman, 2020).

Achieving cognitive abilities and generic science skills in chemistry learning during the Covid-19
pandemic requires distance learning using online learning media (Nuriansyah, 2020). Many online
learning media, both free and paid or subscribed, can be used by teachers, such as free google meet
(Laeli, 2021; Nyoto, 2021), zoom which is paid (Purba et al. 2021; Hagien & Rahman, 2020). By using
the online learning media, the pandemic condition is not a reason to improve students' critical thinking

skills.

There are four indicators of critical thinking skills used in research (Lailasari et al. 2018), namely
determining assumptions about the problem, understanding the meaning of words, drawing logical

conclusions and evaluating based on facts. Based on a study of several research results, determining



assumptions is always involved as an indicator of critical thinking (Kurniastuti et al. 2018; Rohmania et
al. 2022; Maharani, 2021). Indicators determine assumptions play an important role in critical thinking
(Ferdyan & Arsih, 2021; Hidayati et al. 2021) in addition to other indicators, because they give students

space to understand concepts from events that arise in their environment.

When viewed in terms of individual factors, gender also affects the ability to assume, which is an
indicator of critical thinking skills. Intrapersonal intelligence of male students develops more slowly
than female students because men are a bit late in the development of linguistic abilities (Herliani,
2013). Based on the results of research (\Wardani et al. 2018) the critical thinking ability of female

students is better than male students.

The critical thinking ability of female and male students in chemistry learning is an important thing
to be studied to improve the quality of graduates equally. Chemistry learning before and even after the
covid-19 pandemic demands equal education in various schools and educational units (Prastiwi &
Rahmadanik, 2022). This is in line with the results of research (Aini & Suyowati, 2022) which shows
that male students are more dominant in visualization and female students are more dominant in

orientation which leads to the ability to assume as an indicator of critical thinking ability.

This critical thinking ability is also a demand for the independent curriculum, as a substitute for the
2013 curriculum. The independent curriculum in chemistry learning currently implements an innovation
process model through reducing Basic Competence specifically in chemistry subjects so that teachers
and students can focus more on essential competencies for continuing learning at the next level
(Kurniati et al. 2022). Chemistry learning material in the independent curriculum for class X starts
from green chemistry, global warming, nomenclature of compounds, atomic structure, configuration
and so on. Some of the chemistry material in class X is new material and some of it is the same material

as the 2013 curriculum (Rahmawati et al. 2022).

To improve students' critical thinking skills without distinguishing their gender, the teacher must
be able to analyze the differences in students' abilities. Thus, this study was conducted with the aim of
analyzing students' critical thinking skills in chemistry learning Through the Implementation of

Independent Curriculum in Chemistry Subject.



1. Method

This research is a descriptive quantitative yaitu pendekatan penelitian yang secara
objektif yang menggunakan angka, mulai dari pengumpulan data, penafsiran terhadap data
tersebut serta penampilan dan hasilnya (Arikunto 2006). The population in this study is high
school students in East Jakarta. With random sampling technique, the sample in this study
involved 56 high school students in Jakarta. The variables in this study include independent
variables and dependent variables and control variables. The independent variable in this
study is gender, the dependent variable is critical thinking ability and the control variable is
chemistry learning (Duli, 2019).

Data on students' critical thinking skills in chemistry learning focused on the sub-subject
of Equalizing Redox Reactions Through the Implementation of Independent Curriculum in
Chemistry Subject based on gender differences were obtained using 15 multiple-choice
questions and choices A, B, C, D and E presented with difficulty level C4-C6. The grid of test

instruments in this study is presented in table 1:

Table 1. Grid of Test Instruments

Question Items Based on Difficulty Level

Redox Equivalent C4 c5 C6

1,2,3,4,5 6,7,8,9 10 11,12, 13, 14, 15

The test instrument that will be used is tested for validity Yusuf, 2018) to get an
instrument that is suitable for use in this study. Valid test instruments were used in this
research to be processed and analyzed, involving expert validators who are competent in the
field of evaluation of chemistry learning. The data obtained were presented in the form of
histograms, to facilitate descriptive data analysis.

The data from this study will be tabulated in tables and histograms then analyzed
descriptively to find out the overall mean of the data and the mean in the male and female
groups and then analyzed with 2x3 MANOVA using the help of SPSS 24 (Darma, 2021) with a

significance level of 5% which is analyzed using SPSS 24. Furthermore, the results of data



analysis are analyzed descriptively based on ability indicators. critical thinking by adjusting to
the test instrument, namely the questions used in this study. The minimum to maximum value
scale for the critical thinking skills of both male and female students is a scale of 0-100 with 34
male and 22 female students respectively. This maximum score serves as a benchmark for the

preparation of each student's score for further analysis.

2. Results and Discussion

2.1. Description of Data

Data collection in this study was carried out using a valid question instrument as
many as 15 statement items that had been reported according to the validator's expert
input. Valid test instruments were used in this study to obtain information related to
students' critical thinking skills in terms of gender differences, male and female. The
above data is interpreted in the score table which is converted into a score with a scale
of 100, based on data analysis based on gender, the average value for males is 56.67

and for females it is 57.27 on a scale of 100, as presented in table 2.

Table 2. Data Description

Deviation
Gender N Skor Nilai Sig
Standart
Male 34 1,926.67 56.67
Female 22 1,260.00 57.27 0.43 0.00
Rerata 56.97

2.2. Analysis of Data

Breaking down research data based on gender (Male and Female) and
difficulty level of questions (C4, C5 and C6), data obtained from the results of this
study are tabulated in tabular form and simplified in the form of a histogram as

presented in Fig 1.
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Fig 1. Tabulation of total students based on the frequency of questions at C4, C5, C6

Based on the histogram above, the total number of students who answered

correctly (5 questions) on C4, namely questions number 1 to 5, is 17 students, on C5,

namely questions number 6 to 10, there are 9 students, on C6, namely questions

number 11 to 15, there are 8 students. And so on to see the total number of students

who answered correctly as many as 4 questions, 3 questions, 2 questions, 1 question

and 0 questions (nothing is correct) on C4, C5 and C6 respectively on the histogram.

In more detail, from 56 students consisting of 32 male students and 24 female

students, obtained a frequency comparison of all correct answers until no one was

correct at each level of difficulty of the questions, as shown in table 3.

Table 3. Scores of questions at each level of difficulty of questions and student gender

Answer Frequency M (N=34) F (N=22)
Correct (Question) C4 cs C6 C4 cs C6
5 333.33 200.00 166.67 233.33 100.00 100.00
4 133.33 106.67 106.67 106.67 213.33 160.00
3 140.00 180.00 140.00 80.00 60.00 40.00
2 106.67 120.00 120.00 53.33 26.67 13.33
1 20.00 6.67 46.67 13.33 13.33 46.67
0 0.00 0.00 0.00 0.00 0.00 0.00
Total Score 733.33 613.33 580.00 486.67 413.33 360.00
The average
score for each 21.57 18.04 17.06 22.12 18.79 16.36

level of difficulty




The average

score is grouped 56.67 57.27
by Gender
The average
score total

56.97

Information:
M: Male
F : Female
N : Total students
Based on the table above, it can be concluded that the total score for 56 students in
this study was 56.97 in the low category because it was below the Minimum Mastery
Criteria (75 scale 100). When grouped by gender, the total average score for males is
56.67 and for females is 57.27. The average score of female and male is not
significantly different because the difference is only 0.60 on a scale of 100, with the
higher is the average score of women. The results of this analysis mean that there are
actually differences in critical thinking skills between male and female students but not
significant because there is only a score difference of 0.004 (Cahyono, 2017;
Wahyudiati, 2021; Gunawan et al. 2021). In the C5 and C6 category questions, if it is
interpreted like the data in the C4 category questions, it can be concluded that the
distribution of male and female students' critical thinking skills is different, but the
difference is not significant. This is because all the samples in this study were involved
in the same tutoring (informal school). Based on further interviews, the students who
were sampled in this study stated that they were used to doing difficult exercises.
The results of further analysis, namely the MANOVA test with the help of SPPS are
presented in table 4 below:

Table 4. Multivariant Test Results

Hypothesis Partial Eta
Value F df Error df  Sig. Squared
Intercep .004 .0622 3.000 52.000 .979 .004

Gender .004 .062° 3.000 52.000 979 .004




Based on the data in table 4 above, with sig. 0.979 indicates that there is no
significant difference between male and female gender (Sig> 0.05), it can be seen that
the difference in the values of the two is only 0.04. The results of this analysis mean
that there are actually differences in critical thinking skills between male and female
students but not significant because there is only a score difference of 0.004. This is in
line with various studies showing insignificant differences in critical thinking skills
between males and females (Nadiroh et al. 2019; Mohammad et al. 2021). Critical
thinking is another form of mental processing that should be distinguished but often

combined (Elder & Paul, 1996).

3. Conclusion

The conclusion obtained in this study isthere are differences in the critical thinking
abilities of male and male students in chemistry learning by implementing the independent

curriculum,
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Abstract

The implementation of the independent curriculum in high schools after the
Covid-19 pandemic has become a challenge for teachers and education
implementers because the demands of 21st century education must fulfill
the 4C skills, one of which is critical thinking for male and female students.
This research is a descriptive quantitative research, with a one group
control posttest only research design, to analyze students' critical thinking
skills in chemistry learning with an independent curriculum when viewed
from gender differences. The population in this study is students senior
high school in Jakarta, and the samples used in this study were 58 students
consisting of 34 male students and 22 female students who were taken by
random technique. Instrument test in this study was multiple choice
questions consisting of 15 questions, which consisted of 3 sections
according to Bloom's taxonomy, namely questions number 1-5 on C4,
numbers 6-10 on C5 and numbers 11-15 on C6. The test instrument used is
valid through the revision results according to the expert validator's input.
The instruments used to obtain information regarding critical thinking skills
were analyzed descriptively and the average male score was 56.67 (N=34),
while for female it was 57.27 (N=22). Based on these data, the difference in
critical thinking ability when viewed from gender differences is only 0.60 on

a scale of 100 (Sig. <0.05). Furthermore, further test results show that



there are differences in the critical thinking abilities of male and female

students when learning chemistry in the independent curriculum.

Keywords: Critical Thinking, Gender, Chemistry, Curriculum

2. Introduction

The Learning competencies in the 21st century through character
strengthening must be improved through critical thinking, creative,
able to communicate, and collaborate. This is in accordance with the
demands of education in Indonesia based on Pancasila education and
the 1945 Constitution prioritizing characters that include 4C
competencies, namely Critical Thinking and Problem Solving,
Creativity, Communication Skills, and Ability to Work Collaboratively
which are indispensable in facing global challenges (Erdogan, 2019;
Mulyasa, 2021; Purba and Sibarani, 2017). The four competencies
have different achievement indicators (Purnami, 2021; Tahmidaten,
2021).

The achievement indicator for the 4C competencies, namely
critical thinking (Romero, 2015; Dinira, 2019; Suyitno, 2020) starts
from formulating the main problem, uncovering facts to solve

problems, choosing logical, relevant and accurate arguments,



detecting bias from different points of view and determining the
consequences of a statement. The achievement of critical thinking
indicators in chemistry learning will be developed which will
emphasize the characteristics of learning based on cognitive science
(Ahmadi and Besancon, 2017; Ariffin et al. 2020). In addition to the
principles of cognitive science, chemistry learning in high school is
oriented to generic science skills (Mashami & Khaeruman, 2020).

Achieving cognitive abilities and generic science skills in chemistry
learning during the Covid-19 pandemic requires distance learning
using online learning media (Nuriansyah, 2020). Many online learning
media, both free and paid or subscribed, can be used by teachers,
such as free google meet (Laeli, 2021; Nyoto, 2021), zoom which is
paid (Purba et al. 2021; Hagien & Rahman, 2020). By using the online
learning media, the pandemic condition is not a reason to improve
students' critical thinking skills.

There are four indicators of critical thinking skills used in research
(Lailasari et al. 2018), namely determining assumptions about the
problem, understanding the meaning of words, drawing logical
conclusions and evaluating based on facts. Based on a study of
several research results, determining assumptions is always involved
as an indicator of critical thinking (Kurniastuti et al. 2018; Rohmania

et al. 2022; Maharani, 2021). Indicators determine assumptions play



an important role in critical thinking (Ferdyan & Arsih, 2021; Hidayati
et al. 2021) in addition to other indicators, because they give students
space to understand concepts from events that arise in their
environment.

When viewed in terms of individual factors, gender also affects the
ability to assume, which is an indicator of critical thinking skills.
Intrapersonal intelligence of male students develops more slowly than
female students because men are a bit late in the development of
linguistic abilities (Herliani, 2013). Based on the results of research
(Wardani et al. 2018) the critical thinking ability of female students is
better than male students.

The critical thinking ability of female and male students in
chemistry learning is an important thing to be studied to improve the
quality of graduates equally. Chemistry learning before and even after
the covid-19 pandemic demands equal education in various schools
and educational units (Prastiwi and Rahmadanik, 2022). This is in line
with the results of research (Hegarty, 2018) which shows that male
students are more dominant in visualization and female students are
more dominant in orientation which leads to the ability to assume as
an indicator of critical thinking ability.

This critical thinking ability is also a demand for the independent

curriculum, as a substitute for the 2013 curriculum. The independent



curriculum in chemistry learning currently implements an innovation
process model through reducing Basic Competence specifically in
chemistry subjects so that teachers and students can focus more on
essential competencies for continuing learning at the next level
(Kurniati et al. 2022). Chemistry learning material in the independent
curriculum for class X starts from green chemistry, global warming,
nomenclature of compounds, atomic structure, configuration and so
on. Some of the chemistry material in class X is new material and
some of it is the same material as the 2013 curriculum (Rahmawati et
al. 2022). This shows that in the independent curriculum, students are
directed to be able to think critically in understanding material which
is generally applied chemical material (Petterson et al. 2020).

After the covid 19 pandemic, the learning system returned offline
with a new curriculum, namely the independent general curriculum.
This requires students to be able to adapt at the same time with the
learning system and the latest curriculum. Some students may not be
affected by changes in the curriculum as well as the learning system
as is the case in several countries (Owusu-Fordjour et al. 2020;
Omodan and Ige, 2021), but it is possible that many students will have
difficulties (Aliyyah et al. 2020), both male and female students.

To improve students' critical thinking skills without distinguishing

their gender, the teacher must be able to analyze the differences in



students' abilities. Thus, this study was conducted with the aim of
analyzing students' critical thinking skills in chemistry learning
Through the Implementation of Independent Curriculum in Chemistry

Subject.

3. Methods

This research is a descriptive quantitative namely an objective
research approach that uses numbers, starting from data collection,
interpretation of the data as well as the appearance and results
(Arikunto 2006). The population in this study is high school students
in East Jakarta. With random sampling technique, the sample in this
study involved 56 high school students in Jakarta. The variables in
this study include independent variables and dependent variables and
control variables. The independent variable in this study is gender, the
dependent variable is critical thinking ability and the control variable

is chemistry learning (Duli, 2019).

Data on students' critical thinking skills in chemistry learning
focused on the sub-subject of Equalizing Redox Reactions Through
the Implementation of Independent Curriculum in Chemistry Subject
based on gender differences were obtained using 15 multiple-choice
questions and choices A, B, C, D and E presented with difficulty level
C4-C6. The grid of test instruments in this study is presented in table

1.



Table 1. Grid of Test Instruments

Question Items Based on Difficulty Level

Redox Equivalent C4 Co C6

1,2,3,4,5 6,7,8,9 10 11,12,13,14,15

The test instrument that will be used is tested for validity (Yusuf,
2018) to get an instrument that is suitable for use in this study. Valid
test instruments were used in this research to be processed and
analyzed, involving expert validators who are competent in the field of
evaluation of chemistry learning. The data obtained were presented in

the form of histograms, to facilitate descriptive data analysis.

The data from this study will be tabulated in tables and
histograms then analyzed descriptively to find out the overall mean of
the data and the mean in the male and female groups and then
analyzed with 2x3 MANOVA using the help of SPSS 24 (Darma, 2021)
with a significance level of 5% which is analyzed using SPSS 24.
Furthermore, the results of data analysis are analyzed descriptively
based on ability indicators. critical thinking by adjusting to the test
instrument, namely the questions used in this study. The minimum to
maximum value scale for the critical thinking skills of both male and
female students is a scale of 0-100 with 34 male and 22 female

students respectively. This maximum score serves as a benchmark



for the preparation of each student's score for further analysis.

4. Results and Discussion

3.1. Description of Data

Data collection in this study was carried out using a valid question
instrument as many as 15 statement items that had been reported
according to the validator's expert input. Valid test instruments were
used in this study to obtain information related to students' critical
thinking skills in terms of gender differences, male and female. The
above data is interpreted in the score table which is converted into a
score with a scale of 100, based on data analysis based on gender,
the average value for males is 56.67 and for females it is 57.27 on a
scale of 100, as presented in table 2.

Table 2. Data Description

Deviation
Gender N Skor Nilai Sig
Standart
Male 34 1.926 56.67
Female 22 1.260 57.27 0.43 0.00

Average 56.97




3.2. Analysis of Data

Breaking down research data based on gender (Male and
Female) and difficulty level of questions (C4, C5 and C6), data
obtained from the results of this study are tabulated in tabular form
and simplified in the form of a histogram as presented in Figure 1.

18
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Figure 1. Tabulation of total students based on the frequency of

questions at C4, C5 and C6

Based on the histogram above, the total number of students who
answered correctly (5 questions) on C4, namely questions number 1

to 5, is 17 students, on C5, namely questions number 6 to 10, there are



9 students, on C6, namely questions number 11 to 15, there are 8
students. And so on to see the total number of students who
answered correctly as many as 4 questions, 3 questions, 2 questions,
1 question and 0 questions (nothing is correct) on C4, C5 and C6
respectively on the histogram. In more detail, from 56 students
consisting of 32 male students and 24 female students, obtained a
frequency comparison of all correct answers until no one was correct
at each level of difficulty of the questions, as shown in table 3.

Table 3. Scores of questions at each level of difficulty of questions

and student gender

Answer Frequency M (N=34) F (N=22)

Correct (Question) C4 C5 C6 C4 C5 C6
5 333.33 200.00 166.67 233.33 100.00 100.00
4 133.33 106.67 106.67 106.67 213.33 160.00
3 140.00 180.00 140.00 80.00 60.00 40.00
2 106.67 120.00 120.00 53.33 26.67 13.33
1 20.00 6.67 46.67 13.33 13.33  46.67
0 0.00 0.00 0.00 0.00 0.00 0.00

Total Score 733.33 613.33 580.00 486.67 413.33 360.00

The average score
for each level of 21.57 18.04 17.06 22.12 18.79 16.36

difficulty




Score Total Average
56.67 57.27
by Gender

Score Total Average 56.97

Information:
M : Male
F : Female

N : Total students

Based on the table above, it can be concluded that the total
score for 56 students in this study was 56.97 in the low category
because it was below the Minimum Mastery Criteria (75 scale 100).
When grouped by gender, the total average score for males is 56.67
and for females is 57.27. The average score of female and male is not
significantly different because the difference is only 0.60 on a scale
of 100, with the higher is the average score of women (Cahyono, 2017;
Wahyudiati, 2021; Gunawan et al. 2021). In the C5 and C6 category
questions, if it is interpreted like the data in the C4 category
questions, it can be concluded that the distribution of male and
female students' critical thinking skills is different, but the difference
is not significant.

This is because all the samples in this study were involved in the

same tutoring (informal school), this is based on the results of



research showing that informal teachers are effective in supporting
the learning of academic teachers in schools (Van Lankveld et al.
2016), Formal education contributes most primarily to shaping the
psycho-cultural profile of the human personality and plays an
important role in educational action, but it seems that recently it has
become increasingly open. formal education towards non-formal and
informal education which shows that students' needs for education
still need support other than formal education (Melnic and Botez,
2014). Based on further interviews, the students who were sampled in
this study stated that they were used to doing difficult exercises.

The results of further analysis, namely the MANOVA test with the
help of SPPS are presented in table 4.

Table 4. Multivariant Test Results

Hypothesis Partial Eta
Value F Error df  Sig.
df Squared
Intercep .004 .062a 3.000 52.000 .979 .004
Gender .004 .062b  3.000 52.000 .979 .004

Based on the data in Table 4 above, with sig. 0.979 indicates that
there is no significant difference between male and female gender
(Sig> 0.05), it can be seen that the difference in the values of the two

is only 0.04. The results of this analysis mean that there are actually



differences in critical thinking skills between male and female
students but not significant because there is only a score difference
of 0.004. This is in line with various studies showing insignificant
differences in critical thinking skills between males and females
(Nadiroh et al. 2019; Mohammadi et al. 2012; Fuad et al. 2017;
Al-Mahrooqji, and Denman,2020). Critical thinking is another form of
mental processing that should be distinguished but often combined

(Elder and Paul, 1996).

5. Conclusion

The conclusion obtained in this study is students' critical thinking
skills in chemistry learning Through the Implementation of
Independent Curriculum in Chemistry Subject are differences
between male and female students, the critical thinking skills of

female students are higher than male students.
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The mplemeniation of the independent cumiculum in High scdhods after the Couid-19
pandemic hat become a dullenge for teachers and education implemanters bacawne the
demmands of 215t century education must S Kl the 4C skilli, one of whidh s crifical finking
for male and female sudents This rewarch b a deioiptive quamitatve rereardch, with a
one group cantmd posttest only research design, to analyze students’ aitical shinkdng shils
in dhemitry leaming with an independent aumiculum when  viewed from  gender
differences. The population in this gudy b students senior high school in Jekarta, and the
sampdes uied in this study were 58 fudents consising of 34 male students and 22 fermale
sudents who were fakcen by sndom tedhnicque. Infrument test in this Audy wes mulliple
choloe question: consiting of 15 quetiom, whidh coniited of 3 sections according to
Blooms tamonomy, namely quertions mumber 1'5 on T4, mumbers §-10 on C5 and
mumibers 11-15 on Ch. The test imrument wed b valid $hrough the reviion rewlts
acconding to the expest walidator's input. The indrument wed 1o obtain nformation
ing critical thinking &dll were analyzed desoiptively and the average male score was
56,67 (MN=3d), while for female it was 57.27 [(N=22). Bued on thee data, the difference
in crifical thinking ability when viewed from gender differences b only 060 on a scale of
100 (%z. <0.05). Furthermose, further tet results show that there are differences in the
aritical thinking abilfties of male and female students when leaming chemistry in the

a Crpen Ac ces Independent cumicubam.

Introduction

The Leaming competendie:s in the 2 century through character strengthening must be improwved through
crifical thinking, creative, able to communicate, and wllaborate. This i in sccordance with the demand: af
education in Indoneds based on Pancadla education and the 1945 Constitution prioritizing characters that
inchide 4C competencies, namely Critical Thinking and Problam Sohdng, Creativity, Communication $kills
ancd Ability to Work Caollaboratively which are indispencable in fadng global challengas [Purba and Sibarani,
2017; Erdagan, 2009; Mulyasa, 2021). The four oo petenche: hawe differsnt achisvement indicators (Purmami,
2021; Tahmidaten, J02L

The achievement indicator for the 4C competencies, namely eritical thinking [Romero, 2015 ; Dindra, 2009,
Sundtna, 2030} starts fromn loomulating the main problem, uncovering facte to whe prablams, dwoding
bogical, relevant and acurate arguments, detecting Has from different points of view and determining the
condacquence: of & statement. The achievement of critical thinking indicators in chamistry learning will be
developed which will emphasize the dharacersic of leaming based on cognithve science [Ahmadi and
Bewangon, 2007 Adffin et al. 2020}, In addition fo the prindiples of cognitive sdence, chamistry leaming in
high schoal is oriented fo generc whene ddlls (Mashami and khaeraman, 2030; kKamiyvah et al. 2022 ).

Achieving cognitive abilities and genaric sciene dills in chemidry kaming dusing the Covid 19 pandemic
requires distance leaming uding online leaming media [Muriansyah, 2020). Many online leaming media, both

This work 5 Boereed undera CC BY 4 10 Boerse
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fres and paid or subseribed, can be used by teachers, such at fres google meet (Lasli, 3021; Myota, 2021),
roam which is paid [Hagien and Rahman, 2020 Purba et al. 2021} By using the online leaming media, the
pandemic condition it not a reason to improve dudants’ enitical thinking skills.

There are four indicators of eritical thinking &bl used in research (lailazad et al. 200E), namely
determining aumptions about the problem, understanding the meaning of words, drawing logical
conclidons and evaluating based on facts. Based on a sudy of wwveral rewsarch rewdis, detenmining
asumptions i abvays invoheed & an indicator of critical thinking (Kumdastuti et al. 2008; Maharand, 2031;
fiahaan et al. 2021; Rohmania et &l 2022). Indicators determine atcumptions play an imporfant role in
crifical thinking [Ferdyan and Asdh, 2021; Hidayati ef al. 2021} in addition to other indicators, bacawe they
give shudents space 1o under stand concapts fram events that arise in their emdnonment.

When viewead in terms of indbd dual fadors, gender also affects the ability to asuwme, which is an indicator
af erifical thinking ddllk. Intrapersonal infeligence of male sudents develops more dowly than female
students bacaurse men are a bit late in the development of linguistic abilities [HerBand, 2013}, Based on the
requilts of ressarch (ardand et al. 200E) the eritical thinking ability of fmale sudents is berrer than male
shudents,

The eritical thinking ability of male and male sudents in chemistry leaming is an important thing to be
sucliad 1o improwe the quality of graduates equally. Chemistry leaming before and even affer the condd-18
pandemic demands equal educafion in warlous whool and educational units (Prasdivd and Rahmadanik,
2022). This is in Bme with the rewlis of resarch [Hagarty, J006) which shows that male gudenis are more
daminant in Waalization and female sudents are more dominant in odentation which kads to the ability o
asoumme 4t an indicator of eritical thinking ability.

This eritical thinking ability is also a demand for the independsnt currleulum, as a wbstibae for the 2013
curficulum. The independent awroulum in dhemitiry leaming arrently implements an innovalion process
maodel throwgh reducing Bade Competence gpecificalby in chemistry subjects o that teachers and studenits can
foous more on esential competende: for continuing leaming at the nest level (Kumiafi ef al. 2022).
Chemistry beaming matadal in the independent arriculam for clag X starts from green chemicry, global
wanming, nomenclature of compounds, atomic srecture, configuration and 0 on. Some of the chemisiry
matedal in das X i new matedal and same of it is the ame material a8 the 2013 curriodum [Rahmawati et
al. 202 2}, This dhoes that in the independent curioskim, students are directad to be able to think aitically in
uncer standing matedal which it genarally appled chemical matedal [Patterson ot al, 2020),

After the condd 1% pandemnic, the leaming syitemn retumed offline with a new owrdoulom, namely the
indapendent genaral awdeulum. Thic requires siudants to be able to adapt at the same time with the learning
systemn and the latest currboulum. Some students may not be affected by dhanges in the amriodum ac well as
the leaming fyshemn as is the cam in several countries [Owoess-Fordjour ef al. 2020; Omodan and |ge, 2021),
bt it is posible that many students will have difiaulties [Alhaah et al. 2020), bath male and famale sudenis,

To improve sudanis’ eritical thinking kills without & dinguiching their gender, the teacher must be able to
anabyze the differences in students abilities. Thus, this stwdy was cnducted with the aim of analyzing shedents
crifical thinking @dlk in chemisiry leaming Through the Implementation of Independent Cumdaslum in
Chemisry Sulsject.

Methaod

This research is a deserptive quantifative namely an objective research approach that uses numbers, starting
from data collecion, inberpretation of the data as well as the appearance and results [Ariunto 2008}, The
population in this study is high school students in Ead lakarfa. With random sampling lechnbgue | the tample
in this shudy invohsed 56 high school shudents in Jakarta, The varisbles in this shudy inchede independent
variable: and dependsnt vadables and contral varables, The independent variabde in this study i gender, the
de pendent variable is critical thinking ability and the control varable i chemistry leaming (Duli, 2005 ).

Data on students' eritical thinking ddll in dhemistry leaming foamed on the wb-mbjed of Equalizing
Redox Reactions Through the Implemenition of Independent Curiaslum in Chemictry Subject based on
gender differences were abtained wing 15 muliiplecholce questiions and choies A, B, €, D and E presenied
with difficalty bevel C4-C6. The gid of tect insruments in this s tudy i presented in Table 1.

Takde 1. Grid of test Intruments
Cuestion ltems Based on Diffioulty Lewel
Recon Equivalent ] [ 7]
l.2.3.45 6.7.89.10 .12, 1314, 15

The tect inctrument that will be used iz tested for validity (Yumd, 2008) to pet an indtrument that s witable
for wte in this shody, Valid test instruments were wed in this receardh to be processed and anabyzed, imo hing
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epart validators who are competent in the field of evaluation of dhemistry laming. The data obtained were
presented in the form of histograms, 1o facilitate descriptive data analysi.

The data from this shudy will be tabulated in tables and histograms then anabred dewrdptively to find out
the overall mean of the data and the mean in the male and female grougs and then analyzed with 2x3
MANMOVA wiing the halp of $PS 24 (Darma, 2021} with a ggnificance level of 5% which i analyred udng
SPS5 24, Furthermore, the reoults of data anabgis are analyzed deserptively basad on gbility indicators, eritical
thinking by adjusting to the teg indrument, namely the gquedion: used in this study, The mimimum o
maximum wabee wale for the erifical thinking &ills of bath mak and female dudents it a wcake of 0-100 with
34 male and 22 female gudents respacivehy. This masimum soore serves a a benchmark for the preparation
of eadh siwdents coore for further anabyd:,

Results and Discussion
Dgscription of data

Data aollection in thic shudy was caried out udting a valbid quettion ind rument a8 many a8 15 satement items
that had been reported acconding to the validator's expert ingut, Valid ted instruments were wed in this shudy
ta abtain information related to stedents’ eritical thinking ddlls in terms of gender differences, male and
female, The above data is interpreted in the sore table which is convertad into a score with a scale of 100,
bamed on data anabyds based on gender, the average value for malesis 56,67 and for females it is 5727 on a
seale of 100, & prewnted in Table 2.

Table 2. Data description
Derviation
Caenicler M Shoor il i ]
Male ] 1926 ShAT
Fermnale e} 1.260 5727 Q.43 .00
Average 56497
Analysks of data

Breaking down ressarch data based on gender (Male and Female) and diffioulty kel of questions [C4, C5
ancd C6), data obtained fram the resdts of this shudy are tabulated in tabular form and d@mplified in the form
af & histogram as presnted in Fig. 1.

18 17
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Frequency of correct amswsers (total questicns)

Figure 1, Tabulation of total fudents based on the frequency of question at C4, C5 and C6.

Baged on the histogram abowe, the total nember of shodents who answered comectly [5 questions] an C4,
mame by questions number 1 to 5, & 17 sedents, on 5, namely quections numbser & to 10, theme ane 9 shaden ts,
an L6, namely querions number 11 fo 15, there are B sfudent s, And 0 on fo see the total nuember of shudents
who answenad comecthy as many as 4 quedtions, 3 quesdtions, 2 quedions, 1 question and O questions (nathing

(L]
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is corect) on C4, C5 and Cb respectively on the hislogram. In more deiall, from 56 shudents condsing of 32
male students and 24 female shudents, oblained a fregquency comparison of all comect anewers until no ane
was aorred af each kel of diffiou ty of the questions, ar showen in Tabla 3,

Table 3. Sooner of question: at sadh level of difficulty of questions and student gender

Armaer Frequency M [N=34) F (N =232]
Correct [Quedion] Ca 5 Cé Ca Cs [
5 335,33 20000 16667 23333 10000 100.00
F 13333 104, 67 10667 106,67 21333 160,00
3 14000 191800 1490100 B000 G000 40000
2 106 47 12000 120,00 5333 2647 |13
1 2000 667 16,67 333 1339 4647
0 000 Q.00 000 000 000 Q0o
Total &one PR &13.33 SH0.00 48667 41333 360,00
The aver, score for esch
hddﬁdw 2157 19.04 17 04 2212 1479 1638
Score Toml Average by Gender 5667 5727
Soore Totl Average 5607

Informatiors As Mabe F = Fernale: M : Total suedents

Baged on the table abowe, it can be concluded that the tatal soore for 56 students in this study was 56.97
in the low category beeawse it was Below the Mindmum Mastery Criteria (75 swale 100). When grouped by
gender, the fotal average soore for males is 56,67 and for kemales i 57 27, The awerage wore of female and
male i not denificantly different because the difference i onby 0,60 on & seale of 100, with the higher i the
average score of women [Cahvono, 2007 Wahypodiaf, 2001 Cwnawan et al 2021). In the C5 and C6
cabegory quedtions, if it i interpreted like the data in the C4 category questions, it can be conchueded that the
dis rribution of male and female shudents’ ertical thinking Sdll is differant, but the difference i not dgnificant .

This s becavee all the amples in this shudy ware invohed in the same tuboring (informal sthaol), this is
baged on the reculis of ressarch dhowving that informal eachers are effedive in wpporting the leaming of
academic teachers in school  (Van-Landoweld ef al. 2016}, Formal education coniributes most primarily o
shaping the peychorculbural profile of the human personality and plays an important role in educa tional
action, but it seems that recently it hat beeome inoeadngly open. formal education fowards non-formal and
informal education which shows that shudents’ need: for adusation sill nesd support other than fomal
education (Melnic and Bowez, 2004), Based an further inerdews, the studants who wene samplad in this shady
stated that they were used to doing difficuli exerncises, The rewlis of feriher analds, namealy the MARCWA
test with the help of $PPS are presented in Table 4.

Tatle 4. Mulivariam test reswbs

Mabie  F Hypotesh df Error df Sk, Partial Fta Scuared
Itercep 004 (s 3000 52 000 479 004
Gender 004 (42b 2000 52 000 A79 004

Based om the data in Table 4 above, with dg. 0.97% indicates that thare i no dgnificant differen @ babweean
male and female gandar (Sig= 0.05), it can be ssen that the difference in the valees of the two is only 004,
The resdts of this analbyds mean that there are actually differences in eritical thinking &ills betwean male and
female shudents but not dgnificant because there i only a soore difference of 0004, This i in Bne with various
shuclie s dhowing indgnificant differences in critical thinking ddlls between males and females [Mohammadi et
al. 2012; Fuad et al. 20017; Madinoh ef al. 200%; Al-Mahnoogi and Denman, 2020), Critical thinking is another
farm of mantal procesing that should be distinguishe d but often combined [Elder and Paul, 199 6).

Conelusion

The condudon obtained in this sudy is sbedents’ erfical thinking @ills in chemisry leaming through the
implementation of independent curfeulum in chemicry wbjed are differences bebween male and famale
shudenis, the ertical thinking il of female shudanis are higher than male shudents.
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g‘*‘“‘-":‘r“"!: The kmplementation of the independent curmiculum in igh schodls after the Couid:19

pandemic hat become a dullenge for teachers and education implemanters bacawne the
demmands of 215t century education must S Kl the 4C skilli, one of whidh s crifical finking
for male and female sudents This rewarch b a deioiptive quamitatve rereardch, with a
one group canted posttest only revearch design, 1o analyze students’ aitical shinkding shill
in dhemitry leaming with an independent aumiculum when  viewed from  gender
differences. The population in this gudy b students senior high school in Jekarta, and the
sampdes uied in this study were 58 fudents consising of 34 male students and 22 fermale
sudents who were fakcen by sndom tedhnicque. Infrument test in this Audy wes mulliple
dholoe questiont consiting of 15 quediom, whidh conisted of 3 sections acoording to
Blooms tamonomy, namely quertions mumber 1'5 on T4, mumbers §-10 on C5 and
mumibers 11-15 on Ch. The test imrument wed b valid $hrough the reviion rewlts
acconding to the expest walidator's input. The indrument wed 1o obtain nformation
regarding critical $hinidng Sdll were analyzed descriptively and the average male soore waa
56,67 (MN=3d), while for female it was 57.27 [(N=22). Bued on thee data, the difference
in crifical thinking ability when viewed from gender differences b only 060 on a scale of
100 (%z. <0.05). Furthermose, further tet results show that there are differences in the

aritical thinking abilfties of male and female students when leaming chemistry in the
a Crpen Ac ces Independent cumicubam.

Curriaulum
Cender

Introduction

The Leaming competendie:s in the 2 century through character strengthening must be improwved through
crifical thinking, creative, able to communicate, and wllaborate. This i in sccordance with the demand: af
education in Indoneds based on Pancadla education and the 1945 Constitution prioritizing characters that
inchide 4C competencies, namely Critical Thinking and Problam Sohdng, Creativity, Communication $kills
ancd Ability to Work Caollaboratively which are indispencable in fadng global challengas [Purba and Sibarani,
2017; Erdagan, 2009; Mulyasa, 2021). The four oo petenche: hawe differsnt achisvement indicators (Purmami,
2021; Tahmidaten, J02L

The achievement indicator for the 4C competencies, namely eritical thinking [Romero, 2015 ; Dindra, 2009,
Sundtna, 2030} starts fromn loomulating the main problem, uncovering facte to whe prablams, dwoding
bogical, relevant and acurate arguments, detecting Has from different points of view and determining the
condacquence: of & statement. The achievement of critical thinking indicators in chamistry learning will be
developed which will emphasize the dharacersic of leaming based on cognithve science [Ahmadi and
Bewangon, 2007 Adffin et al. 2020}, In addition fo the prindiples of cognitive sdence, chamistry leaming in
high schoal is oriented fo generc whene ddlls (Mashami and khaeraman, 2030; kKamiyvah et al. 2022 ).

Achieving cognitive abilities and genaric sciene dills in chemidry kaming dusing the Covid 19 pandemic
requires distance leaming uding online leaming media [Muriansyah, 2020). Many online leaming media, both

This work 5 Boereed undera CC BY 4 10 Boerse
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fres and paid or subseribed, can be used by teachers, such at fres google meet (Lasli, 3021; Myota, 2021),
roam which is paid [Hagien and Rahman, 2020 Purba et al. 2021} By using the online leaming media, the
pandemic condition it not a reason to improve dudants’ enitical thinking skills.

There are four indicators of eritical thinking &bl used in research (lailazad et al. 200E), namely
determining aumptions about the problem, understanding the meaning of words, drawing logical
conclidons and evaluating based on facts. Based on a sudy of wwveral rewsarch rewdis, detenmining
asumptions i abvays invoheed & an indicator of critical thinking (Kumdastuti et al. 2008; Maharand, 2031;
fiahaan et al. 2021; Rohmania et &l 2022). Indicators determine atcumptions play an imporfant role in
crifical thinking [Ferdyan and Asdh, 2021; Hidayati ef al. 2021} in addition to other indicators, bacawe they
give shudents space 1o under stand concapts fram events that arise in their emdnonment.

When viewead in terms of indbd dual fadors, gender also affects the ability to asuwme, which is an indicator
af erifical thinking ddllk. Intrapersonal infeligence of male sudents develops more dowly than female
students bacaurse men are a bit late in the development of linguistic abilities [HerBand, 2013}, Based on the
requilts of ressarch (ardand et al. 200E) the eritical thinking ability of fmale sudents is berrer than male
shudents,

The eritical thinking ability of male and male sudents in chemistry leaming is an important thing to be
sucliad 1o improwe the quality of graduates equally. Chemistry leaming before and even affer the condd-18
pandemic demands equal educafion in warlous whool and educational units (Prasdivd and Rahmadanik,
2022). This is in Bme with the rewlis of resarch [Hagarty, J006) which shows that male gudenis are more
daminant in Waalization and female sudents are more dominant in odentation which kads to the ability o
asoumme 4t an indicator of eritical thinking ability.

This eritical thinking ability is also a demand for the independsnt currleulum, as a wbstibae for the 2013
curficulum. The independent awroulum in dhemitiry leaming arrently implements an innovalion process
maodel throwgh reducing Bade Competence gpecificalby in chemistry subjects o that teachers and studenits can
foous more on esential competende: for continuing leaming at the nest level (Kumiafi ef al. 2022).
Chemistry beaming matadal in the independent arriculam for clag X starts from green chemicry, global
wanming, nomenclature of compounds, atomic srecture, configuration and 0 on. Some of the chemisiry
matedal in das X i new matedal and same of it is the ame material a8 the 2013 curriodum [Rahmawati et
al. 202 2}, This dhoes that in the independent curioskim, students are directad to be able to think aitically in
uncer standing matedal which it genarally appled chemical matedal [Patterson ot al, 2020),

After the condd 1% pandemnic, the leaming syitemn retumed offline with a new owrdoulom, namely the
indapendent genaral awdeulum. Thic requires siudants to be able to adapt at the same time with the learning
systemn and the latest currboulum. Some students may not be affected by dhanges in the amriodum ac well as
the leaming fyshemn as is the cam in several countries [Owoess-Fordjour ef al. 2020; Omodan and |ge, 2021),
bt it is posible that many students will have difiaulties [Alhaah et al. 2020), bath male and famale sudenis,

To improve sudanis’ eritical thinking kills without & dinguiching their gender, the teacher must be able to
anabyze the differences in students abilities. Thus, this stwdy was cnducted with the aim of analyzing shedents
crifical thinking @dlk in chemisiry leaming Through the Implementation of Independent Cumdaslum in
Chemisry Sulsject.

Methaod

This research is a deserptive quantifative namely an objective research approach that uses numbers, starting
from data collecion, inberpretation of the data as well as the appearance and results [Ariunto 2008}, The
population in this study is high school students in Ead lakarfa. With random sampling lechnbgue | the tample
in this shudy invohsed 56 high school shudents in Jakarta, The varisbles in this shudy inchede independent
variable: and dependsnt vadables and contral varables, The independent variabde in this study i gender, the
de pendent variable is critical thinking ability and the control varable i chemistry leaming (Duli, 2005 ).

Data on students' eritical thinking ddll in dhemistry leaming foamed on the wb-mbjed of Equalizing
Redox Reactions Through the Implemenition of Independent Curiaslum in Chemictry Subject based on
gender differences were abtained wing 15 muliiplecholce questiions and choies A, B, €, D and E presenied
with difficalty bevel C4-C6. The gid of tect insruments in this s tudy i presented in Table 1.

Takde 1. Grid of test Intruments
Cuestion ltems Based on Diffioulty Lewel
Recon Equivalent ] [ 7]
l.2.3.45 6.7.89.10 .12, 1314, 15

The tect inctrument that will be used iz tested for validity (Yumd, 2008) to pet an indtrument that s witable
for wte in this shody, Valid test instruments were wed in this receardh to be processed and anabyzed, imo hing
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epart validators who are competent in the field of evaluation of dhemistry laming. The data obtained were
presented in the form of histograms, 1o facilitate descriptive data analysi.

The data from this shudy will be tabulated in tables and histograms then anabred dewrdptively to find out
the overall mean of the data and the mean in the male and female grougs and then analyzed with 2x3
MANMOVA wiing the halp of $PS 24 (Darma, 2021} with a ggnificance level of 5% which i analyred udng
SPS5 24, Furthermore, the reoults of data anabgis are analyzed deserptively basad on gbility indicators, eritical
thinking by adjusting to the teg indrument, namely the gquedion: used in this study, The mimimum o
maximum wabee wale for the erifical thinking &ills of bath mak and female dudents it a wcake of 0-100 with
34 male and 22 female gudents respacivehy. This masimum soore serves a a benchmark for the preparation
of eadh siwdents coore for further anabyd:,

Results and Discussion
Dgscription of data

Data aollection in thic shudy was caried out udting a valbid quettion ind rument a8 many a8 15 satement items
that had been reported acconding to the validator's expert ingut, Valid ted instruments were wed in this shudy
ta abtain information related to stedents’ eritical thinking ddlls in terms of gender differences, male and
female, The above data is interpreted in the sore table which is convertad into a score with a scale of 100,
bamed on data anabyds based on gender, the average value for malesis 56,67 and for females it is 5727 on a
seale of 100, & prewnted in Table 2.

Table 2. Data description
Derviation
Caenicler M Shoor il i ]
Male ] 1926 ShAT
Fermnale e} 1.260 5727 Q.43 .00
Average 56497
Analysks of data

Breaking down ressarch data based on gender (Male and Female) and diffioulty kel of questions [C4, C5
ancd C6), data obtained fram the resdts of this shudy are tabulated in tabular form and d@mplified in the form
af & histogram as presnted in Fig. 1.
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Figure 1, Tabulation of total fudents based on the frequency of question at C4, C5 and C6.

Baged on the histogram abowe, the total nember of shodents who answered comectly [5 questions] an C4,
mame by questions number 1 to 5, & 17 sedents, on 5, namely quections numbser & to 10, theme ane 9 shaden ts,
an L6, namely querions number 11 fo 15, there are B sfudent s, And 0 on fo see the total nuember of shudents
who answenad comecthy as many as 4 quedtions, 3 quesdtions, 2 quedions, 1 question and O questions (nathing

(L]
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is corect) on C4, C5 and Cb respectively on the hislogram. In more deiall, from 56 shudents condsing of 32
male students and 24 female shudents, oblained a fregquency comparison of all comect anewers until no ane
was aorred af each kel of diffiou ty of the questions, ar showen in Tabla 3,

Table 3. Sooner of question: at sadh level of difficulty of questions and student gender

Armaer Frequency M [N=34) F (N =232]
Correct [Quedion] Ca 5 Cé Ca Cs [
5 335,33 20000 16667 23333 10000 100.00
F 13333 104, 67 10667 106,67 21333 160,00
3 14000 191800 1490100 B000 G000 40000
2 106 47 12000 120,00 5333 2647 |13
1 2000 667 16,67 333 1339 4647
0 000 Q.00 000 000 000 Q0o
Total &one PR &13.33 SH0.00 48667 41333 360,00
The aver, score for esch
hddﬁdw 2157 19.04 17 04 2212 1479 1638
Score Toml Average by Gender 5667 5727
Soore Totl Average 5607

Informatiors As Mabe F = Fernale: M : Total suedents

Baged on the table abowe, it can be concluded that the tatal soore for 56 students in this study was 56.97
in the low category beeawse it was Below the Mindmum Mastery Criteria (75 swale 100). When grouped by
gender, the fotal average soore for males is 56,67 and for kemales i 57 27, The awerage wore of female and
male i not denificantly different because the difference i onby 0,60 on & seale of 100, with the higher i the
average score of women [Cahvono, 2007 Wahypodiaf, 2001 Cwnawan et al 2021). In the C5 and C6
cabegory quedtions, if it i interpreted like the data in the C4 category questions, it can be conchueded that the
dis rribution of male and female shudents’ ertical thinking Sdll is differant, but the difference i not dgnificant .

This s becavee all the amples in this shudy ware invohed in the same tuboring (informal sthaol), this is
baged on the reculis of ressarch dhowving that informal eachers are effedive in wpporting the leaming of
academic teachers in school  (Van-Landoweld ef al. 2016}, Formal education coniributes most primarily o
shaping the peychorculbural profile of the human personality and plays an important role in educa tional
action, but it seems that recently it hat beeome inoeadngly open. formal education fowards non-formal and
informal education which shows that shudents’ need: for adusation sill nesd support other than fomal
education (Melnic and Bowez, 2004), Based an further inerdews, the studants who wene samplad in this shady
stated that they were used to doing difficuli exerncises, The rewlis of feriher analds, namealy the MARCWA
test with the help of $PPS are presented in Table 4.

Tatle 4. Mulivariam test reswbs

Mabie  F Hypotesh df Error df Sk, Partial Fta Scuared
Itercep 004 (s 3000 52 000 479 004
Gender 004 (42b 2000 52 000 A79 004

Based om the data in Table 4 above, with dg. 0.97% indicates that thare i no dgnificant differen @ babweean
male and female gandar (Sig= 0.05), it can be ssen that the difference in the valees of the two is only 004,
The resdts of this analbyds mean that there are actually differences in eritical thinking &ills betwean male and
female shudents but not dgnificant because there i only a soore difference of 0004, This i in Bne with various
shuclie s dhowing indgnificant differences in critical thinking ddlls between males and females [Mohammadi et
al. 2012; Fuad et al. 20017; Madinoh ef al. 200%; Al-Mahnoogi and Denman, 2020), Critical thinking is another
farm of mantal procesing that should be distinguishe d but often combined [Elder and Paul, 199 6).

Conelusion

The condudon obtained in this sudy is sbedents’ erfical thinking @ills in chemisry leaming through the
implementation of independent curfeulum in chemicry wbjed are differences bebween male and famale
shudenis, the ertical thinking il of female shudanis are higher than male shudents.
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Keywords Abstract

gﬁ:ﬁilsttrl;mkmg The implementation of the independent curriculum in high schools after the Covid-19

Curriculum pandemic has become a challenge for teachers and education implementers because the
Gender demands of 21st century education must fulfill the 4C skills, one of which is critical thinking
for male and female students. This research is a descriptive quantitative research, with a
one group control posttest only research design, to analyze students' critical thinking skills
in chemistry learning with an independent curriculum when viewed from gender
differences. The population in this study is students senior high school in Jakarta, and the
samples used in this study were 58 students consisting of 34 male students and 22 female
students who were taken by random technique. Instrument test in this study was multiple
choice questions consisting of 15 questions, which consisted of 3 sections according to
Bloom's taxonomy, namely questions number 1-5 on C4, numbers 6-10 on C5 and
numbers 11-15 on C6. The test instrument used is valid through the revision results
according to the expert validator's input. The instruments used to obtain information
regarding critical thinking skills were analyzed descriptively and the average male score was
56.67 (N=34), while for female it was 57.27 (N=22). Based on these data, the difference
in critical thinking ability when viewed from gender differences is only 0.60 on a scale of
100 (Sig. <0.05). Furthermore, further test results show that there are differences in the
critical thinking abilities of male and female students when learning chemistry in the
8 OpenAcces independent curriculum.

Introduction

The Learning competencies in the 21st century through character strengthening must be improved through
critical thinking, creative, able to communicate, and collaborate. This is in accordance with the demands of
education in Indonesia based on Pancasila education and the 1945 Constitution prioritizing characters that
include 4C competencies, namely Critical Thinking and Problem Solving, Creativity, Communication Skills,
and Ability to Work Collaboratively which are indispensable in facing global challenges (Purba and Sibarani,
2017; Erdogan, 2019; Mulyasa, 2021). The four competencies have different achievement indicators (Purnami,
2021; Tahmidaten, 2021).

The achievement indicator for the 4C competencies, namely critical thinking (Romero, 2015; Dinira, 2019;
Suyitno, 2020) starts from formulating the main problem, uncovering facts to solve problems, choosing
logical, relevant and accurate arguments, detecting bias from different points of view and determining the
consequences of a statement. The achievement of critical thinking indicators in chemistry learning will be
developed which will emphasize the characteristics of learning based on cognitive science (Ahmadi and
Besancon, 2017; Ariffin et al. 2020). In addition to the principles of cognitive science, chemistry learning in
high school is oriented to generic science skills (Mashami and Khaeruman, 2020; Islamiyah et al. 2022).

Achieving cognitive abilities and generic science skills in chemistry learning during the Covid-19 pandemic
requires distance learning using online learning media (Nuriansyah, 2020). Many online learning media, both

(OMOM

This work is licensed under a CC BY 4.0 license



mailto:leony.purba@uki.ac.id

J. Pendidik. Kim 14(3): 187-192 Purba LSL.: Analysis of critical thinking ability based on student gender

free and paid or subscribed, can be used by teachers, such as free google meet (Laeli, 2021; Nyoto, 2021),
zoom which is paid (Hagien and Rahman, 2020; Purba et al. 2021). By using the online learning media, the
pandemic condition is not a reason to improve students' critical thinking skills.

There are four indicators of critical thinking skills used in research (Lailasari et al. 2018), namely
determining assumptions about the problem, understanding the meaning of words, drawing logical
conclusions and evaluating based on facts. Based on a study of several research results, determining
assumptions is always involved as an indicator of critical thinking (Kurniastuti et al. 2018; Maharani, 2021;
Siahaan et al. 2021; Rohmania et al. 2022). Indicators determine assumptions play an important role in
critical thinking (Ferdyan and Arsih, 2021; Hidayati et al. 2021) in addition to other indicators, because they
give students space to understand concepts from events that arise in their environment.

When viewed in terms of individual factors, gender also affects the ability to assume, which is an indicator
of critical thinking skills. Intrapersonal intelligence of male students develops more slowly than female
students because men are a bit late in the development of linguistic abilities (Herliani, 2013). Based on the
results of research (Wardani et al. 2018) the critical thinking ability of female students is better than male
students.

The critical thinking ability of female and male students in chemistry learning is an important thing to be
studied to improve the quality of graduates equally. Chemistry learning before and even after the covid-19
pandemic demands equal education in various schools and educational units (Prastiwi and Rahmadanik,
2022). This is in line with the results of research (Hegarty, 2018) which shows that male students are more
dominant in visualization and female students are more dominant in orientation which leads to the ability to
assume as an indicator of critical thinking ability.

This critical thinking ability is also a demand for the independent curriculum, as a substitute for the 2013
curriculum. The independent curriculum in chemistry learning currently implements an innovation process
model through reducing Basic Competence specifically in chemistry subjects so that teachers and students can
focus more on essential competencies for continuing learning at the next level (Kurniati et al. 2022).
Chemistry learning material in the independent curriculum for class X starts from green chemistry, global
warming, nomenclature of compounds, atomic structure, configuration and so on. Some of the chemistry
material in class X is new material and some of it is the same material as the 2013 curriculum (Rahmawati et
al. 2022). This shows that in the independent curriculum, students are directed to be able to think critically in
understanding material which is generally applied chemical material (Petterson et al. 2020).

After the covid 19 pandemic, the learning system returned offline with a new curriculum, namely the
independent general curriculum. This requires students to be able to adapt at the same time with the learning
system and the latest curriculum. Some students may not be affected by changes in the curriculum as well as
the learning system as is the case in several countries (Owusu-Fordjour et al. 2020; Omodan and lIge, 2021),
but it is possible that many students will have difficulties (Aliyyah et al. 2020), both male and female students.

To improve students' critical thinking skills without distinguishing their gender, the teacher must be able to
analyze the differences in students' abilities. Thus, this study was conducted with the aim of analyzing students'
critical thinking skills in chemistry learning Through the Implementation of Independent Curriculum in
Chemistry Subject.

Method

This research is a descriptive quantitative namely an objective research approach that uses numbers, starting
from data collection, interpretation of the data as well as the appearance and results (Arikunto 2006). The
population in this study is high school students in East Jakarta. With random sampling technique, the sample
in this study involved 56 high school students in Jakarta. The variables in this study include independent
variables and dependent variables and control variables. The independent variable in this study is gender, the
dependent variable is critical thinking ability and the control variable is chemistry learning (Duli, 2019).

Data on students' critical thinking skills in chemistry learning focused on the sub-subject of Equalizing
Redox Reactions Through the Implementation of Independent Curriculum in Chemistry Subject based on
gender differences were obtained using 15 multiple-choice questions and choices A, B, C, D and E presented
with difficulty level C4-C6. The grid of test instruments in this study is presented in Table 1.

Table 1. Grid of test instruments
Question Items Based on Difficulty Level
Redox Equivalent C4 C5 [
1,2,3,4,5 6,7,8,9,10 11,12,13,14,15

The test instrument that will be used is tested for validity (Yusuf, 2018) to get an instrument that is suitable
for use in this study. Valid test instruments were used in this research to be processed and analyzed, involving
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expert validators who are competent in the field of evaluation of chemistry learning. The data obtained were
presented in the form of histograms, to facilitate descriptive data analysis.

The data from this study will be tabulated in tables and histograms then analyzed descriptively to find out
the overall mean of the data and the mean in the male and female groups and then analyzed with 2x3
MANOVA using the help of SPSS 24 (Darma, 2021) with a significance level of 5% which is analyzed using
SPSS 24. Furthermore, the results of data analysis are analyzed descriptively based on ability indicators. critical
thinking by adjusting to the test instrument, namely the questions used in this study. The minimum to
maximum value scale for the critical thinking skills of both male and female students is a scale of 0-100 with
34 male and 22 female students respectively. This maximum score serves as a benchmark for the preparation
of each student's score for further analysis.

Results and Discussion
Description of data

Data collection in this study was carried out using a valid question instrument as many as 15 statement items
that had been reported according to the validator's expert input. Valid test instruments were used in this study
to obtain information related to students' critical thinking skills in terms of gender differences, male and
female. The above data is interpreted in the score table which is converted into a score with a scale of 100,
based on data analysis based on gender, the average value for males is 56.67 and for females it is 57.27 on a
scale of 100, as presented in Table 2.

Table 2. Data description

Deviation

Gender N Skor Nilai Standart Sig

Male 34 1.926 56.67

Female 22 1.260 57.27 0.43 0.00
Average 56.97

Analysis of data

Breaking down research data based on gender (Male and Female) and difficulty level of questions (C4, C5
and C6), data obtained from the results of this study are tabulated in tabular form and simplified in the form
of a histogram as presented in Fig. 1.

17
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Figure 1. Tabulation of total students based on the frequency of questions at C4, C5 and C6.

Based on the histogram above, the total number of students who answered correctly (5 questions) on C4,
namely questions number 1 to 5, is 17 students, on C5, namely questions number 6 to 10, there are 9 students,
on C6, namely questions number 11 to 15, there are 8 students. And so on to see the total number of students
who answered correctly as many as 4 questions, 3 questions, 2 questions, 1 question and O questions (nothing
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is correct) on C4, C5 and C6 respectively on the histogram. In more detail, from 56 students consisting of 32
male students and 24 female students, obtained a frequency comparison of all correct answers until no one
was correct at each level of difficulty of the questions, as shown in Table 3.

Table 3. Scores of questions at each level of difficulty of questions and student gender

Answer Frequency M (N=34) F (N=22)
Correct (Question) C4 C5 C6 C4 C5 Ccé
5 333.33 200.00 166.67 233.33 100.00 100.00
4 133.33 106.67 106.67 106.67  213.33  160.00
3 140.00 180.00 140.00 80.00 60.00 40.00
2 106.67 120.00 120.00 53.33 26.67 13.33
1 20.00 6.67 46.67 13.33 13.33 46.67
0 0.00 0.00 0.00 0.00 0.00 0.00
Total Score 733.33 613.33 580.00 486.67 413.33  360.00

The average score for each

o 21.57 18.04 17.06 22.12 18.79 16.36
level of difficulty
Score Total Average by Gender 56.67 57.27
Score Total Average 56.97

Information: M: Male; F : Female; N : Total students

Based on the table above, it can be concluded that the total score for 56 students in this study was 56.97
in the low category because it was below the Minimum Mastery Criteria (75 scale 100). When grouped by
gender, the total average score for males is 56.67 and for females is 57.27. The average score of female and
male is not significantly different because the difference is only 0.60 on a scale of 100, with the higher is the
average score of women (Cahyono, 2017; Wahyudiati, 2021; Gunawan et al. 2021). In the C5 and C6
category questions, if it is interpreted like the data in the C4 category questions, it can be concluded that the
distribution of male and female students' critical thinking skills is different, but the difference is not significant.

This is because all the samples in this study were involved in the same tutoring (informal school), this is
based on the results of research showing that informal teachers are effective in supporting the learning of
academic teachers in schools (Van-Lankveld et al. 2016), Formal education contributes most primarily to
shaping the psycho-cultural profile of the human personality and plays an important role in educational
action, but it seems that recently it has become increasingly open. formal education towards non-formal and
informal education which shows that students' needs for education still need support other than formal
education (Melnic and Botez, 2014). Based on further interviews, the students who were sampled in this study
stated that they were used to doing difficult exercises. The results of further analysis, namely the MANOVA
test with the help of SPPS are presented in Table 4.

Table 4. Multivariant test results

Value F Hypothesis df Error df Sig. Partial Eta Squared
Intercep .004 .062a 3.000 52.000 .979 .004
Gender .004 .062b 3.000 52.000 .979 .004

Based on the data in Table 4 above, with sig. 0.979 indicates that there is no significant difference between
male and female gender (Sig> 0.05), it can be seen that the difference in the values of the two is only 0.04.
The results of this analysis mean that there are actually differences in critical thinking skills between male and
female students but not significant because there is only a score difference of 0.004. This is in line with various
studies showing insignificant differences in critical thinking skills between males and females (Mohammadi et
al. 2012; Fuad et al. 2017; Nadiroh et al. 2019; Al-Mahroogi and Denman, 2020). Critical thinking is another
form of mental processing that should be distinguished but often combined (Elder and Paul, 1996).

Conclusion

The conclusion obtained in this study is students' critical thinking skills in chemistry learning through the
implementation of independent curriculum in chemistry subject are differences between male and female
students, the critical thinking skills of female students are higher than male students.
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