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Urban and Rural School, who is better? 1 

Student's Critical Thinking Skills and Science 2 

Processing Skills based on Gender 3 

4 
Critical thinking and science processing skill is important in 21st Century. 5 
The purpose of this study is to determine the science process skills and 6 
critical thinking skills of students in rural and urban areas and to see if there 7 
are differences between the two in terms of gender. In addition, the purpose 8 
of this study was also to determine the effect between the variables of science 9 
process skills and students' critical thinking skills. This type of research is 10 
quantitative research with experimental research design. The population of 11 
this research is public junior high school students who are in rural and 12 
urban areas. The sample used in this study was 534 students with details of 13 
281 female students and 253 male students. The sample selection technique 14 
used is purposive sampling technique. The instruments used are science 15 
process skills observation sheets and critical thinking ability test sheets. The 16 
data analysis technique used is descriptive statistics and inferential statistics 17 
with Anova test and Simple Linear Regression Test. The results of this study 18 
indicate that the science process skills and critical thinking skills of students 19 
in rural and urban areas are in the good category. Where for science 20 
process skills in rural and urban areas which are in the very good category, 21 
namely the observing and experimenting indicators and there are significant 22 
differences regarding critical thinking skills and science process skills in 23 
rural and urban schools. In addition, there is a significant influence between 24 
the variables of science process skills and students' critical thinking skills.  25 

26 
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28 

29 

Introduction 30 

31 

Education is one of the important factors in a country that plays a role in 32 
building the future. One of the important roles of education is to help build 33 

students' beliefs, understanding, attitudes and thinking skills to develop their 34 
potential(Siswanto et al., 2019; Hanh et al., 2021; Palinussa et al., 2021). In 35 
addition, students are asked to be more productive, creative, innovative and 36 
become an effective generation through knowledge and life skills(Nugraha and 37 
Eliyawati, 2019; Ndayabaje et al., 2020; Zhou, 2021). Education can be used as 38 

a benchmark in improving human resources to create superior human 39 
beings(Abate et al., 2021; Darmaji et al., 2019; Yarychev & Mentsiev, 2020). 40 

Therefore, it is necessary to have a good quality of education. One of the 41 
important subjects to learn is science learning. 42 

Science learning is a branch of science that focuses on providing direct 43 
experience in everyday life because it is the basis for the development of 44 
science(Nida, Mustikasari and Eilks, 2021; Sæleset and Friedrichsen, 2021; 45 

Torres, Paiva and Mouraz, 2021). Science learning consists of a set of 46 
concepts, facts and laws of physics found with scientific concepts. One branch 47 



2021-4444-AJE – 06 SEP 2021 

 

2 

of science that requires direct understanding is physics. Physics is a learning 1 
with science that discusses natural phenomena and the nature of objects in the 2 

universe which contains a collection of knowledge in the form of concepts, 3 
facts and principles.(Dasilva et al., 2019; Fenditasari et al., 2020; Sajidan et al., 4 
2020). Physics is able to direct students in improving process skills to produce 5 
good cognitive(Tanti, Maison, et al., 2020; Daher, Alfahel and Anabousy, 6 
2021; Krumphals and Haagen-Schutzenhofer, 2021). One way to help students 7 

understand physics is by doing practical work.  8 
Practicum is an activity to test and apply the theory that has been obtained 9 

during the learning process (Arista and Kuswanto, 2018; Kurniawan et al., 10 
2019; Tiandho, 2021). Practicum activities require students to observe, 11 
experiment and test existing concepts both inside and outside the 12 

laboratory(Akcay & Yager, 2016; Firmansyah & Suhandi, 2021; Zhan et al., 13 

2019). Practical activities can actively involve students during the practicum 14 
process to develop scientific attitudes so that they can train cognitive, affective 15 

and psychomotor aspects(Wang, 2018; Hariwangsa Panuluh et al., 2020; Yang 16 
& Lim, 2021). In practice, students can be involved in the process of 17 
observing, comparing, and formulating hypotheses so that students get 18 

experience and real case examples from the material being taught(Seung, Choi 19 
and Pestel, 2016; Mustari et al., 2020; Zezekwa and Nkopodi, 2020). Through 20 
practical activities students can improve science process skills that require 21 

critical thinking skills in making problem - solving decisions . 22 
One of the potentials that must be developed by students to understand 23 

science is science process skills. This science process skill is a skill that every 24 
student must have(Akcay and Yager, 2016; Indri, Sarwanto and Nurosyid, 25 
2020; Nurhayati et al., 2021). Important science process skills are mastered as 26 

the basis for using the scientific method in developing knowledge(Gunawan et 27 

al., 2019; Tanti, Maison, et al., 2020; Restiana and Djukri, 2021). Students are 28 
trained to develop sensitivity to scientific attitudes which are expected to gain 29 
hands-on experience (Suryawati and Osman, 2018; Setiawan and Sugiyanto, 30 

2020; Apaivatin, Srikoon and Munggam, 2021). Science process skills that 31 

students have supports scientific thinking to support further abilities. One of 32 
the important things with developing students' process skills is to improve 33 
students' critical thinking. 34 

Thinking skills are important skills that must be mastered by students. One 35 
of the thinking skills that students need to develop is the ability to think 36 

critically(Fitriani et al., 2020; Lin, Hu and Chiu, 2020; Rumahlatu, Sangur and 37 
Lililine, 2020). Critical thinking consists of interpreting and evaluating skills in 38 
terms of observation, communication, and also the acquisition of 39 

information(Chikiwa and Schäfer, 2018; Supratman et al., 2021).Critical 40 
thinking is used for problem solving, analyzing assumptions, evaluating and 41 
making decisions. Critical thinking skills are important to be implanted in 42 
science to be able to critically examine the information obtained(Rahmawati et 43 

al., 2019; Sustekova et al., 2019; Shaw et al., 2019).  44 
One of the characteristics of students who have the ability to think 45 

critically is always looking for and explaining the relationship between the 46 
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problems discussed and relevant things (Özelçi and alışkan, 2019; Shaw et al., 1 
2019; Verburgh, 2019). Science process skills and students' critical thinking 2 

skills are important aspects that students must have. These scientific process 3 
skills and critical thinking skills involve scientific inquiry and problem solving 4 
about life science concepts(Chikiwa and Schäfer, 2018; Nisa, Nafiah and 5 
Wilujeng, 2020; Tanti, dwi agus Kurniawan, et al., 2020). To achieve good 6 
process skills and critical thinking requires serious effort from students(Çetin 7 

and zdemir, 2018; Sustekova, Kubiatko and Usak, 2019; Darmaji et al., 8 
2020)Achieving good learning outcomes is influenced by process skills and 9 
students' critical thinking. One of the things that affect the difference in the 10 
ability of science process and critical thinking ability of students is gender. 11 

Gender differences are one of the differences that distinguish aspects of 12 

science process skills and critical thinking between men and women. Gender is 13 

the difference that appears in women and men when viewed from the values 14 
and behavior or differences between men and women socially. Gender can be 15 

called a differentiating factor in a person's abilities such as the ability to learn 16 
in class(Heeg & Avraamidou, 2021; Ikonen et al., 2019; Sultan et al., 2020). 17 
Based on research(Bhagat and Chang, 2018; Gulacar, Milkey and Mclane, 18 

2019; Daher, Alfahel and Anabousy, 2021)that female students are more active 19 
than male students. However male students are more talented in science than 20 
female students(Lee and Kung, 2018; Ikonen et al., 2019; Bustami et al., 2020). 21 

Therefore, gender differences have an influence on students' science process 22 
skills and critical thinking. 23 

Based on the description above, the purpose of this research is to find out 24 
how the science process skills and critical thinking skills of students in rural 25 
and urban areas, whether there is a difference between the two and whether 26 

there is an influence between the two science process skills on critical thinking 27 

skills in terms of gender. 28 
 29 

Methods 30 
 31 

The research design in this study was descriptive qualitative with an 32 
experimental approach. The type of research used by the researchers in this 33 
study was a quasi-research with a posttest only control design. Data collection 34 
was carried out in April 2021. The population is the generalization area of the 35 
research results(Jaya, 2010). The population in this study consisted of several 36 

schools that had accredited A criteria, the population in this study consisted of 37 
two areas, namely the Jambi city area and the village area. For the population 38 
of this study can be seen in table 1 below. 39 

 40 
Table 1. Research Population 41 
Urban Rural  

SMPN 17 Jambi City SMPN 2 Batang Hari 

SMPN 17 Jambi City SMPN 8 Batang Hari 

SMPN 22 Jambi City SMPN 5 Batang Hari 
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From the population used by the researcher, the sample selection in this 1 
study used a purpose sampling technique. This technique was chosen in this 2 

study to determine the sample. The sample selection has criteria that students 3 
have studied the measurement material. So that later a sample will be obtained 4 
in accordance with the objectives of the research, so that in this study the 5 
sample used was 534 students, with details of 126 female students and 115 6 
male students in the urban area, while in the village area there were 155 female 7 

students and 138 male students. male students. 8 
In this study, the quantitative data used were data on students' science 9 

process skills and students' critical thinking skills. To get these data, students 10 
are asked to conduct experiments or practicum, while when students do 11 
practicum, researchers are assisted by a team to assess science process skills 12 

with indicators of science process skills, which are presented in table 2 below. 13 

 14 
Table 2. Student's Science Process Skills Assessment Grid 15 

Types of Science Process 

Skills 

Indicator 

Science Process Skills 

Many 

Statements 

Basic science process 

skills 

Observation 

Classification 

Measure 

Conclude 

6 

5 

5 

4 

Integrated science 

process skills 

Variable identification 

Doing an experiment 

Arrange table 

Designing experiments 

3 

5 

4 

3 

The assessment of students' science process skills uses a Likert scale of 1 16 
to 4, namely: a score of 4 (Very Good), 3 (Good), 2 (Not Good), and 1 (Very 17 

Bad).  18 
When students do practicum, researchers assess students' science process 19 

skills using observation sheets. Students' science process skills are tested based 20 
on indicators of basic and integrated science process skills. In this study, the 21 

researchers adjusted the indicators on the science syllabus in junior high school 22 
so that the researchers only took 4 indicators of basic science process skills and 23 
4 integrated science process skills, so for the interval class for each indicator it 24 
can be seen in table 3 below 25 

 26 

Table 3. The range of scores for the quantitative criteria of students' science 27 

process skills based on each indicator 28 

Types of 

science 

process 

skills 

Indicator 

Science Process Skills 

Value Range  

Very 

Not 

Good 

Not 

Good 
Good 

Very 

Good 
 

Skills Observation 6-10.5 10.6-15 15.1-19.5 19.6-24  

Science Classification 5-8.75 8.76- 12.51- 16.26-
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process 12.5 16.25 20 

Basic Measure 5-8.75 
8.76-

12.5 

12.51-

16.25 

16.26-

20 

 Conclude 4-7 7.01-10 10.01-13 
13.01-

16 

Skills Doing an experiment 5-8.75 
8.76-

12.5 

12.51-

16.25 

16.26-

20 

Science 

process 
Arrange table 4-7 7.01-10 10.01-13 

13.01-

16 

Integrated Variable identification 3-5.25 
5.26-

7.5 
7.51-9.75 9.76-12 

 Designing experiments 3-5.25 
5.26-

7.5 
7.51-9.75 9.76-12 

 1 
In addition to scientific process skills, researchers also conduct research on 2 

critical thinking skills, for critical thinking skills grids can be seen in table 4 3 
below. 4 

 5 
Table 4. Critical thinking skills assessment grid 6 

Indicator Critical thinking skills Many Statements 

Give a simple explanation 2 

Building basic skills 2 

Conclude 2 

Provide further explanation 2 

Set strategy and tactics 2 

The assessment of students' critical thinking skills uses a Likert scale of 1 7 
to 4, namely: a score of 4 (Very Good), 3 (Good), 2 (Not Good), and 1 (Very 8 

Bad).  9 
When the students have done the practicum, the researcher assesses the 10 

students' critical thinking skills using an observation sheet. After determining 11 
the scale, the researcher categorizes students' critical thinking skills which can 12 
be seen in Table 5. 13 

 14 

Table 5. The range of scores for the quantitative criteria of students' critical 15 
thinking skills 16 
Range  Criteria 

0.0 – 10.0 Very Not Good 

10.1 – 20.0 Not good 

20.1 – 30.0 Good 

30.1– 40.0 Very good 

 17 
The data processing technique used is descriptive statistics, as described 18 

(Nasution, 2016 ; (Leni Masnidar Nasution, 2017)that descriptive statistics are 19 
used to describe or provide information on conditions or problems using data. 20 

In the descriptive analysis, the mean, median, mode, and standard deviation 21 
values are presented(Goos & Maintrup, 2015 ; (George and Mallery, 2019). 22 
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The mean is the sum of all scores of the frequency distribution divided by the 1 
number of data(Budiwanto, 2017). The median is the number that lies in the 2 

middle of a frequency distribution (MUNDIR, 2012). The mode is used to 3 
analyze the phenomenon that occurs the most or is used the most. 4 

For inferential statistics consists of hypothesis testing. Before testing the 5 
hypothesis, the data obtained were first tested for prerequisites, namely 6 
normality and homogeneity tests. The data will be homogeneous if the Sig 7 

value obtained is more than 0.05 (Sig > 0.05)(SHESKIN, 2000; (Judge et al., 8 
2020). After the data obtained are homogeneous, the next step the researcher is 9 
to test the prerequisites for the normality test, the data obtained so that it is said 10 
to be normal, namely if the sig value obtained is more than 0.05 (Sig > 11 
0.05)(Duisembekova, 2021).After doing the prerequisite test, then the data is 12 

tested for hypotheses with the Anova test and regression test. The requirements 13 

of the regression and ANOVA tests are sig values less than 0.05 (< 0.05)(Salim 14 
and Darmayanti, 2020).  15 

The data collection procedure in this study began with the initial activity, 16 
namely students doing measurement practicum, when students did research 17 
practicum assisted by the team observing students' scientific process skills and 18 

critical thinking skills using observation sheets. Next, the researcher analyzed 19 
the data using SPSS 23. The quantitative data presented used descriptive 20 
statistics and inferential statistics. Data collection procedures briefly can be 21 

seen in the diagram below. 22 
 23 

Figure 1. Research Flowchart 24 

 25 
 26 

 27 
Results and Discussion 28 

 29 
This study contains statistical analysis that explains the mastery of science 30 

process skills based on indicators of basic science process skills including 31 

observation, classification, measuring, inferring and integrated science process 32 

skills including identifying variables, conducting experiments, designing 33 
experiments, and compiling data tables. The indicators of critical thinking 34 
skills included in this research are:elementary clarification, basic support, 35 

inference, advanced clarification, strategy and tactics. 36 
The novelty of this research is that researchers explore science process 37 

skills and critical thinking skills in junior high schools based on gender 38 
differences and based on school locations located in urban and rural areas. 39 

Students do practicum  

Assessment of science process skills and critical thinking skills 

Analysis of science process skills and critical thinking skills 

Result 
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Science process skills of students' in urban and rural schools  1 

 2 
Science process skills are skills that students need when learning science. 3 

The results of basic science process skills and integrated science process skills 4 
in urban junior high schools are shown in table 6 and the results of basic 5 
science process skills and integrated science process skills in rural junior high 6 
schools are shown in table 6 7 

 8 
Table 6. Science Process Skills of Student in Learning Science for Urban 9 
Junior High School. 10 

Region Sps Gender Category (%) mean 

 Basic  
Very not 

good 

not 

good 
good 

Very 

good 
 

 

 

 

 

 

 

 

 

urban 

Observation Male 2(1,3) 26(16.8) 78(50,3) 49(31,6) 18.07 

 female 0(0) 43 (31.2) 66(47,8) 29(21,0) 16.94 

Classification Male 4(2.9) 34 (24.6) 66(47,8) 34(24,6) 14.33 

 female 3(1,9) 35 (22.6) 85(54,8) 32(20,6) 14.64 

Measure Male 3(2,2) 47(34,1) 71(51,4) 17(12,3) 13.44 

 female 3(1,9) 43(27.7) 82(52,9) 27(17.4) 14.05 

Concluding Male 13(9,4) 41(29.7) 63(45,7) 21(15.2) 11.11 

 female 4(2,6) 37(23.9) 89(57.4) 25(16,1) 11.52 

Integrated       

Variableidentification Male 5(3,6) 9 (6.5) 33(23.9) 91(65.9) 11.11 

 female 5(3,2) 7 (4.5) 46(29.7) 97(62,6) 11.59 

Experiment Male 6(4,3) 42(30,4) 74(53,6) 16(11,6) 13.39 

 female 3(1,9) 42(27,1) 85(54,8) 25(16,1) 13.94 

Make a table Male 12(8,7) 49(35,5) 58(42,0) 19(13,8) 10.81 

 female 5(3,2) 27(17.4) 85(54,8) 38(24.5) 11.90 

Design experiment Male 8(5,8) 26(18,8) 60(43,5) 44(31,9) 8.67 

 female 8(5,2) 28(18,1) 66(42,6) 53(34,2) 8.63 

 11 
Based on table 6 shows that the average results of the basic science 12 

process skills and integrated science process skills in urban junior high schools 13 
are almost similar. In the basic science process skills of students in urban areas, 14 

the highest results were obtained on the observation indicators with a mean 15 
value of 18.07 for male gender and 16.94 for female gender. Meanwhile, for 16 
integrated science process skills, the highest results were obtained on 17 

experimental indicators with an average value of 13.94 for female gender and 18 
13.39 for male gender 19 

 20 
  21 



2021-4444-AJE – 06 SEP 2021 

 

8 

Table 7. Science Process Skills of Student in Learning Science for Rural Junior 1 
High School 2 
Region Sps Gender Category (%) mean 

 Basic  Very not 

good 

not 

good 

good Very 

good 

 

 

 

 

Rural  

Observation  Male  2,4(32) 25.4(32) 54.8(69) 17.5(22) 16.93 

 female  0 0 48.4(61) 51.6(65) 19.71 

Classification  Male  1.7(2) 37.4(43) 47.8(55) 13.0(15) 13.62 

 female  2,4(3) 25.4(32) 54.8(69) 17.5(22) 14,17 

Measure  Male  0.9(1) 40.9(47) 49.6(57) 8.7(10) 13.31 

 female  0 11.9(15) 63.5(80) 10.2(13 13.43 

Concluding  Male  4.3(5) 43.5(50) 47.8(55) 4.3(5) 10.63 

 female  4(2,6) 37(23.9) 89(57.4) 25(16,1) 11.52 

Integrated       

Variableidentification  Male  13.0(15) 40.0(46) 30.4(35) 16.5(19) 7.59 

 female  4.0(5) 19.8(25) 37.3(47) 38.9(49) 8.77 

Experiment  Male  1.7(2) 36.5(42) 55.7(64) 6.1(7) 13.42 

 female  0.0(0) 9.5(12) 74.6(94) 15.9(20) 15.02 

Make a table  Male  6.1(7) 33.0(38) 49.6(57) 11.3(13) 11.03 

 female  5,6(7) 17.5(22) 62.7(79) 64.3(18) 11.52 

Design experiment  Male  4.3(5) 20.9(24) 36.5(42) 38.3(44) 8.67 

 female  0 11.9(15) 51.6(65) 36.5(46) 9.29 

 3 
The results obtained in rural junior high schools are shown in table 7. 4 

Based on table 7 the results of basic science process skills that have the highest 5 
average are in the observation indicators with an average of 16.93 for male 6 
gender and 19.71 for female gender. While the integrated science process skills 7 

obtained the highest average results on the experimental indicators with an 8 
average value of 13.42 for male gender and 15.02 for female gender. 9 

 10 

Critical thinking of students in urban and rural schools  11 
 12 

Critical thinking ability is a cognitive skill that is used to improve learning 13 

outcomes. The results of students' critical thinking skills in urban and rural 14 
areas are shown in table 8 and table 9 15 

 16 
Table 8. Critical Thinking of student in learning science for urban junior high 17 
school 18 
interval Category mean median Mode Min Max % Gender 

0.0 – 10.0 Very Not Critical      -  

Male 10.1 – 20.0 

20.1 – 30.0 

Not Critical 

Critical 

 

14.19 

 

14 

 

14 

 

11 

 

18 

- 

61.6 

30.1– 40.0 Very Critical      38.4 

0.0 – 10.0 Very Not Critical      -  

10.1 – 20.0 

20.1 – 30.0 

Not Critical 

Critical 

 

28.74 

 

29,00 

 

26 

 

18 

 

37 

1.3 

68.4 

female 

30.1– 40.0 Very Critical      30.3 

 19 

Based on the table. 8 students' critical thinking skills in urban areas are in 20 
the good category with a percentage of 61.6 for male gender and good category 21 

with a percentage of 68.4 for female gender. 22 

 23 



2021-4444-AJE – 06 SEP 2021 

 

9 

Table 9. Critical Thinking of student in learning science for rural junior high 1 
school 2 
interval Category mean median Mode Min Max % Gender 

0.0 – 10.0 Very Not Critical      -  

Male 
10.1 – 20.0 

20.1 – 30.0 

Not Critical 

Critical 

 

29.71 

 

30.00 

 

30 

 

21 

 

37 

- 

60 

39.7 

30.1– 40.0 Very Critical       

0.0 – 10.0 Very Not Critical      -  

10.1 – 20.0 

20.1 – 30.0 

Not Critical 

Critical 

 

28.84 

 

29,00 

 

20 

 

29 

 

37 

68.3 

31.0 

female 

30.1– 40.0 Very Critical      - 

 3 
Table 9 is the output of students' critical thinking skills in rural areas. 4 

Based on table 9 obtained good results with a percentage of 60% for male 5 

gender and good category with a percentage of 68.3 for female gender. 6 

 7 

The anova and regression between students' science process skills and 8 
critical thinking  9 
 10 

After seeing students' science process skills and students' critical thinking 11 
skills at junior high schools in cities and villages. Furthermore, the researcher 12 

wanted to see whether there was a difference between science process skills 13 
and critical thinking skills of students attending rural and urban schools and to 14 

see if there was an influence between the two variables. To be able to see 15 
whether there is a difference between SPS and CT students in urban and rural 16 
schools, the researchers used the Anova test. However, before carrying out the 17 

Anova test, the data must be ensured to meet the prerequisite tests which 18 

include the normality test and the homogeneity test. 19 
Table 10. The Result of Normality, Homogenity, and Anova Test 20 
  Gender  Rural  urban 

SPS 

N  Male  115 138 

 female  126 155 

Normality(Asymp. Sig. (2-

tailed) 

Male  0.70 0.091 

 female  0.80 0.200 

Homogeneity (Sig.)  0.205 0.141 

One Way Anova (Sig).  0.000 0.000 

CT 

N  Male 115 138 

 female  126 155 

Normality ( Asymp. Sig. (2-

tailed) 

Male  0.78 0.061 

 female  0.62 0.097 

Homogeneity (Sig.)  0.525 0.064 

One Way Anova (Sig).  0.034 0.046 

 21 
Based on table 10 above, the results show that the data on students' science 22 

process skills in the city are normally distributed and homogeneous. This is 23 
because the results of the normality test of city students on male gender 24 

obtained 0.091 results and female gender obtained 0.141 results. Thus, the 25 
significance value of the data on science process skills of students, both male 26 
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and female in the city, can be said to be normally distributed because it is 1 
greater than the normality test requirement (0.05). For the results of the 2 

homogeneity test of students in the city, the result is 0.141, which means the 3 
significance value is greater than the homogeneity test requirement (0.05) so 4 
that the data can be said to be homogeneous or the same. Meanwhile, student 5 
data in rural areas is also normally distributed, namely for male gender the 6 
results are 0.70 and female gender is 0.080. In addition, the homogeneity test 7 

value of students in the village obtained the result of 0.205. The data obtained 8 
can be said to be normally distributed and homogeneous if the significance 9 
value of the data is greater than the requirements of the normality test and 10 
homogeneity test of 0.05. 11 

For students' critical thinking skills, both in urban and rural areas, the 12 

results are also normally distributed and homogeneous. This is because the 13 

significance value obtained is greater than the requirements of the normality 14 
test and homogeny test (0.05). Where for students in the city, the results of 15 

male gender were 0.061 for the normality test and 0.064 for the homogeneity 16 
test for male students and female students. While female students in the city 17 
got a score of 0.097 for the normality test and 0.097 for the homogeneity test. 18 

For students in rural areas, the result is 0.78 for the normality test for male 19 
students. As for female students, the result was 0.62 for the normality test. To 20 
test the homogeneity of male and female students in rural areas, the results 21 

obtained were 0.525. 22 
Based on the ANOVA test, it was found that there was a significant 23 

difference between science process skills in urban and rural schools. This is 24 
because the significance value of science process skills is 0.000, which is 25 
greater than 0.05. As for the variable of critical thinking ability of students in 26 

urban areas, the result is 0.046 and in rural areas the result is 0.034, which 27 

means that there is a difference between the critical thinking ability of students 28 
in urban and rural areas because it is less than 0.05. 29 

After knowing that the data obtained are normally distributed and 30 

homogeneous, then the data is tested using the linearity test. The following 31 

table shows the linearity test between the variables of science process skills and 32 
students' critical thinking skills. 33 

 34 
Table 11. The Result of Linearity Test  35 

  
Sum of 

Square 
Mean Square F Sig. 

CT*SPS 

Deviation 

from 

Linearity 

4843,522 

 

 

66,350 

 

 

0.928 

 

 

0.645 

 

 

 36 
The linearity test is a test used to see a linear relationship between the 37 

variables of science process skills and students' critical thinking skills. 38 
The results obtained indicate that there is a linear relationship between the 39 

variables of science process skills and students' critical thinking skills because 40 
the significance value obtained is 0.645, which means it is greater than the 41 
value of the linearity test requirement (0.05). 42 
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Then, the hypothesis was tested using a simple linear regression test and 1 
the ANOVA test. The following is a table of 12 simple linear regression tests 2 

and ANOVA tests. 3 

 4 
Table 12. The Result of the Variance test 5 
Model Sum of Square Mean Square F Sig. 

Regression 

Residual 

36980.546 

743,581 

36980.546 

1.398 
26457,978 0.000b 

Total 37724,127    

 6 
Table 12 shows that there is an influence between the variables of science 7 

process skills and students' critical thinking skills. This is because the 8 
significance value obtained is 0.000, which means it is smaller than the 9 

requirements for a simple linear regression test (0.05). 10 

 11 
Table 13. The Result of Coefficient Determination 12 

 

Model 
R R Square Adjusted R Square Std. Error of the Estimate 

1 0.990a 0.980 0.980 1.182 

 13 
Table 13 shows that the value of the coefficient of determination or R 14 

square of the variables of science process skills and critical thinking skills. The 15 

value obtained is 0.980. The magnitude of the coefficient of determination is 16 
0.980 x 100% = 98.0%. So that means that the variables of science skills and 17 

students' critical thinking skills simultaneously have an effect of 98.0%. 18 
Table 14. The Result of Simple Linear Regression Coefficient 19 
Model B Std. Error Beta T Sig. 

(Constant) 26,992 0.618  43,711 0.000 

Science Processing Skills 1.398 0.009 0.990 162,659 0.000 

 20 

Based on table 14, the regression equation for science process skills and 21 
critical thinking skills is Y= 26,992 + 1,398X. For p-value obtained 0.000 22 

which means it is smaller than 0.05. So it is said that science process skills and 23 
students' critical thinking skills have an influence. 24 

Science process skills and critical thinking skills are very important 25 

aspects in facing the 21st century (Almulla, 2018; Shaw et al., 2019; Malik and 26 
Ubaidillah, 2020). Science process skills are science process skills and critical 27 

thinking skills can be developed through the stages contained in practicum 28 
activities(Maison, Darmaji, Astalini, et al., 2019; Maison, Darmaji, Kurniawan, 29 

et al., 2019; Malik and Ubaidillah, 2020). Therefore, researchers look at 30 
science process skills and critical thinking skills through practical activities. 31 
And the percentage of mastery of science process skills is obtained as in Tables 32 
6 and 7. 33 

Table 6 explains that the basic science process skills and integrated science 34 

process skills of students in both urban and rural schools are quite good and 35 
almost similar. The highest mastery score on the basic science process skill 36 
indicators of students in urban schools is the observation indicator with 18.07 37 
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for male gender and 16.94 for female gender and the percentage of mastery of 1 
observation on male students is 78% and female students is 60 % good 2 

category. Meanwhile, integrated science process skills are experimental 3 
indicators with an average of 13.39 for male gender and 13.94 for female 4 
gender and the percentage of experimental mastery for male students is 74% 5 
and 84% female students. 6 

The mastery of basic science process skills and integrated science process 7 

skills of students in rural schools is shown in table 7. Where, the highest 8 
averagegi is in the observation indicator with an average of 16.93 for male 9 
gender and 19.71 for female gender. While the integrated science process skills 10 
obtained the highest average results on the experimental indicators with an 11 
average value of 13.42 for male gender and 15.02 for female gender. 12 

Based on these results, it can be seen that basic science process skills and 13 

integrated science process skills are in the good category, both in urban and 14 
rural areas, namely in the observation indicators and experimental indicators. 15 

Observation is a basic skill that underlies the understanding of nature and is a 16 
skill that influences other scientific process skills(Kurniawan et al., 2019; 17 
Yurumezoglu & Oztas Cin, 2019; Klofutar et al., 2020). Experimentation is the 18 

most important indicator in integrated skills where students conduct 19 
experiments directly on the material topic. Experimentation is an integrated 20 
science process skill that includes an observation process that tests ideas that 21 

come from facts, concepts, and principles of science.(Ozgelen, 2012; 22 
Hernawati et al., 2018). When viewed by gender, both urban and rural schools 23 

show that female students are more skilled and have better science process 24 
skills than male students. Based on the observations of the observers in the 25 
field, this is because female students are more enthusiastic in carrying out 26 

practical activities from the initial step to the end of the practicum activities. 27 

After students carry out practical work and also complete critical thinking 28 
test questions, it can be seen in table 8 which shows that students' critical 29 
thinking skills in urban schools are in the good category with a percentage of 30 

61.6% for male gender and 68.4% for female gender. Likewise, if seen in table 31 

9, it shows that the critical thinking skills of students in rural schools are in the 32 
good category with a percentage of 60% for male gender and good category 33 
with a percentage of 68.3% for female gender. Based on the two regions, it 34 
shows that there are differences in the critical thinking abilities of students in 35 
urban and rural areas, where the CT of urban students is better than the critical 36 

thinking abilities of rural students. However, these results indicate that the 37 
difference between the two is not significant. Then, when viewed based on the 38 
gender of students in both regions, it shows that the dominant critical thinking 39 

ability is found in the ability of female students. This finding is also reinforced 40 
by previous research which says that female students have divergent thinking 41 
skills and excel in thought processes, perception, pronunciation and processing 42 
of reference sources, while male students have analytical thinking skills and 43 

excel in problem solving.(Lin et al., 2012; Abraham et al., 2014; Malik and 44 
Ubaidillah, 2020). 45 
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When looking at the results of science process skills and critical thinking 1 
skills in table 10, it shows that there is a significant difference betweenscience 2 

process skills and critical thinking skills in urban and rural schools. Urban 3 
schools have students with better critical thinking skills and science process 4 
skills than rural schools. Based on the findings of the observers in the field, this 5 
is influenced by the facilities of several village. schools that are not adequate 6 
enough, most of the laboratory equipment tends to be damaged and cannot be 7 

used, the unskilled teachers in rural areas in carrying out several experiments, 8 
and the ability of students who are not honed during the pandemic. 9 

Then, researchers are also interested in conducting research on the effect 10 
of the two variables studied. Table 12 explains that there is an influence 11 
between the variables of science process skills and students' critical thinking 12 

skills. Table 13, shows that the value of the coefficient of determination or R 13 

square of the variables of science process skills and critical thinking skills 14 
obtained is 98.0%. So that means that the variables of science skills and 15 

students' critical thinking skills simultaneously have an effect of 98.0%. And 16 
2% of it is influenced by other variables or factors that are not detected outside 17 
of this test. The output of simple linear regression testing and the resulting 18 

equation in table 14 has shown that there is a significant influence between 19 
science process skills and students' critical thinking skills. The results of this 20 
study are strengthened by previous research which also says that science 21 

process skills affect students' critical thinking skills(Darmaji, Astalini, et al., 22 
2020). 23 

Therefore, if students' science process skills are in the low category, it will 24 
cause students' critical thinking skills to be low and vice versa. This is because 25 
the results of this study indicate that science process skills affect students' 26 

critical thinking skills. In addition, the low science process skills and students' 27 

critical thinking skills have an impact on the low student learning outcomes. 28 
This is in accordance with research which states that the result of the low 29 
science process skills of students is that students' learning outcomes are less 30 

than optimal(Syafriansyah, Suyanto & Nyeneng, 2013; Kurniawati et al., 31 

2016). In addition, students' science process skills can also increase the 32 
knowledge that exists in students through activities that involve cognitive 33 
knowledge(Siswono, 2017). So that by developing science process skills, you 34 
can get a fun learning experience and improve cognitive abilities, such as the 35 
ability to think critically(Nurqolbi, Riyanto and Lestari, 2019).  36 

So to improve science process skills, meaningful learning must be carried 37 
out through direct experience or practicum-based learning(Ekene, 2011; Murni, 38 
2018; Wahyuni, Suhendar and Setiono, 2020). Practicum is a learning process 39 

based on direct experience and a learning process that uses certain skills. The 40 
advantage of practicum activities is that students. can develop a scientific way 41 
of thinking. So that practicum is a very important activity in improving science 42 
process skills and students' critical thinking skills. 43 

The impact of science process skills and students' critical thinking skills is 44 
that it can improve student learning outcomes, can improve rational thinking 45 
and can solve problems in everyday life, and can improve cognitive, affective 46 
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and psychomotor aspects. This research also complements the research 1 
conducted by(D. Darmaji et al., 2020; Darmaji et al., 2020; Tanti, DA 2 

Kurniawan, et al., 2020). Where, there are indicators of basic science process 3 
skills or integration that have not been covered and this research also adds 4 
research innovation with a gender review. 5 

 6 

 7 
Conclusion 8 

 9 
Based on the results obtained, it can be concluded that the science process 10 

skills and students' thinking abilities are categorized as good. Then, the most 11 
prominent basic science process skills of urban students are observing 12 

indicators with an average (male & female) of 17.50 and the most prominent 13 

integrated science process skills, namely the skills of conducting experiments 14 
or experiments with an average (male and female). & female) 13.66. 15 

Meanwhile, in rural students, basic science process skills are more prominent, 16 
with an average observing indicator (male & female) of 18.32 and integrated 17 
skills with indicators of conducting experiments with an average of (male & 18 

female) 14.22. In addition, students' critical thinking skills in urban areas are in 19 
the good category with a percentage of 65% (male & female). female). While 20 
in rural areas, good results were obtained with a percentage of 64.15% (male & 21 

female). In addition, there are significant differences between the variables of 22 
science process skills and students' critical thinking skills. 23 

 24 
 25 
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