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Abstract

Science process skills and critical thinking are skills that are very important and must be possessed by students in the 21st
century. The purpose of this study is to determine the scientific process and critical thinking skills in terms of gender and see
whether there is a relationship between science process skills and critical thinking skills. student. This is because the
researcher wants to see a comparison of the abilities of male and female students. This research is a type of guantitative
research with a research design. The population of this study were students of SMAN 6 Batanghari and the samples used were
students of class A and class B, totaling 80 students with a ratio of 50 female students and 30 male students. The sampling
technique used is simple random sampling with the criteria of students who are in Accredited Schools A and Class Xl students
who have studied the latest direct material. The search instrument used was an observation sheet and a critical reflectance test
sheet. The data analysis used is descriptive statistical analysis and deductive analysis. Based on the results obtained, it can be
concluded that the science process skills and critical thinking skills of female students are higher than male students. besides
that there is a high and positive relationship between students' critical thinking skills and students' critical thinking skills. Based
on these results, this research can be useful for teachers, namely so that teachers can carry out learning that can develop and
improve science process skills so that students' critical thinking skills can also increase. In addition, the benefits for students
themselves are so that students are accustomed to using skills in the learning process and can provide critical solutions in
solving problems.
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INTRODUCTION

Education is a path which everyone
should master. Because education is also a
vehicle for improving and developing better
human resources (Diansyah, Wiyono &
Maisyaroh, 2016 ; Kimianti & Prasetyo, 2019).
Qualified human resources have the potential to
improve a country (Asrial, Syahrial, Maison &
Kurniawan, 2020). Education in Indonesia
demands that students are capable of
understanding a meaningful learning process. As
a result, with education, students can add ideas
or scientific knowledge.

Science based on the purpose of
understanding and exploring nature through the
activities of observing, classifying, hypothesizing
and concluding is the science of physics
(Yanti,Kuswanto, Habibi & Kinasih, 2020).
Physics is a science that deals with nature and
its symptoms, often from real concepts to
abstracts (Setiawan, Sutarto & Indrawati, 2012;
Subali, Lu & Sumpono, 2019). Physics is a must-
have science for students because the main goal
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of physics learning is to prepare students for the
better in the 21st century (Karelina & Etkina,
2007; Rokhmah, Sunarno & Masykuri, 2017).
Furthermore, in the 21st century, students are
expected to possess a core skKill, critical thinking
(Wahyudi, Verawati, Ayub & Prayogi, 2019;
Haniah, Aman & Setiawan, 2020; Sholihah &
Lastariwati, 2020). Thus, in physical learning,
students are expected to develop critical thinking
skills.

Critical thinking skills are a survival skill
because they tend to allow students to engage
with the world and others in a sensitive, reliable,
and predictable way (Johanson, 2010 ;
Hohmann & Grillo, 2014; Kleinig, 2016). Critical
thinking skills are able to seek, understand, and
make reflective decisions, including
interpretation, inference, self-regulation, analysis
of explanation and evaluation of information,
open thinking, and communicating effectively
with others(Rahmawati & Harun, 2019; Shaw,et
al.,, 2019; Sumardiana,Hidayat & Parno, 2019).
Critical thinking requires conceptual clarity
because critical thinking assesses an object to
make decisions (Straus, 2016 ; Araabi, 2017;
Lundstedt & Sinander, 2020). Critical thinking
skills include cognitive, rational, logical
processes, and invite students to think
reflectively on problems so that critical thinking
skills are the main goal in learning (Espey, 2017;
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Syahrial, Asrial, Kurniawan, Pratama & Perdana,
2019). Critical thinking skills can be developed
over the course of the internship process.
Because on an internship, students are required
to better understand the theory to be tested. In
addition to being able to cultivate critical thinking
skills, practical activities can also foster science
process skills. In addition to being able to
cultivate critical thinking skills, practicum
activities can also foster science process sKills.
Scientific process competencies are
competencies which refer to cognitive activation
(Ambross, Meiring & Blignaut, 2014). Scientific
process skills are common skills used in
scientific work or experiments (Pujani,2014).
Science process competences are divided into

core science process competences and
integrated science  process competences
(Florencia, Mauro & Furman, 2016). Basic

process skills are skills that understand the
process of observation, communication,
classification, measurement, conclusion and
prediction. Basic process skills are skills that
include the process of observing,
communicating, classifying, measuring,
concluding and predicting. Integrated process
skills are defined as: Identifying variables,

compiling data tables, drawing graphs,
describing relationships between variables,
acquiring and processing your own data,

analyzing investigations, building hypotheses,
defining variables operationally, designing
investigations, and experimenting (Durmaz &
Mutlu, 2016; Wallace & Coffey, 2019 ; Mutlu,
2020). In education, differences among students

include racial/ethnic, gender, and gender
differences.
Gender differences in student

competencies have been discussed in previous
research. There are differences in scientific
process skills between male and female students

(Abungu, Okere & Wachanga, 2014;
Yuliskurniawati, Noviyanti & Mukti, 2019).
Students are more knowledgeable about

scientific processes than men (Mawarsari, Subali
& Wibowo, 2016; Hamdani, 2017;
Yuliskurniawati, et al., 2019).This is because
students prefer practical activities to male
students (Baker, 1985 ; Hadi & Ibnu, 2015). This
is because the curiosity of women is much
higher than that of men. So there is a connection
between the skills of the scientific process and
the critical thinking skills of the students.

The relationship between scientific
process skills and students' critical thinking skills
is that, through scientific process skills, students
can develop critical thinking skills. Thus, with the
expertise of the scientific process, students will
have the ability to find a problem, ask questions,
gather data and make critical decisions to solve

a problem. Students with high scientific process
skills cendrung to have high critical thinking skills
as well. This is because students can think deep
and constantly about solving problems
(Kristianingsih & Khotimah, 2019). If students do
not have the skills of the scientific process, then
they cannot develop critical thinking skills that
cause poor learning outcomes in the learning
process. Based on the background that has
been described, the objectives of this research
are:

1. To find out how the science process skills of
students are seen from the female and male
gender.

2. To find out how students' critical thinking skills
are viewed from the female and male
genders

3. To find out how the relationship between
science process skills and students' thinking
skills

METHOD

This research is a type of quantitative
research with experimental research design.
Quantitative research is a type of research that
produces data that can be generalized using a
description of the phenomenon studied (Astuti &
Mustadi, 2014). Quantitative research is a
research that is often used because it is
relatively easy based on the study of philosophy
of positivism used to conduct research on a
population, samples, data collection instruments,
and quantitative data statistics (Groeneveld,
Tummers, Bronkhorst, Ashikali & Thiel, 2015;
Kurniawan, Anwar, Kurniawan & Lumbantoruan,
2019).The data used in this study is quantitative
data. The data was obtained from the
assessment of the science process skills
observation sheet and the test sheet of students'
critical thinking ability.

The instruments used in this study are
observation sheets and test sheets. The
observation sheet is an instrument used to
observe students in order to obtain data on
students' science process skills during practical
activities (Astuti & Mustadi, 2014; Rahmawati &
Mahmudi, 2014 ; Israel et al., 2016). Test
instruments used in the form of critical thinking
essays to find out the results of students'
learning (Sukerni, 2014; Ayuni, Kusmariyatni &
Japa, 2017; Istiyono, 2020). The test instrument
used is five questions with direct current
electrical material. This test instrument is given
when the student has practiced.

The samples of this study is students
class Xl IPA of SMA Negeri 6 Batanghari. The
samples in this study were students of class Xl
IPA which amounted to 80 people. Where the
sample from this study consists of 50 female
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students and 30 male students from two classes
that were taken to be used as research samples.
The sample itself is a group of small groups
representing the population as objects to be
studied (Ayuni, et al., 2017; Dewi,Wibawa &
Devi, 2017; Made, Lestari, Suniasih & Darsana,
2017; Paramiti,Rati & Tristantari, 2019).So in
determining the research sample, techniques or
ways are needed in sampling to be studied.

Sampling techniques using simple
random sampling techniques. Simple random
technique is a sampling technique that is done
by random or random sample selection..Simple
random sampling technique is a type of basic
sample technique that is often used in data
retrieval (Arieska & Herdiani, 2018). Samples
were taken based on the criteria of students in A-
accredited schools and grade Xl students who
had studied current materials in the same
direction and students who had good grades.
Simple random sampling technique is commonly
used if the population of the sample to be taken
is homogeneous (Harahap, Sulardiono &
Suprapto, 2018).

Once the data is obtained from the
sample studied, the next step is to analyze the
data obtained. Data analysis techniques used
are descriptive analysis techniques and
inferential  statistical analysis.  Descriptive
statistics are statistics used to analyze data
taken from each experiment used to get an idea
of one and two or more variables and used to
describe students' science process skills and
critical thinking skills (Anindyta & Suwarjo, 2014;
Quintela-del-rio & Francisco-fernandez, 2016;
Wyatt, Velamakuri, & Myers, 2017). Descriptive
statistics include mean, median, standard
deviation, mode, maximum value, minimum
value, and range analysis (Mariana & Zubaida,
2015 ; Marquezin et al., 2016). Descriptive tests
are conducted to determine the mean, median,
standard deviation, mode, maximum value and
minimum value of a data obtained.

Next to see the relationship between the
variables of science process skills to the critical
thinking abilities of students, used inferial
statistical analysis. Inferential analysis is an
analysis used to analyze the relationship of
science process skills to students' critical
thinking skills. Inferential statistical analysis is an

analysis that includes two tests, namely
prerequisite  tests and hypothesis tests.
Prerequisite tests are linearity tests and

normality tests and then followed by hypothetical
tests with correlation tests (Arisantiani, Putra, &
Ganing, 2017; Darmaji, et al., 2020). Prerequisite
tests are performed to determine if the data
obtained is normally distributed and has linear
properties of the data distribution obtained.
Normality test is part of the assumption test

conducted with the aim of knowing if the sample
used is a sample that actually comes from the
same population that is normally distributed
(Noughabi, 2016: Suryani, Rendaa dan Wibawa,
2019). The normality test used is kolmogorov-
smirnov normality test. Data requirements are
said to be normal if the significant value of the
data is greater than 0.05.Linearity test is a test
used to see if the model built has linear
relationships or not and is a prerequisite test for
analyzing a relationship between variables (
Ferdiansyah, 2018; Duli, 2019). The rare steps
that should be done in this study are shown in
Figure 1.
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Figure 1. Research flowchart

The following is an interval table for the

categories of

science process
students' critical thinking skills.

skills and

Table 1. Interval and Category of SPS Indicator

Science Process Skills

Indicator Interval Category
Observing 18.00 — 31.50 Not Very Good
31.51 - 45.00 Not Good
45.01 - 58.50 Good
58.51-72.00 Very Good
Classifying 07.00 - 12.25 Not Very Good
12.26 — 17.50 Not Good
17.51 - 22.75 Good
22.76 — 28.00 Very Good
Communication 12.00 —21.00 Not Very Good
21.01-30.00 Not Good
30.01 - 39.00 Good
39.01 - 48.00 Very Good
Measuring 15.00 — 26.25 Not Very Good
26.26 — 37.50 Not Good
37.51-48.75 Good
48.76 — 60.00 Very Good
Inferring 12.00 — 21.00 Not Very Good
21.01-30.00 Not Good
30.01 - 39.00 Good
39.01 - 48.00 Very Good
Predicting 03.00 — 05.25 Not Very Good
05.26 — 07.50 Not Good
07.51-09.75 Good
09.76 —12.00 Very Good
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Table 2. Critical Thinking Intervals and Indicators

Interval Category
00.00 — 05.00 Not Very Good
05.50 - 10.00 Not Good
10.50 - 15.00 Good
15.50 — 20.00 Very Good

RESULT AND DISCUSSION

The novelty of this research is the
existence of gender differences in terms of
science process skills and students' critical
thinking skills. Gender differences cause male
students and female students to have different
learning experiences (Wiranata & Pramesti,
2019).This is what causes female students to be

superior to male students. This is because
female students have better achievement in
science process skills than male students
(Mawarsari, et al, 2016; Hamdani, 2017;
Yuliskurniawati, et al., 2019).

Science process skills are skills that
must be mastered by students with the aim of
being able to develop students' critical thinking
skills. The instrument of measured science
process skills consists of 6 indicators, namely,
observing, classifying, predicting, measuring,
communicating, concluding. The result of
descriptive statistics for science process skills for
class A and class B is shown in Table 3.

Table 3. Description of Science Process Skills for lasses A and B

Class A
Gender Indicator Mean Median  Modus
Female Observing 53.96 58.00 58.00
Classifying 20.24 20.00 20.00
Predicting 29.88 30.00 28.00
Measuring 39.92 40.00 44.00
Communication 31.92 34.00 34.00
Inferring 07.32 08.00 03.00
Male Observing 50.80 52.00 25.00
Classifying 21.80  21.00 18.00
Predicting 31.60 34.00 34.00
Measuring 31.40 32.00 22.00
Communication 26.20 27.00 13.00
Inferring 07.40 07.00 05.00
Class B
Gender Indicator Mean median Modus
Female Observing 57.48 56.00 45.00
Classifying 20.56 22.00 22.00
Predicting 38.64 39.00 33.00
Measuring 44.80 46.00 48.00
Communication 34.48 34.00 34.00
Inferring 06.68 07.00 07.00
Male Observing 41.80 36.00 54.00
Classifying 19.40 18.00 10.00
Communication 35.20 35.00 23.00
Inferring 07.40 07.00 05.00
Science Process Indicator Observing Skills 58.51-72.00 5 333 Very Good
Class B
The following is a descriptive table of the Gender Interval F % Categori
science skills process on the indicators Female éi-gg-ié-gg g go HOI \éerdeood
H ol1-40. [0} 00
presented in Table 4. 15015850 8 32 Good
58.51-72.00 12 48 Very Good
Table 4. Description of science Process Male 18.00-31.50 1 6.7  Not Very Good
Indicator Observing Skills for Classes A and B 31514500 3 0 Not Good
Class A 45.01-58.50 10 66.7 Good
Gender Interval F % Category 58.51-72.00 1 6.7 Very Good
Female g'ggf{é'gg ; g Hg: \éirgdeoc’d Based on the Table 4, it can be seen
45015850 12 48  Good that the female gender in class A gets a good
58.51-72.00 10 40 Very Good category by 48% and the female gender in class
Male 18.00-31.50 1 6.7  Not Very Good B is in the very good category with a percentage
?é:g}:gg:gg 8 20_0 ggtogoo‘j of 48% on the observing indicator. While the
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male gender in class A is also in the good
category with a percentage of 60% and the male
gender in class B is in the good category with a
percentage of 66.7%.

The Students' Science Process Skills are
Classifying Indicators

The description of the science process
skills of students at SMA N 6 Batanghari is
presented on the classification indicator can be
seen in Table 5.

Table 5. Description of science process skill
intervals on classifying indicators

Class A

Gender Interval F % Category

Female 07.00-12.25 2 8 Not Very Good
12.26-17.50 4 16 Not Good
17.51-22.75 19 76 Good
22.76-28.00 0 0 Very Good

Male 07.00-12.25 0 0 Not Very Good
12.26-17.50 2 13.3  Not Good
17.51-22.75 8 53.3 Good
22.76-28.00 5 33.3  Very Good

Class B

Gender Interval F % Category

Female 07.00-12.25 2 8 Not Very Good
12.26-17.50 6 24 Not Good
17.51-22.75 16 64 Good
22.76-28.00 1 4 Very Good

Male 07.00-12.25 1 6.7 Not Very Good
12.26-17.50 1 6.7 Not Good
17.51-22.75 8 53.3 Good
22.76-28.00 5 33.3 Very Good

Based in Table 5, the results show that
for the indicator classifying gander women in
class A and B are in the good category with a
percentage of class A 76% and class B 64%. For
male gender, it is in the good category with the
percentage of class A 53.3 %% and class B
53.3%.

Indicate Science Process Skills To
Communicate
The description of the intervals of

science process skills of class XIl A and XII B
students on communicating indicators are
presented in Table 6.

Table 6. Description of science process skills on
communicating indicators

Class A

Gender Interval F % Category
12.00-21.00 4 16 Not Very Good

Female 21.01-30.00 10 40 Not Good
30.01-39.00 7 28 Good
39.01-48.00 4 16 Very Good
12.00-21.00 3 20 Not Very Good

Male 21.01-30.00 3 20 Not Good
30.01-39.00 4 26.7 Good
39.01-48.00 5 33.3  Very Good

Class B

Gender Interval F % Category
12.00-21.00 0 0 Not Very Good

Female 21.01-30.00 1 4 Not Good
30.01-39.00 12 64 Good
39.01-48.00 4 32 Very Good
12.00-21.00 1 6.7 Not Very Good

Male 21.01-30.00 4 26.7 Not Good
30.01-39.00 7 46.7 Good
39.01-48.00 3 20.0 Very Good

Based in Table 5, 6, it is known that in
the communicating indicator, female gander from
class A and class B are in the very bad category
for class A with a percentage of 40% and good
for class B with a percentage of 64%. Whereas
for male gender in class A and class B are in the
good category with the percentage of class A
26.7% and the percentage of class B 46.7%

Measuring Science Process Skills Indicators

Table 7 is a description of the science
process skills of students in class XII A and XII B
on measuring indicators.

Table 7. Description of The Indicator Measuring
Science Process Skills

Class A

Gender Interval F % Category
15.00-26.25 O 0 Not Very Good

Female 26.26-37.50 10 40 Not Good
37.51-48.75 13 52 Good
48.76-60.00 2 8 Very Good
15.00-26.25 2 13.3  Not Very Good

Male 26.26-37.50 4 26.7 Not Good
37.51-48.75 4 26.7 Good
48.76-60.00 5 33.3  Very Good

Class B

Gender Interval F % Category
15.00-26.25 1 4 Not Very Good

Female 26.26-37.50 4 16 Not Good
37.51-48.75 14 56 Good
48.76-60.00 6 24 Very Good
15.00-26.25 4 26.7  Not Very Good

Male 26.26-37.50 1 6.7 Not Good
37.51-48.75 8 53.3 Good
48.76-60.00 2 13.3  Very Good

Based on Table 7 that has been
presented, the results show that for measuring
indicators, the gender of women from class A
and class B gets good results, with the
percentage of class A 52% and class B 56%.
Male gender from class A obtained very good
category with a percentage of A 33.3% and class
B categorized as good with a percentage of
53.3%.

Process  Skills

The Indicator Science

Concluded
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The descriptions of science process
skills on the concluded indicators are presented
in Table 8.

Table 8. Description of Science Process Skills
Indicators Concludes

Class A
Gender Interval F % Category
12.00-21.00 2 8 Not Very Good
Female 21.01-30.00 7 28 Not Good
30.01-39.00 16 64 Good
39.01-48.00 O 0 Very Good
12.00-21.00 9 60 Not Very Good
Male 21.01-30.00 0 0 Not Good
30.01-39.00 4 26.7 Good
39.01-48.00 2 13.3  Very Good
Class B
Gender Interval F % Category
12.00-21.00 1 4 Not Very Good
Female 21.01-30.00 6 24 Not Good
30.01-39.00 10 40 Good
39.01-48.00 8 32 Very Good
12.00-21.00 7 43.7  Not Very Good
Male 21.01-30.00 2 13.3  Not Good
30.01-39.00 5 36.3 Good
39.01-48.00 1 6.7 Very Good

Based on Table 8 which has been
presented, it is known that for female gender in
class A is good with a percentage of 64% and in
class B is in the good category with a percentage
of 40%. Male gender is in a very bad position for
class A with a percentage of 60% and very bad
for class B with a percentage of 43.7%.

Predicting Science Process Skills Indicators
The description of the science process
skill interval of class XII A and XIl B students on

predicting indicator are presented in Table 9.

Table 9. Description of Science Process Skills
on Predictive Indicators

Class A

Gender Interval F % Category
03.00-05.25 6 24 Not Very Good

Female 05.26-07.50 5 20 Not Good
07.51-09.75 9 34 Good
09.76-12.00 5 20 Very Good
03.00-05.25 6 40 Not Very Good

Male 05.26-07.50 4 26.7 Not Good
07.51-09.75 3 20.0 Good
09.76-12.00 2 13.3  Very Good
Class B

Gender Interval F % Category
03.00-05.25 10 42 Not Very Good

Female 05.26-07.50 7 28 Not Good
07.51-09.75 6 22 Good
09.76-12.00 2 8 Very Good
03.00-05.25 9 60 Not Very Good

Male 05.26-07.50 2 13.3  Not Good

07.51-09.75 3 20.0 Good
09.76-12.00 1 6.7 Very Good

From the Table 9, it is known that in the
predicting indicator, female gander from class A

is in the good category with a percentage of 34%
and class B is in the very bad category with a
percentage of 42%. Meanwhile, male gender in
class A is in the very bad category with a
percentage of 40% and class B is in the very bad
category with a percentage of 60%.

After knowing all the categories of
intervals for students' science process skills,
then a description of the critical thinking skills of
students at SMA N 6 Batanghari is presented.

Table 10. Description of critical thinking skills

Class A

Gender Interval F % Category
00.00-05.00 0 0 Not Very Good

Female 05.50-10.00 6 24.0 Not Good
10.50-15.00 19 76.0 Good
15.50-20.00 0 0 Very Good
00.00-05.00 O 0 Not Very Good

Male 05.50-10.00 11 73.3 Not Good
10.50-15.00 4 26.7 Good
15.50-20.00 0 0 Very Good

Class B

Gender Interval F % Category
00.00-05.00 0 0 Not Very Good

Female 05.50-10.00 0 0 Not Good
10.50-15.00 20 80 Good
15.50-20.00 5 20 Very Good

Male 00.00-05.00 0 0 Not Very Good
05.50-10.00 8 53.3 Not Good
10.50-15.00 7 46.7 Good
15.50-20.00 0 0 Very Good

Based on Table 10 presented, it can be
seen that for female gender in class A, the good
category is obtained with a percentage of 76%
and for class B the good category is obtained
with a percentage of 80%. For male gender, the
results show that men are in the bad category
with a percentage of A 76.3% and a percentage
of B 53.3%.

After the descriptive test was carried out,
the normality and linearity of the data were
tested. Table 11 is the output of the normality
test of science process skills data and data
normality of students’ critical thinking abilities.

Table 11. Normality Test

SPS CT

N 80 80
Mean 73.19 85.50
Normal Parameters Std.Deviation 9.87 12.74
MostExtremedifferences  Absolute 133 133
Positive .084 .095
Negative .-133 .-133
Kolmogorocv-smirnov Z 1.187 1.011
Asymp.Sig(2-tailed) .199 .259

Based on Table 11, the results show that
the data used are normally distributed data.
Because in the table, the significant value for the
science process skills is 0.199 which means
greater than 0.05, and for the significant value
for critical thinking skills is 0.259 which means
that the data is normally distributed.
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Furthermore, Table 12 is the output of
the linearity test of data on science process skills

and students' critical thinking skills.

Table 12. Linearity Test

Sum of squares Df Mean F Sig
square
Between . mbided 664.92 11 60.44 584 835
groups
%) Linearity 21566 1 215.66 2.08 .153
A Deviation from 449.25 10 44.92 434 925
A linearity
= Within 7039.12 68 103.51
groups
Total 7704.04 79

Based on Table 12, when viewed from
the significance value (sig) of the output, the
deviation from linearity value is 0.925 and
greater than 0.05. So it can be said that there is
a significant linear relationship between the
variables of science process skills and critical
thinking skills. Furthermore, after conducting the
prerequisite test, namely the normality test and
linearity test, the next step is to test the
hypothesis. The hypothesis test used in this
study is the correlation test. Correlation test is a
test used to see the relationship between
variables. Table 13 is the output of the
correlation test.

Table 13. Correlation Test

SPS CT
SPS Person Correlation 1 .633
Sig. (2-tailed) .002
N 80 80
CT Person Correlation .633 1
Sig (2-tailed) .002
N 80 80

Based on table.13, there is a relationship
between science process skills and critical
thinking skills because of the known value of Gis.
(2-tailed) between science process skills and
critical thinking skills is 0.002<0.05 which means
there is a significant correlation between the
variables of science process skills and critical
thinking skills and their relationships fall into the
strong category because the correlation value is
0.633(falls in the range of 0.6-0.8).

Based on the results of the description of
science process skills almost all indicators with
good categories dominated by female gender. In
addition it can be known that the science
process skills of male and female students in
each aspect or indicator have different
percentage numbers, but there are some
aspects that have the same category between
male and female genders. In the indicators of
observing, classifying, measuring and
communicating, both male and female genders
fall into good categories. While concluding and
predicting to be in the moderate category.

For the indicators observed, the gender
of women and men fall into either category.
Observation is the activity of identifying the
characteristics of a specific object with the help
of sensory tools. Observational techniques are
carried out using five senses, namely vision,
weavers, tasters, tasters and listeners
(Mahmudah, 2017). Observation is one of the

most basic aspects or indicators of kps.
Observation activities may provide more
meaningful learning because students are

directly involved in observing events in their
environment. So the skill of observing is a point
of tumpuh or a basic point to be able to develop
other science process skills. In this study,
observation skills manifested themselves in the
driving skills of observations of various resistors,
observations of multimeter parts and
observations of parts of the power supply.

On the indicators classifying female
gender and male gender is in the category both
with a percentage of 70% for women and 53.3%
for men. Classifying skills are skills performed in
the process of classifying objects based on
observable properties. According to (Mahmudah,
2017) classification skills are useful to train
learners to be able to show similarities,
differences, and reciprocal relationships. Based
on the data that has been obtained, it is known
that the classifying skills possessed by students
are already classified as good categories. This
means learners can already classify objects to
be observed based on the same properties.
Classification skills in this study are realized in
conducting classification of test data on current,
resistance, and voltage measurement. Based on
the observations of students have been able to
group the data obtained and have been able to
record the data separately.

Furthermore, for the indicator measure,
female gender and male gender are also in the
category of both with a percentage of 54% for
women and 43.3% for male gender. Measuring
skills are also one of the basic skills of process
science skills. Measuring skills need to be
mastered well in order to master other skKills.
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Measuring skills are used to find out how well
learners understand the use of tools in the
laboratory (Mutmainnah, Padmawati,
Puspitasari, & Prayitno, 2019)

For indicators communicating female
gender and male gender are in the good
category. Based on the observations, it can be
known that the communication skills of all
students fall into the good category.
Communication skills are basic skills that also
have a very important role in conducting
observation activities. Because if the learner is
able to apply communication skills well then the
learner is able to communicate the results of the
experiment that has been done using good
language and correct. Communication skills
mean skills used to convey the results of other
process skills both verbally and in writing
(Mahmudah, 2017).

The indicator concludes that the gender
of men and women falls into the category quite
well. Concluding skills are basic skills that must
be possessed by learners. Because with the skill
of concluding learners can know what they get
from the experiments or observations they do. In
addition, the conclusion is also a new knowledge
that they found.

For indicators predicting both men and
women fall into the category is quite good as
well. Predicting skills are basic skills that
students must have in order to be able to
experiment. The skill of predicting or
hypothesizing includes the skill of proposing an
estimate of something that has not yet occurred
based on an existing tendency or pattern
(Mahmudah, 2017). So the skill of making
hypotheses is not easy, because to make a
hypothesis learners must have a basic
knowledge of what will be tested.

The average percentage of science
process skills of male and female students is
50.5% for female students and 48.09% for male
students, respectively. So that the more
dominant gender has a high science process
skills that is female gender. This is because
women are more master of the skills of the
science process. For the results of the
description of critical thinking ability is also
dominated by female gender where 78% of
female gender belongs to the good category and
male gender belongs to the category of bad with
a percentage of 64.8%.

After describing the students' science
process skills and critical thinking skills, the next
step is to test the two variables using a simple
linear regression test to see if there is a
relationship between science process skills
variables and critical thinking skills. The result of
the correlation test is obtained results that there
is a relationship between the variables of science

process skills to the variables of critical thinking
ability of students. The relationship between the
variables of science process skills to the critical
thinking abilities of students is worth 0.633. This
means there is a positive relationship between
the variables of the science process skills and
the critical thinking abilities of the students. So it
is very good to improve the skills of the science
process and critical thinking skills of students.

To improve the skills of the science
process and critical thinking skills to be better,
practical learning is needed. Practicum is hands-
on experience-based learning that can develop
students' skills (Hayati, Rosana, & Sukardiyono,
2019). Practicum is a factor that influences
students' learning outcomes and is a very
important activity in supporting the success of
the physics teaching and learning process
(Poniman, 2016). The importance of practicum is
to support learning and emphasize the aspects
of the process and to improve the reflection of
theories (Siswanto, 2016; Stenberg, Rajala, &
Hilppo, 2016). The advantage of learning
through practicum is that with practicum students
can develop the nature of thinking scientifically.
In addition, with practicum students can cultivate
scientific traits such as being able to work
together, honestly and critically. So practicum is
an activity that can cultivate the skills of the
science process as well as the critical thinking
skills of students.

But in fact there are still many schools
that do not implement practicum-based learning.
So students do not respond well to practical-
based learning. If students do not respond well
to precritical then it will have an impact on the
students' low science process skills. This is
related to the results of research from (Sukarno,
Permanasari, dan Hamidah, 2013) which
suggests that the science process skills of junior
high school students in Jambi city in the category
of skills to make conclusions, observe, predict,
measure and classify are still relatively low. In
addition, Anam's research (2014) also showed
that there are four types of science process
skills, namely observing skills, planning
experiments, classifying and creating tables,
which are still in the less advanced category, as
well as the category of not proficient in
concluding skills. If the skills of the science
process are low then it will have an impact on
the critical thinking ability of the student.

Science process skills are a must-have
skill for students in the 21st century. Science
process skills aim to build the knowledge that
exists in students through activities involving
cognitive, psychomotor and affective knowledge
(social)(Siswono, 2017). Science process skills
are the skills of developing a scientific attitude to
discover new concepts, principles, or theories
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found in science process skills used to refute
previous findings and to develop students'
cognitive skills (Nurhudayah & Lesmono, 2016;
Pratiwi, Hudha, Asri, & Ahmad, 2019).So that the
skills of the science process can foster the
critical thinking skills of students.

Critical thinking ability is an important
ability possessed by every student (Onsee &
Nuangchalerm, 2019).Because critical thinking
skills can develop the way students think to solve
a problem and also analyze and evaluate
information carefully and precisely (Mulyono,
2018 ; Gandi, Haryani & Setiawan, 2021).
According to(Umam,Suparmi & Sukarmin, 2020)
critical thinking skills are a much-needed ability
to face the challenges of life in the era of
globalization. Thinking ability is one of the high
levels of thinking that should required in social
life (Dahliana, Khaldun & Saminan, 2018). A
critically minded person is able to raise vital
guestions and problems and formulate them
clearly and appropriately (Rachmantika &
Wardono, 2019). This is what makes critical
thinking skills very necessary for every student to
be able to face problems, especially math
problems so that critical thinking skills are
something that must be owned by every student.

Low science process skills will result in
low critical thinking skills of students. Low critical
thinking ability will have an impact on students'
learning outcomes. Students who have high
critical thinking skills then the learning outcomes
are also high. This is because students who
have a high level of thinking ability can analyze
and solve the given problems. While students
who have low critical thinking ability then the
learning outcomes may also be low. In addition,
the long impact of low critical thinking ability is
the difficulty of competing in the world of
education in the 21st century. The causes of low
critical thinking ability include teachers still
applying the learning process that is only
centered on teachers. So students cannot
develop critical thinking skills in more depth. It is
therefore very important that we can improve
students' science process skills and critical
thinking skills.

So the result of this study is, there is a
positive relationship between the variables of
science process skills and critical thinking skills
of students. In addition, there are significant
differences in science process skills and critical
thinking skills between female and male
genders. This is because women are more
mastered of science process skills and critical
thinking skills.

CONCLUSION

Based on the results of the analysis and
discussion that has been presented, it can be
concluded that, the science process skills of
students at SMAN 6 Batanghari are included in
the category both with the average value of
science process skills possessed by female
students is 50.5% and male students are 48.9%.
For critical thinking skills possessed by students
at SMAN 6 Batanghari categorized well with an
average female gender percentage of 78% good
and male gender more dominant 64.8% with a
bad category. Furthermore there is a significant
relationship between the variables of science
process skills and critical thinking skills of 0.633.
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