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Science Process Skills; Critical This study aims to look at the effect of science process skills
Thinking Ability; Science; on Jambi City Junior High School students' critical thinking
Physics ability on the density and reflection of the material in the

mirror. This research method used was mixed method, while
the design used was sequential explanatory. The study was
conducted at Adhyaksa 1 Junior High School in Jambi City
and Al-Jauharen Islamic junior high school in Jambi. The
sampling technique used was cluster sampling, so that the
sample of this study amounted to 58 students. The data
collection instrument consisted of an observation sheet of
science process skills, a test of critical thinking skills, and
an interview. Data were analyzed using descriptive
statistics and inferential statistics. Based on the results of
the linear regression test that has been carried out, the t
value is greater than the t table, it can be said that there is
a significant influence between science process skills and
critical thinking skills on the density material and the
reflection on the mirror. Students who have low process
skills will tend to have low critical thinking skills. Low
science process skills and students' thinking abilities lead to
low student learning outcomes.

INTRODUCTION

Education is a process of improving the quality of life and obtaining and imparting the skills performed
by students. This requires knowledge to be continuous developed under the times [1]. With education
can improve the quality of self from each individual [2]. The purpose of education in Indonesia is to
increase the resources of the faithful, pious, ethical, disciplined, responsible, and have high intellectual
intelligence. In education in Indonesia itself, there are several levels; one of them is the High School
level [3]. High school is the level of education that students must take before continuing to higher
education. In high school education, studying various sciences, one of them is learning physical science.

Physics is a branch of natural science that discusses the symptoms and properties of objects in nature
physically and formulated mathematically [4] [5]. States that physics is an experimental science
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developed by physicists through experiments to prove a theory and also to improve and perfect it [6].
This is, as stated by Le Myers [7], "theoretical physicists use the results of experiments to refine their
ideas and, at the same time, suggest new experiments.” From some of the previous quotes, it can be
concluded that physics is an experimental science that aims to prove the truth and perfect it. Therefore,
to show the reality of a theory, it needs to be supported by practical activities. Practical activities will
shape science process skills and critical thinking skills in students. Science process skills are skills that
need to be installed in practice and are possess by students [8]. Science process skills are thinking skills
that are us to create knowledge, solve problems, and formulate results [9]. Students' science process
skills can be seen from practicum activities that lead to concepts in learning and applying science [10].

The skills that students must develop are science process skills. To form the students' Science Process
Skills, they do practicum activities. Science process skills (SPS) are skills that are needed & possessed
by students to face a competition between people in the globalization era [11]. Science process skills are
a set of complex abilities commonly used by scientists in conducting scientific investigations into a
series of learning processes [12]. Science process skills are students' ability to apply scientific methods
in understanding, developing & discovering science [13]. Science process skills encourage students to
find out for themselves facts, concepts of knowledge, and foster attitudes and values that are demand
[14].

Science process skills are the abilities needed to acquire, develop, and apply concepts, principles, laws,
and scientific theories in the form of mental, physical, and social skills [15]. Science process skills help
students learn through knowledge to solve problems and find solutions [16]. Science process skills have
two categories, basics science process skills and science process integration skills [17]. Process skills
consist of basics skills, where these basics skills will be the basis for further skill development [18].
Basics science process skills include of observing, classifying, predicting, measuring, inferring, and
communicating [19]. Integrated science process skills can be mastered after mastering the basics process
skills. Integration science process skills include: identifying variables, making data tables, making
graphs, describing relationships between variables, collecting and organizing data, analyzing
experiments, forming hypotheses, defining variables operationally, designing experiments, conducting
experiments [20]. So that science process skills can support students in developing critical thinking
skills. According to Saido et al [21], KPS science process skills in learning can develop critical thinking
skills among students; it can be seen in Figure 1.
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Fig 1. The relationship between science process skills and critical thinking skills in a scientific
investigation

Critical thinking is part of high order thinking (higher-order thinking skills) [22]. Critical thinking is a
crucial competency that must be possessed to solve the problems needed for individuals to live
successfully and live responsibly and for society to face the challenges of the present and the future [23].
Critical thinking processes enable individuals to make reasonable judgments both in the classroom and
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in everyday life [24]. Critical thinking means students who are "able to think logically and sincerely,
can find data and evaluate data systematically as a result of the learning process [25]. Critical thinking
also trains students to think logically and not accept things easily.

According to Ennis [26], there are five indicators of critical thinking skills. Each index consists of sub-

indicators that have a meaningful relationship with one another. The description of the signs and sub-

indicators of critical thinking skills are as follows:

a. Elementary clarification, including: focusing questions, analyze arguments; ask questions, and
answer clarifying questions or challenges.

b. The basis for making decisions or support (the basis for the resolution / essential support), including:
considering the credibility of the source, make observations, and assess observation reports.

c. Inference (inference), including deduction and assess deduction; induction and assess induction;
create and evaluate value statements.

d. Advanced clarification, including: defining terms and assessing definitions; identify assumptions.

e. Strategies and tactics (strategy and tactics), including determining actions; interact with other
people.

Critical thinking aims to broaden the view (horizon) of students to support their ideals. Critical thinkers
can find, understand, and evaluate statements that are logically and rationally relevant during the process
of problem-solving or decision making [27]. The application of critical thinking skills in learning is
vital, this is in line with opinions [28]. Critical thinking skills are learning methods or good ways that
we must instill in the physics learning process.

Excellent critical thinking skills are essential for students to analyze thoughts and arguments and solve
problems carefully [29]. To have excellent critical thinking skills, students must have critical thinking
skills in general and specific aspects. The ability to think critically on particular issues is that students
can understand the concepts learned. In contrast, students' general elements can solve problems and
phenomena in daily life that require a correct understanding of physical concepts [30]. The lack of
students' critical thinking skills can be caused by students who lack knowledge of learning concepts
antheoriesals [31]. Misunderstanding the concept of learning can cause student learning outcomes to
below [32]. Therefore it is vital for essential students' critical thinking skills in every physics learning
material at school. Based on the explanation above, critical thinking can develop science process skills
in students.

Based on the description above, the researcher will analyze the effect of science process skills on
students' critical thinking skills in learning physics material density and reflections on mirrors at
Adhyaksa 1 Junior High School in Jambi City and Al-Jauharen Islamic junior high school in Jambi. The
purpose of this study was to see the effect of students' science process skills from two schools and two
different materials in terms of the students' critical thinking abilities.

METHOD

The research method used is mixed methods (mixed methods), while the design used is sequential
explanatory, which combines quantitative and qualitative research sequentially first using guantitative
methods then qualitative methods [33]. The use of sequential illustrative design starts from collecting
and analyzing quantitative data, followed by collecting and analyzing qualitative data [34]. In this
method, quantitative data is preferred. Quantitative research emphasizes numerical assessment and is
descriptive [35]. While the qualitative approach serves to prove, deepen, and expand quantitative data.

The research procedure carried out in this study is to analyze quantitative data first and then continue
the quantitative data processing; it can be seen in Figure 2 below:
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Fig 2. Research procedure

In this study, data collection techniques used science process skills observation sheets, critical thinking
skills test questions, and interview sheets. The quantitative data collection technique uses the science
process skills observation sheet using 16 indicators with 46 statements and the critical thinking skills
test questions using five symbols with ten questions. Interviews were conducted with two students per
class and to 2 teachers who taught physics material.

The sample used by the researcher was 58 students of class IX at Adhyaksa 1 Junior High School in
Jambi City and Al-Jauharen Islamic junior high school in Jambi. The sampling technique in this study
using cluster sampling. Cluster sampling (Area Sampling) is used to determine the sample if the object
to be studied or the data source is comprehensive, for example, the population of a country, province,
or district [33].

The instrument used in this study was the science process skills observation sheet, the critical thinking
ability test questions that had been validated by expert validators. The things that were observed in this
study were the process skills students had when doing practical activities in the laboratory and the ability
to think critically after doing practicum activities. Ten observers assisted this observation. Percentages
for each indicator sought were then stated in several categories; namely, the category Very Bad (VB),
Bad (B), Good (G), Very Good (VG).

Data analysis was performed on quantitative data and qualitative data. This quantitative data analysis
technique uses statistical analysis, namely, descriptive statistical analysis and inferential statistical
analysis, which is carried out using the SPSS application. Descriptive statistical analysis, describes data
from the average, maximum, and minimum values, to quickly obtain an overview of the characteristics
of the object from the data. Meanwhile, inferential analysis for hypothesis testing by the following steps:
1) conducting prerequisite tests first in the form of normality test and linearity test; 2) conducting a
hypothesis test in the way of a Simple Linear Regression test; and 3) comparing t table with t count to
conclude whether H, and H, are accepted or rejected. Meanwhile, interviews were conducted to obtain
gualitative data to strengthen quantitative data.

RESULTS AND DISCUSSIONS

Below is a table of the research results on the influence of science process skills and critical thinking
skills.
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Table 1. Analysis Results of the Description of Junior High School Students' Process Skills

Theory Range Category Mean Median Min Max % f
46.00 - 80.50 VB 414 24
Density 8051 -115.00 B 105.4 87.5 66 178 19 1
115.01 - 149.50 G 207 12
149.51 - 184.00 VG 19 11
46.00 - 80.50 VB 276 16
Mirror 80.51 - 115.00 B 121 7

s 138.0 136.5 99 175
Reflection  115.01 - 149.50 G 39.7 23
149.51 - 184.00 VG 207 12

The description of the science process skills of junior high school students on density material and
reflection on the mirror is presented in table 1. In this table, it can be seen that junior high school students'
science process skills on density material are low because the highest percentage of 41.4% is in a
naughty category. Simultaneously, the content on reflection on the mirror is classified as useful because
the highest rate of 39.7% is in the first category. So the science process skills of students in each material
are different.

Students' low science process skills are because students are rarely trained in discussion in learning
subject matter or practicum [36]. Research by Darmaji et al [37] was aiming to improve students' process
skills through practical activities that lead to student activeness in discovering new things. The root of
the problem is that learning is dominated by teachers so that students act as learning objects. As a result,
students lack the experience to develop science process skills [38]. This is in line with the interviews
that researchers have conducted.

The low science process skills of students are because students are rarely trained in discussion in learning
subject matter or practicum [36]. Research by Darmaji et al [37] was aiming to improve the process
skills of students through practical activities that lead to student activeness in discovering new things.
The root of the problem is that learning is dominated by teachers so that students act as learning objects.
As a result, students lack the experience to develop science process skills [38]. This is in line with the
interviews that researchers have conducted.

The researcher also conducted interviews with two students to see the students' science process skills.
From the results of the meeting, it can be seen that, through the activity of the practice, it can be seen
that the science process skills of junior high school students in each material are different. Because in
general, they rarely carry out practical activities so that students do not explore science process skills.
Not all students like practicum activities so that their abilities are different. Science process skills and
critical thinking skills are closely related, because students who do not have the capabilities of the
science process, the student's thinking will not be essential.

Table 2. Results of Analysis of Descriptions of Junior High School Students' Critical Thinking Skills

Theory Range Category Mean Median Min Max % f
10.00 - 17.50 VB 36.2 21

Density 17.51-25.00 B 22.25 22 10 40 224 B
25.01-32.50 G 241 14

32.51-40.00 VG 172 10

10.00 - 17.50 VB 13.6 8

Mirror Reflection /2% ~25:00 B 26.7 28.0 10 40 220 13
25.01 -32.50 G 441 26

32.51 -40.00 VG 203 12
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From table 2, which comes from 58 respondents from junior high school students, the results of the
analysis of students ‘critical thinking skills on the density material found that students' critical thinking
skills were classified as very low, this is said to be the highest percentage obtained by students of 36.2%
which is in the deficient category. Whereas in the reflective material in the mirror, it is known that
students' critical thinking skills are classified as useful, this is said to be the highest percentage obtained
by students, which is 44.1%, which is in the deficient category. The low ability of students to think
critically is due, among other things, to the learning applied in schools which are still dominated by
teachers so that they do not train students ‘critical thinking skills and the students' low essential skills of
thinking are because students are not used to getting questions with the C4-C6 cognitive level. The
learning method used is also capable of critical thinking ability; not all students can be taught the same
purpose.

Teachers still dominate physics learning; learning tends to memorize rather than develop thinking power
so that students are weak in conveying their ideas, weak in analyzing, depending on others rather than
being responsible for their own choices [39]. Science teaching in Indonesia mostly focuses on
memorizing science concepts [40]. So the teacher must be able to create learning that trains students
‘critical thinking skills. Training students' critical thinking skills that are done well will increase student
interest in education and be confident in solving problems so that learning outcomes are maximized. So
it is necessary to do better coaching to improve students’ critical thinking skills [41]. So critical thinking
is very important for students because of the ability to think critically. Students can improve physics
learning outcomes in school and be able to develop science process skills [42].

Table 3. Test Results and Test Linear Normal Science Process Skills and Critical Thinking Skills

Kolmogorov-Smirnov Deviation from Linearit
Theory g y
Sig. Sig.
Density 0.274 0.268
Mirror Reflection 0.507 0.692

Data were analyzed to know the influence between two variables, named, the influenced between
science process skills and students' critical thinking skills using simple linear regression tests, but before
doing that, the normality and linearity tests were conducted. According to Sinaga et al [43], the normality
test was used to determine whether the sample comes from a normally distributed population or not.
There are several techniques used to test the normality of data, namely the Kolmogorov-Smirnov test.
The linearity test is us to assess whether the specifications of the model used are correct or not [44].
Based on the results of the normality test on the material density obtained significance value 0.274 >
0.05, it can be concluded that the residual value is usually distributed. Based on the linearity test results,
the significance value of deviation from linearity is known to be 0.268 > 0.05, so it can be concluded
that there is a linear relationship between science process skills and critical thinking abilities. While the
normality test results on the reflecting material on the mirror obtained significance value 0.507 > 0.05,
it can be concluded that the residual value is usually distributed. Based on the results of the linearity
test, the significance value of deviation from linearity is known to be 0.692 > 0.05, so it can be concluded
that there is a linear relationship between science process skills and critical thinking abilities. From the
results of the normality and linearity test, it is known that the density and reflectance material in the
mirror data is homogeneous and linear, so the Pearson correlation test will be performed to see the
relationship between science process skills and critical thinking abilities. The analysis used to test the
hypotheses in the study is the analysis/t-test, with the test criteria:

Ho iS aCCGpted |f —ttable < tarithmetic > ttable-
Ho is rejected if tarithmetic < ttapte OF tarithmetic > ttable.

tiable is sought at o = 5%: 2 = 2.5% (2-tailed test) with degrees of freedom (df) n-1 or 58-1-1 = 56 (n is
the number of cases/samples and k is the number independent variable). With df = 56, the results
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obtained for t table amounted to 2.0032. At the same time, taritnmetic Obtained from the results of simple
linear regression analysis.

Table 4. Regression Analysis Science Process Skills and Critical Thinking Skills

Unstandardized Standardized

Theory Coefficients Coefficients i Sig.
Std.
B Error Beta
Densit 7.170 3.133 2.288 0.026
y 0231  .036 0.655 6.492  0.000
. . 10.417 2.719 3.832 0.000
Mirror Reflection

0.053 .023 0.296 2.320 0.024

Based on table 4, the single linear regression analysis results on the material density can be seen that the
t value is 6.492. This value is much higher than t table, which is only 2.035. Because tarithmetic iS more
significant than tepie (6,492 > 2.0032), H, is rejected. That is, there is a considerable influence on science
process skills on students' critical thinking abilities. While in the reflective material on the mirror it can
be seen that the t value is 2,320. This value is much greater than t table which is only 2.035. Because
tarithmetic 1S greater than the twpie (2,320 > 2.0032), H, is rejected. That is, there is a significant influence
on science process skills on students' critical thinking abilities. From the results of this analysis, it can
be seen that there is a substantial influence between science process skills and the ability to think
critically on the material density and reflection on the mirror.

Furthermore, the influence between science process skills and critical thinking skills on density material
and reflection on the mirror in table 4. Based on the resulting significance value, it can be said that the
relationship between science process skills and critical thinking skills on density material and reflection
on the mirror is stable. So that if the students 'science process skills are low, the students' critical thinking
skills are also small, and if the students 'science process skills are high, their critical thinking skills are
too high. This is evident in this study that students have low process skills and little critical thinking
skills. Based on the research conducted by Nugraha et al [23], it can be seen that science process skills
have a strong relationship with critical thinking. Students with low science process skills have moderate
or low critical thinking skills. Critical thinking skills are required to understand the concept well [45].

With this research, students become motivated to improve process skills and critical thinking skills
through practical activities to become more active and more familiar with learning concepts and enhance
student learning outcomes. With this research, the teacher knows learning techniques that can improve
science process skills and students' critical thinking skills so that teachers can be more innovative and
creative. The teacher can also find out the extent of science process skills and students' critical thinking
skills through the practicum. This study's results can be used as input for the school to apply practical
methods to improve students' science process skills and critical thinking skills. Also to improve the
quality and function of schools as educational facilities and infrastructure.

CONCLUSION AND SUGGESTION

Science process skills and junior high school students' critical thinking skills in each material are
different. It is necessary to train science process skills and students' critical thinking skills through
student-centered learning and familiarize students with high-level education. This is because science
process skills and students' critical thinking skills influence each other. Students who have low scientific
processing skills will tend to have low essential abilities of thinking, and vice versa.
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