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Abstract

Student science process skills are very important to support student
learning. In this study aims to provide information about the effect of
science process skills in learning on student learning outcomes. It the
study was conducted at Senior High School 1 Toboali using Pre-
Experimental Designs with Intact-Group Comparision designs. This study
uses material taught in school, namely the topic of effort and energy. The
data collection technique using the instrument science process skills and
achievement test by dividing the class into two: a control class and
experimental class. The data analyzed in descriptive and inferential (Test-
T). It analyzes showed that the science process skills have some impact
on learning outcomes at a significance level of 0.00 <0.05. Therefore, it is
important for teachers to apply the science process skills approach to
lengthen student activities during the learning process

1. Introduction

Physics is a natural science that studies a natural event that we often
encounter in everyday life (Kawuri, et al. 2019) According to Yance (2013), physics
Is a branch of science that plays a significant role in life, especially in the fields of
science and technology. Contextually, physics learning has a vital role in everyday
life (Khairunnisa et al. 2020). Based on the 2013 curriculum learning, which is
learning that requires students to be more active and skilled in every learning
activity (Kawuri & Fayanto, 2020).

Involving students in the learning process is very important, especially for
constructing knowledge, investigating problems, processing and finding solutions,
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one of which is science learning (Siswono, 2017). Learning science is essentially a
collection of knowledge, thinking strategies, and procedures for investigation
(Collete & Chiappetta, 1994). Science learning has the perception that science is a
product, science is an attitude, and science is a process. This applies to all
learning fields of science, among others, Physics, Biology, and Chemistry.

Especially in physics learning, the interaction between teachers and students
is significant to build communication between the lessons given and the students'
existing understanding (Hunaidah et al. 2019). This is very important because the
interaction of students in the classroom occurs in a series of reciprocal
relationships between teachers and students in implementing the learning process
to achieve specific goals (Fayanto et al. 2019). This interaction or mutual
relationship between teachers and students is the main requirement for the
learning process to take place. In reality, we see in schools, the learning process in
the classroom is not sufficient because teachers are often too active and more
dominant in the learning process, while students are made passive. Teachers as
educators should not dominate activities, but help create conducive conditions and
provide motivation and guidance so that students can develop their potential and
creativity, through teaching and learning interactions (Ningsih et al. 2018).

However, the facts say differently, from the results of observations in one
school (Senior High School 1 Toboali), it was found that there were still many
students who were less active during the learning process. As long as the learning
process is only based on a cognitive function, students are only required to
memorize without knowing how to carry out the procedures. Also, the teacher
provides lessons with monotonous methods such as conventional methods. This is
similar to the findings reported by Elvanisi et al. (2018) that almost 80% of schools
do not measure students' science process skills correctly. The teacher only
focuses on the cognitive assessment of students. The same thing is supported by
Nisa's (2014) study that another finding obtained in learning physics in class is that
if discussion activities are held, there is no productive question and answer which
leads to concept collection, students tend to be passive and not interested in
learning activities.

Besides, the learning that is carried out applies experimental activities even
though with significantly less frequency and the ability of students in problem
formulation, formulating hypotheses, determining variables, and making graphs
and analyzing them is not taught in-depth so that knowledge in conducting
experiments is very lacking. If this happens, then after the end of learning,
students tend to lose the essence of what has been conveyed because it is
considered less impressive. The element expected in education is that students
understand the concepts taught during the learning process and apply them in
daily life. Because the teaching received by students is less impressive, of course,
it also has an impact on the poor learning outcomes of students. This argument is
in line with the results of an interview conducted on one of the physics subject
teachers who said that so far, the learning process is more dominant in one
direction. Where students only focus more on memorizing the material. Of course,
this is not in line with the government's expectations for facing the 21st century.
Therefore, a solution/alternative is needed to overcome this.

Thus, the author offers one way, namely by applying science process skills.
This is because to train the physics skills of an individual is to use science process
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skills in learning. Science Process Skills are essential for every individual as a
primary asset for someone to solve their life problems in everyday life (Dahar,
1996). KPS melibatkan keterampilan intelektual, manual, dan sosial yang
digunakan untuk membangun pemahaman terhadap suatu konsep atau
pengetahuan dan meyakinkan atau menyempurnakan pemahaman yang sudah
terbentuk (Susilowati, 2019).

So that students who have these skills can find a new concept, principle or
theory as a development of an existing idea or to refute a discovery. Sari et al.
(2017) reported that process skills involve cognitive and intellectual skills. Mental
and academic skills are concerned because it consists of the process skills of
students using their minds. Awalliyah et al. (2015) wrote that performance skills
contain aspects of cognitive skills, intellectual skills that are the background for
mastery of science process skills and sensorimotor skills.

Markawi (2013) reports that the use of science process skills in learning can
improve students' reasoning and problem-solving abilities. Meanwhile, Sinuraya et
al. (2019) reported that science process skills and creativity influenced 47.20% of
learning outcomes. Therefore, the authors are interested in examining whether
there is an effect of science process skills on students' learning outcomes,
especially at Senior High School 1 Toboali. The study is expected to provide
information about the role of science process skills in improving physics learning
outcomes. Also, this study is a preliminary study conducted by researchers to
support the development of thesis research currently being developed by the
researcher.

2. Method
2.1 Research models

The type of research used is the quantitative method of Pre-Experimental
Designs with the Intact-Group Comparision design, namely variable study by
dividing two groups, namely the experimental group (which is treated) using the
project-based learning model and the control group (which is not treated) using the
method conventional.

2.2 Research subijct

This research was conducted at Senior High School 1 Toboali Bangka
Selatan in the 2019/2020 school year. The population in this study was class X
which consisted of one class and the sample in this study was one class, namely
class X MIPA 4, totalling 36 students who were divided into two groups, namely
the experimental group and the control group.

2.3 Data collection technique

The data collection technique used the science process skills observation
sheet. Besides, test techniques are also used to see the results of studying
physics.

2.4 Data analysis technique

Science process skills data in the form of scores were obtained from
observations made by two observers during the learning process. Science process
skills studied consisted of 4 indicators of science process skills, namely formulating
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hypotheses, observing, conducting experiments and communication. Calculation of
students' science process skills is done by tabulating the data so that the
percentage of each sub-variable can be calculated using the formula (Purwanto,
2013):

N, = SixloO% (1)

M

The data analysis technique used to test the effect of science process skills
on learning outcomes uses the t-test with the help of SPSS 23.0, but before testing
the hypothesis, first, perform the normality test and data homogeneity test to see
the data is typically distributed and homogeneous. And to determine the increase
in science process skills of the experimental and control groups, a test was carried
out using the N-Gain equation, namely

_ Tposttest _Tpretest
I @

maks ~ ! pretest
2.5 Research hypotesis
The research hypotheses built in this study are:

Ho : there is no effect of science process skills on physics learning outcomes at
Senior High School 1 Toboali

Ha : there is an effect of science process skills on physics learning outcomes at
Senior High School 1 Toboali

3. Result and Discussion

Based on the results of research in class X MIPA 4 SMA N 1 Toboali
obtained data from observation sheets of science process skills assessment
conducted by two observers during learning activities and indicators assessed
from science process skills consisting of 4 arrows, namely formulating hypotheses,
observing, conducting experiments and communication. Research data can be

seen in Figure 1.
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Figure 1. Graph of Science Process Skills Improvement on student
learning outcomes
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Based on Figure 1, it can be seen that the data on science process skills in
the experimental group and the control group has increased in each indicator.
From the data, in Figure 1, the average science process skills of the experimental
group were 78% while the control group was 71%. The results of improving
science process skills can also be shown in Figure 2

.
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Figure 2. Graph of the average value of student science processing
skills N-gain improvement on learning outcomes

Figure 2, the results obtained for the science process skills of the
experimental and control groups 0.5 and 0.4, respectively, with the moderate
category. From these results, it can be said that there is an increase in science
process skills in both the experimental group and the control group. Following are
the results of the normality test data can be seen in Table 1.

Table 1. Results of the calculation of the normality test

No Data Name Sig.
1 Initial Score KPS Control 0,252
2 Final Score KPS Control 0,481
3 Initial KPS Experiment Score 0,151
4 Final KPS Experiment Score 0,600

Based on Table 1, the results of the initial and final scores of the control
group were 0,252 and 0,481, while the initial and final scores of the experimental
group were 0,151 and 0,600. Based on these results, it can be said that the
science process skills data is usually distributed because the significance value
obtained is more significant than 0,05. The results of the homogeneity test can be
seen in Table 2.

Table 2. The results of the calculation of the homogeneity test

No Data Name Sig.
1 Science Process Skills 0,426

Based on the data in Table 2, the significant value of the homogeneity test for
students' science process skills was 0,426. Based on the significance value (sig)
obtained is more significant than 0.05, it can be concluded that the variance of
science process skills is homogeneous. The results of hypothesis testing to see
the effect of project-based learning models on improving science process skills
using the paired sample test can be seen in Table 3.
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Table 3.The results of the Paired Samples Test calculation

95% Confidence
Interval of the

Mean SD Difference
Lower Upper
Pair1 KPS SBL 33820
Control - KPS -15,444 ’ -13,76262 -19,375 17 ,000
0 17,12627
STL Control
Pair2 KPS SBL
Experiment - 2,3072 -
KPS STL -15,500 8 16.64738 -14,35262 -28,502 17 ,000
Experiment

Based on the paired sample T-Test output table above using a significance
level of 5% tau 0,05, for science process skills the value at significance (2-tailed)
0.000<0,05 is rejected, and it can be said that there is an effect of science process
skills students on student learning outcomes.

The application of student science process skills can affect student learning
outcomes, and this can be seen in Figure 1. The role of science process skills is
constructive during the learning process. This is because science process skills are
an approach to teaching natural science based on observations of what a scientist
is doing (Lestari & Diana, 2018). This can be seen in Figure 1, where the indicators
between the experimental class and the control class have different results.

This is because in the control class the application of Science Process skills
(KPS) includes the following activities: (1) observing, namely the skills to collect
data or information through the application of the senses based on the activities
carried out (Ambarsari, 2012); (2) interpreting, namely the skills to analogize an
experiment with existing concepts (Verawati et al. 2014); (3) discussing, namely
skills to be able to work together in teams to discuss problems (Oktaviani, 2017(4)
analyzing, namely the ability to be able to diagnose issues based on the
observation skills that have been carried out; (5) concluding the results of the
research, namely the skills to finish a series of activities that have been carried out
after analysis and discussion; (6) applying, namely applying learning outcomes in
the form of information, conclusions, concepts, laws, theories, and skills; (6)
applying, namely applying learning outcomes in the form of (7) communicating,
namely conveying the acquisition or learning outcomes to others in the way of
writing, pictures, motion, action, or appearance. Which, of course, has a different
impact between the experimental class and the control class (Reviandari, 2008;
Sari, 2016. This also affects the learning outcomes of students.

Visible differences in student learning outcomes from the N-gain test
produced and the results of hypothesis testing. However, the results of the N-gain
test did not have a significant impact. However, science process skills still influence
learning outcomes. The same thing was found from the results of the analysis of
the hypothesis test that there was an effect of science process skills on student
learning outcomes with the resulting significance level being 0.00 less than 0,05.
Nasir et al. (2019) described that the science process skills-based project-based
learning could improve the cognitive achievement of students with a significance
level of 0.013. Another study reported that the use of science process skills could
improve learning outcomes, with a percentage of 94.74% (Damopolii et al. 2018).
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Meanwhile, Janah et al. (2018) informed that there is a relationship between
science process skills and learning outcomes in problem-based learning model
learning gained by 31.82%. Similar results study conducted by Hadija et al. (2019)
who reported that there was an effect of practicum application on science process
skills and student learning outcomes. Therefore, of course, science process skills
contribute to the success of students during the learning process.

4. Conclusions

Based on the results obtained, it can be concluded that there is an effect of
students' science process skills on student learning outcomes on topic work and
energy in class X MIPA 4 at Senior High School 1 Toboali. This study is a
preliminary thesis development study which will then be implemented into a further
evaluation stage with a vast scope.
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