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1. INTRODUCTION

One of the many materials about the style learned in basic physics courses is friction. Friction
occurs due to two surfaces that are in contact with each other and in opposite directions. Friction force is
divided into two types, mln‘m the frictional force between two surfaces mutually silent one another called
frictional forces static (F,), the coefficient of friction is called the coefficient of static friction () and the
friction between the two surfaces move relative to each other which is called the kinetic frictional force (Fy),
called the friction coefficient of kinetic friction coefficient (1, [1].

To develop a range of knowledge about friction, it is not enough for students to just learn concepts
or theories but need to be accompanied by a process of scientific inquiry. This is based on learning physics as
part of science. Science consists of two aspects, namely science known as scientific inquiry (process) and
science known as body of knowledge (product) [2]. One of the processes of scientific inquiry can be carried
out by practical activities. Tat one way for someone to obtain and develop a set of knowledge they have is
through practical activities [3]. Learning activity would feel more meaningful if accompanied by practical
activities [4].

Practicum is an activity of conducting experimental or experimental practices [5]. Practical activity
was more effective in fostering students' acquisition of science pmcskills [6]. That the process of
discovery carried out through practical activities can improve student science process skills [7]. Science
process skills are considered to give students meaningful learning experiences because they help students to
achieve high-level thinking and critical thinking Where critical thinking is the initial foundation for the
development of creative thinking [9]. Maslerscience process skills allows students to acquire tl'askills
needed to solve everyday problems [10]. Science process skills are thinking skills used to process
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information, solve problems, and form conclusions [11]. Science process skills are the drivers of the
discovery and development of facts and concepts and growth and the development of attitudes and values
[12]. The importance of mastering science process skills by students can facilitate students in understanding
abstract concepts if they learn through concrete objects and are done alone by students through direct
learning experiences. Learning through experience can be done directly through practical activities [13].

Practicum ;u.a.(ities would run well and smoothly when supplemented with a multimediabook [14].
The multimediabook is a book that is compiled to assist in the implementation of practicum which contains
the experimental title, objectives, theoretical basis, tools and materials, and questions that lead to goals by
following the rules of scientific writing. Practicum guidance as one of the learning resources in practical
activities should be a guide for students in developing science process skills. Therefore, it is important in the
basic physics pr;lclicumuide to contain aspects of science process skills [15].

Research on science pr(x:ekills of students in basic physics practicum | friction material had
previously been carried out where in the findings of the study were science process skills in the overall
friction practice students had skills that were classified as very unskilled. Therefore, it is necessary to carry
out multimedialine implementation research based on science process skills by using a problem solving
model to see differences in mastery of science process skills between students who use science process-based
practical guidance and students who use conventional multimediabooks. Where later the results of this study
can be used as a basis for consideration for physics education study programs in applying guidance-based
science process skills

2. RESEARCH METHOD

This study employed quantitative approach with a statistical group comparative research design.
This research was conducted in the laboratory of the Jambi University Teacher Training and Education
Faculty Physics Study Program in the odd semester of 2018 academic year. The samples taken in this study
were all physics education students taking 108 basic physics colﬂcs divided into experimental and class
classes. control. The sampling technique used in this study used total sampling technique. Total sampling
technique sampling technique if all members of the population are used as samples [16]. Samples from
54 people in the experimental class and 54 in the control group will be formed into groups with each group
consisting of 4 to 5 students. Then students in the experimental class were given treatment to provide science
process skills-based practicum with friction material while students in the control class used conventional
laboratory guidelines. Furthermore, students in each practicum group used tools and materials provided by
the researcher.

The mstrument used in this study is the observation sheet of science process skills. Observations
made in this study were assisted by observers totaling 20 people. Data on the observation :ml will be
analyzed using Use descriptive statistics to see the mastery of indicators of science process skills in the
experimental class and the control class. The normal prerequisite test in this ady used the Kolmogorov-
Smirnov test with normality testing criteria based on probability values. If the probability (sig.) > 005, the
data is normally distributed. If the probability (sig) < 0.05, then the data is not normally distributed [17]. The
homogeneity prerequisite test in this sllmuscs the Levene test with testing criteria, if the significance value
1s more than 0.05, it can be said that the varian(:e' the two groups of data is the same so that the test
students using the same variance are assumed and if the significance value is smaller than 0.05, it can be said
that the variance of the two groups of data is not the same so that student tests using the same variance are
not assumed [17]. Themeurch hypothesis test uses an independent sample mt. The output of the
independent sample test can be seen based on lhcm.lc of t, that is if count <ttable, then Hy is accepted and if
t-count > t-table, then Hy is rejected or based on the value of sig. (2-tailed)>, then Ho is accepted and if sig.
(2-tailed) < then Hy is rejected [17].

5
g RESULTS AND DISCUSSION
3.1. Data descriptive analysis results

The results of the descriptive analysis of mastery of science process skills in themerimemul class
and the control class of physics education students in the 2018/2019 academic year are shown in Table 1.
Based on [Bble 1, it can be seen that the results of mastery of the experimental class science process skill
indicators are higher than the mastery of the experimental science process skills.

Mastery of the process skills most mastered in the experimental class is an indicator of observation
skills. The indicator of observation skills in the experimental class has a mean value of 3.54, median value of
3.50, and the mode value is 3.25. Similar to the experimental class, the observation skills indicator is also an
indicator of science process skills that is mostly controlled by the control class, but the average mastery is
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still low compared to the experimental class. The indicator of observation skills in the control class has a
mean value of 2 98, median value of 3.00, and the mode value 1s 2.75.

Table 1. Skills for making data tables for experimental
classes and control classes

Indicator Class Mean Median Mode  Min Max

Observation Experiment 3.54 3.50 3.25 2.5 4.00
Control 298 3.00 2.75 2.50 375

Prediction Experiment 3.06 3.00 3.00 2.00 4.00
Control 251 2.00 2.00 1.00 4.00

Classification  Experiment 331 3.00 3.00 2.00 4,00
Control 2.96 3.00 3.00 1.00 4.00

32. Analysis of prerequisites for normality

The analysis of test prerequisites for the mastery of process skills using normality tests is presented
in Table 2. The table shows that the significance values in the Kolmogorov-Smirnov test for the experimental
class is 0.062 and for the control class is 0.200.

Table 2. Results of the analysis of the normality test of mastery of science process
skills (SPS) in experimental classes and control classes
Kolmogorov-Smirnov *

CLASS Statisies _df Sig.
Expenmental Class 117 54 062
Control Class 078 54 200%

The criteria for testing normality based on probability values are if the value of significance (sig.) is
greater than 0.05 then the data is normally distributed. Thcrcﬁ the significance value for the executive
class and the control class is greater than 0.05; then the data mastery of science process skills in both the
experimental class and the control class has a normal distribution at the 5% significance level.

3.3. Analysis of homogeneity prerequisite test results and hypothesis testing

Levene's test or variance assumption test 1s a prerequisite test bCfill]il]}'Zil]g independent sample
t-test. In Levene's test, if there is no difference in variance in the data, then the t-test usem Equal variances
assumed and if there are differences in the variance in the data, then l-test uses Equal variances not
assumed. In Table 3, (Levene's Test for Equality of Variances column), it can be seen that the significance
value (sig.) of process skill mastery data is 0.256. Because the significance value of the data mastery of
science process skills is greater than 0.05; then there is no difference in data variance between the
experimental class and the control class. The Lavene's testing criteria based on probability values are if the
value of significance (sig.) is greater than 0.05 then it is not there are different variants in the data. Therefore,
the test of the independent sample t-t uses the Equal variances assumed.

Furthermore, an analysis of the results of the independent sample t-test is presented in Table 2. From
the table, it can be seen that the probability value of sig. (2-tailed) data mastery of science process skills is
0.000. Therefore, the value of sig. (2-tailed) process skill mastery data smaller than 0.05; then Hp is rejected,
meaning that there are a different science process skills that students significantly between the experimental
class and control class in Physics Education Study Program after guiding applied science process skills-based
lab using a model of problem solving with ilna'b significance level. The criteria for testing the hypothesis in
the test of the independent sample t-test are if the probability value is sig. (2-tailed) less than 0.05; then Hy
1s rejected.

Besides being seen from the probability value of significance, hypothesis testing can also be seen
from comparing the values of t obtained (teum) with t wne values. The value of tupe can be found in the
statistical table at the significance of 0025 (2-sided test) with the degree of freedom (df) 106. In this study,
the results for tyy. are 1.982. The calculated t value can be seen in Table 3. (Column t) which is 20993 The
hypothesis testing criteria are the value of teuy is lter than the value of tyu. then there is a rejection of Hy.
So, it can be concluded that there are differences in the mastery of science process skills that are significant
between the experimental class and the control class after the guidance based on science process skills is
applied using a problem solving the model
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Table 3. Statistics group results of comparative analysis of mastery of science process
skills (SPS) class experiments and control classes using independent sample t-test

Class N Mean Std. Deviation Std. Mean Error
KPS Ex periment 54 3.1385 23762 03234
Control 54 2.1091 27091 03687

Table 3 displays about data group statistics. Based on the table it can be seen that the amount of data
(N) in the experimental class is 54 and hggEl mean of 3.1385 with a standard deviation of 0.23762. the
control, the class has a number of data 54 with a mean of 2.1091 and a standard deviation of 0.27091. Based
on the aforementioned parameters, it can be concluded that the average mastery of science process skills in
the experimental class using science process skills based guidance using a problem solving model is better
than the average mastery of science process skills in the control class using conventional guides

Based on the findings in this study, it can be seen that the use of practical guidance based on science
process skills by using the problem solving model helps experimental class students to practice science
process skills. The presentation of problems regarding practicum contained in the initial section of the guide
directs experimental students to various activities such as observing, predicting, interpreting, applying
concepts, planning experiments and communicating the results. Based the observation sheet data, the
experimental class students have been good at mastering the indicators of science process skills. However,
the indicator of the process skills most mastered in the experimental class is an indicator of observation skills.
This is supported by documentation data in the form of images.

The high level of mastery of the indicators of the observation process skills based on all forms of
learning activities both in the classroom and in the laboratory begins with an observation. Observation skills
are the most basic skills of students when conducting experiments [18]. Almost every activity of science
begins with observation. In addition, observation skills are the most basic skills that support the mastery of
the next skill [19]. Observing is a fundamental skill which 1s the main basis of the growth of science, which
helps independent students in solving a case, think creatively and think critically [20].

The presentation of the initial questions about the material practiced requires students to have initial
knowledge so that when doing a practicum, students already understand what must be done both in
determining the tools and materials to be used as well as how to design experiments to get the desired data.
Students must have the initial knowledge before conducting practical activities because this will help assist
them in following the lab learning process. In addition, initial knowledge can be the basis for students to
develop further knowledge [21]. Initial knowledge possessed by students/students is the basis for building
their next knowledge. This initial question is summarized in the form of an interim report.

The low science process skills in the control class are influenced by the use of conventional
guidebooks, where the work steps contained in conventional guides are presented in detail. This can cause
reasoning ability to solve the problems presented by students to be low and students cannot think critically in
determining what actions to take in designing the experiment. Students who are less active in an activity, they
will have progress individually according to their knowledge and abilities, which affect student motivation
[22-26].Use of practicum instructions that are too detailed results in less stimulating students to develop their
reasoning power to plan and solve problems they face, this, of course, will have an effect on mastering
process skills they [5, 27, 28].

This research is a follow-up research from the previous research with the title "Development of a
book for the preservation of basic physics practicum I based on science process skills using a problem
solving model on friction material” in 2018, However, the research only reached the stage of developing the
product test on small classes. Therefore, this research was conducted on all physics education students who
contracted basic physics courses 1. The study also provided additional information about students' science
process skills so that they could be taken into consideration for physics education programs and other study
programs to apply teaching materials and multimedia based on science process skills.

There are several factors that become obstacles for students when doing a practicum. These
obstacles are seen when the practical process is in progress. The obstacle factors are: 1) the lack of use of the
picture in the guidebook makes it difficult for students to design the trial scheme; 2) The use of language that
15 less communicative in the work procedures section makes it difficult for students to determine the steps of
work to be done.

Based on the findings in this study, it can be seen that the use of practical guidance based on science
process skills by using the problem solving model helps experimental class students to practice science
process skills. The presentation of problems regarding practicum contained in the initial section of the guide
directs experimental students to various activities such as observing, predicting, interpreting, applying
concepts, planning experiments and communicating the results. Based on the observation sheet data, the
experimental class students have been good at mastering the indicators of science process skills. However,
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the indicator of the process skills most mastered in the experimental class is an indicator of observation skills.
This is supported by documentation data in the form of images.

The high level of mastery of the indicators of the observation process skills based on all forms of
learning activities both in the classroom and in the laboratory begins with an observation. Observation skills
are the most basic skills of students when conducting experiments [18, 29, 30]. Almost every activity of
science begins with observation. In addition, observation skills are the most basic skills that support the
mastery of the next skill [19]. Observing 1s a fundamental skill which is the main basis of the growth of
science, which helps independent students in solving a case, think creatively and think critically [20].

The presentation of the initial questions about the material practiced requires students to have initial
knowledge so that when doing a practicum, students already understand what must be done both in
determining the tools and materials to be used as well as how to design experiments to get the desired data.
Students must have the initial knowledge before conducting practical activities because this will help assist
them in following the lab learning process. In addition, initial knowledge can be the basis for students to
develop further knowledge [21]. Initial knowledge possessed by students/students is the basis for building
their next knowledge. This initial question is summarized in the form of an interim report.

The low science process skills in the control class are influenced by the use of conventional
guidebooks, where the work steps contained in conventional guides are presented in detail. This can cause
reasoning ability to solve the problems presented by students to be low and students cannot think critically in
determining what actions to take in designing the experiment. Students who are less active in an activity, they
will have progress individually according to their knowledge and abilities, which affect student motivation
[22-24] Use of practicum instructions that are too detailed results in less stimulating students to develop their
reasoning power to plan and solve problems they face, this, of course, will have an effect on mastering
process skills they [5].

This research is a follow-up research from the previous research with the title "Development of a
book for the preservation of basic physics practicum T based on science process skills using a problem
solving model on friction material” in 2018. However, the research only reached the stage of developing the
product test on small classes. Therefore, this research was conducted on all physics education students who
contracted basic physics courses 1. The study also provided additional information about students' science
process skills so that they could be taken into consideration for physics education programs and other study
programs to apply teaching materials and multimedia based on science process skills.

There are several factors that become obstacles for students when doing a practicum. These
obstacles are seen when the practical process is in progress. The obstacle factors are: 1) the lack of use of the
picture in the guidebook makes it difficult for students to design the trial scheme; 2) The use of language that
is less communicative in the work procedures section makes it difficult for students to determine the steps of
work to be done.

4. CONCLUSEEN

There is a significant difference in the mastery of process skills betweeme experimental class and
the control class. Based on the statistical parameters used, it can be concluded that the average mastery of
science process skills in the experimental class using science process skills based guidance using a problem
solving model is better than the average mastery of science process skills in the control class using
conventional guides.

The addition of experimental illustration images on the multimedia is expected to help students in
designing the trial scheme. The use of more communicative language can help students in determining
actions in work procedures.
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