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Purpose of the study: This study was conducted to determine the science
process skills of physics education students for refraction material on a
concave lens. The questions discussed in this study are to describe the basic
and integrated science process skills of Jambi University physics education
students, what are the obstacles faced when the implementation of the e-
module basic physics practicum Il is applied, what are the solutions to the
obstacles faced.

Methodology: This study uses a quantitative approach with descriptive
methods. This research was conducted in the Physics Education Laboratory
of the Teacher Training and Education Faculty, Jambi University. The
sample | in this study were 40 physics education students contracting basic
physics 1l subjects. The sampling technique used in this study was a total
sampling technique.

Main Findings: With the use of a Manual for Basic Physics 1 practicum in
the form of e-module, it can improve students' science process skills. It can
be seen from the research results, that the science process skills of physics
education students at Jambi University on refraction practicum material on
concave lenses

Novelty/Originality of this study: With this research, students are
motivated to improve science process skills so that they become more active
and more familiar with the concept of learning and can improve learning
outcomes. Through this research, students can become more innovative and
creative teachers, and can also find out the extent of students' science process
skills.
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1. INTRODUCTION

Education is a conscious and planned effort to create an atmosphere of learning and the learning
process for students to actively develop their potential [1-4]. Educators are expected to be able to impart
characteristics, traits and dispositions as well as an independent spirit, responsibility and competence in life
to students [5, 6]. To improve the quality of education, various breakthroughs are needed, both in curriculum
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development, learning innovation, and the fulfililment of educational facilities and infrastructure [7, 8].
Educators are expected to be able to impart characteristics, traits and dispositions as well as an independent
spirit, responsibility and competence in life to students [9, 10]. There are several levels of education in
Indonesia, ranging from basic education, secondary education and higher education.

The Jambi University Physics Education Study Program is one of the higher educational institutions
that have graduate standards to be achieved consisting of: attitudes, knowledge, and skills. Physics is a
branch of science that has its own uniqueness and characteristics [11]. Physics is a subject that deals with
various scientific concepts, some of which can be found in everyday life [12, 13]. Physics also discusses how
to find out about nature systematically, so that science learning is a process of experiencing and resulting in
the acquisition of knowledge in the form of understanding concepts [14, 15]. According to graduate
competency standards, learning objectives include the development of the domains of attitudes, knowledge,
and skills that are elaborated for each educational unit [16]. In accordance with technological advances and
the development of science in the digital age, 21st century skills can be developed through scientific literacy
skills and science processes, especially for science students [17].

There are several problems that often lead to the low achievement of physics learning objectives in
lectures [18, 19]. One of the causes of the success of the learning process is influenced by the quality and
way of teaching a teacher. A teacher must have competence, because competence is a skill that must be
possessed by a teacher as a provision in teaching [20]. The characteristics of a teacher are said to be
professional if they already have four compulsory competencies, namely pedagogical competence,
professional competence, social competence, and emotional competence [21].

According to [22], as a prospective teacher is required to have good pedagogical competence, where
learning pedagogic competencies contain learning principles. A qualified teacher not only has knowledge,
but also has skills. One of the skills a teacher must have is science process skills. Science process skills must
be possessed by prospective physics teachers, so that when they become teachers, they can apply them to
science process skills in the learning process in the classroom [23]. When a physics teacher or prospective
physics teacher teaches using conventional methods, namely explaining the theory, it means that they do not
have process skills [24, 11]. When the process of teaching physics is carried out conventionally, students tend
to only master physics concepts without knowing the process of these concepts [25, 26]. Students have
difficulty understanding physics learning because physics is an abstract subject that requires high-level
thinking to be able to understand it [27].

Thinking skills that help students learn through knowledge in order to solve problems and find
solutions are science process skills [28]. Science process skills are the ability to process actions as well as
scientific thinking in order to develop an understanding of scientific concepts to support subsequent abilities.
Because science process skills are student learning outcomes that emphasize the learning process, activities,
creativity, values and the application of student attitudes in everyday life [29]. Process skills consist of basic
skills, where these basic skills will be the basis for further skill development [30]. Science process skills are
divided into basic process skills and integrated process skills. In basic science process skills, there are six
ability indicators consisting of observation, inference, measuring, communication, classification and
prediction, while in integrated process skills consist of controlling variables, making operational definitions,
formulating hypotheses, interpreting data, conducting experiments and finally designing experiment [31]. In
this research, basic science process skills use predictive and conclusion indicators, and integrated science
processes use indicators to define variables operationally and design experiments.

Science process skills can be developed through practicum activities in the laboratory using the
concept of thinking skills that can improve science process skills. If laboratory practices use scientific-based
guidelines, students will be more active and independent, so that they can improve their scientific attitudes
through practical experiments [32, 12]. Practicum is one of the supporters of the quality of education that
improves student process skills, namely science process skills [23, 33]. It turns out that in the field, there are
still students and teachers who have not mastered science process skills so it is necessary to develop science
process skills in education [34]. Therefore, it is necessary to conduct research with the aim of describing
student process skills through basic physics practicum 2 on convex lens material using the e - module.

In modern times the development of technology is very advanced. This requires education to be
continuously developed in accordance with the times [35]. The development of technology is very helpful for
the youth of human work, one of which is in the field of education, which can make the practicum process
easier by the existence of e-modules. The E - module has met the indicators as a modern and sophisticated
learning medium that can be accessed via a smartphone and is also able to facilitate the development of
students' science process skills [29]. With the use of the E-module, the practical module will be more
durable, feel more concise and can also be accessed at any time via the smartphone so that it can save paper
usage. The results of research [36] the use of smartphones in learning is very helpful in use and easy to carry
anywhere because smartphones are more practical. According to [37], the use of hard copy-based practicum
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guides are so less effective and efficient that to facilitate this, media can be used to support the learning
process, besides that, there is waste in the use of paper and it is difficult to carry it anywhere. The University
of Jambi physics education study program aims to produce graduates who are skilled in various aspects of
competence, especially skills competencies. This research was conducted with the aim of knowing the
science process skills of physics education students for refraction material on concave lenses. The questions
discussed in this study are to describe the basic and integrated science process skills of Jambi University
physics education students, what are the obstacles faced when the implementation of the e-module basic
physics practicum Il is applied, what are the solutions to the obstacles faced.

2. RESEARCH METHOD

This research uses a quantitative approach with descriptive methods. This research was conducted in
the Physics Education Laboratory of the Teacher Training and Education Faculty, Jambi University. The
sample taken in this study was 40 physics education students who contracted two basic physics subjects. The
sampling technique used in this study was a total sampling technique. Total sampling technique is a sampling
technique if all members of the population are used as samples [38]. The sample of 40 students was formed
into groups with each group consisting of four to five students, this is in accordance with the research
objective, namely to describe the science process skills of physics education students of Jambi University.
Each student uses a guide in the form of an e-module based on science process skills with refraction material
on a concave lens. Furthermore, students in each group carried out practicum using the tools and materials
provided by the researcher.

The instrument used in this study was the science process skills, observation sheet that was validated
by an expert validator. What is observed in this research is the basic and integrated science process skills that
students have when doing practical activities in the Physics Laboratory of Jambi University. This observation
was assisted by observers totaling 25 people. The percentage for each indicator sought is then stated in
several categories, namely the category Very Bad Not Good, Good, Very Good. Science process skills
focused on this research are divided into two categories, namely basic science process skills and integrated
science process skills. Two indicators of basic process skills were observed, namely predication and
conclusion, on integrated process skills, there were also two indicators, namely defining variables
operationally and designing experiments.

3. RESULTS AND DISCUSSION
The results of the data analysis of the mastery of science process skills in Physics Education
students of Jambi University.
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Table 1.Description of basic and integrated science process skills indicators for physics education students at
Jambi University, refraction material on concave lenses

BASIC SCIENCE PROCESS SKILLS
Classification
Indicator Interval Category

1.00-1,75 VeryBad 7.5
1,76 - 2,50 Not Good 20

% Mean Median Min Max

Conclusion 251 -325 Good 50 287 3.0 1.0 4.0
3,26 - 4.00 Very Good 225
Total 100
1.00-1,75 VeryBad 5
- 1,76 - 2,50 Not Good 17.5
Prediction 251 -325 Good 35 3.15 3.0 1.0 4.0
3,26 - 4.00 Very Good 42.5
Total 100
INTEGRATED SCIENCE PROCESS SKILLS
Classificaton ] .
- % Mean Median Min Max
Indicator Interval Category
2.00-3.50 VeryBad  12.5
- . . 3.51-5.00 Not Good  17.5
Defining Variables Operationally 5.01 - 650 Good 25 6.26 6.0 20 8.0
6.51 - 8.00 Very Good 45
Total 100
5.00 - 8.75 VeryBad 10
- . 8.76-12.50 Not Good 20
Designing experiments 1251-16.25 Good 275 151  15.0 50 20.0
16.26 - 20.00 Very Good 42.5
Total 100

In this study, respondents used the e-module for Basic Physics Practices 2 material on refraction on
concave lenses. The sample used in this study was 40 students. Process skills that are focused on in this study
are basic process skills which include predictions and conclusions. The results of observations of basic
science process sKills in physics education students of Jambi University on refraction material on a concave
lens are shown in Table 1.

Table 1 shows the percentage of observations for basic science process skills from 40 students found
that conclusion skills had a percentage of 50.0% in the good category. For predictive skills it has a percentage
of 42.5% and is included in the very good category. Table 1 shows the percentage of observations for the
integrated science process skills of 40 students who found that the Oprational Defining Variable Skills had a
percentage of 45% in the very good category. For experimental design skills, it has a percentage of 42.5%
and is included in the very good category.

Science process skills are skills that a physics student as a prospective teacher must possess. Process
skills are skills that are acquired through basic skills. Where these basic skills will develop higher skills. If a
person cannot use science process skills then they will find it difficult to develop higher order thinking skills
[39]. Process skills can also be used as a scientific method to train students' steps in finding something
through experimental activities. Description of the results of science process skills on refraction material on
the concave lens of physics education students at Jambi University in Table 1 observed process skills
indicators (predictions, conclusions, Defining Variables Oprationally, designing experiments). Science
process skills are very important for physics education students where they are trained to become teachers
who will teach students and they will be directly involved in the experiment. Meaningful learning is learning
that will be easy to remember and learning that can involve students directly. a teacher who is able to perform
process skills will be good at helping students master process skills [40]. From the research results, it can be
seen that the results of students' skill process skills can be said to be good, because most students are already
skilled in doing practicum on refraction material on concave lenses, because refraction material has been
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studied at the junior high school level so that students already understand and do not. Foreigners anymore, so
they are quite skilled.

In activities for basic KPS, the predicted results of KPS which have the largest percentage, namely
50%, are a good category and show that the student is skilled and has skills. This can be seen from students
being able to conclude the process in practicum activities. In addition to basic science process skills. The E-
module of basic physics practicum 1 also focuses on integrated science process skills. Where in the
practicum activity, the refraction of the concave lens on the indicators defines the variables prationally, a
percentage of 45.0% is obtained and the experimental design indicator results in a percentage of 42.5%, the
results obtained are high in terms of defining variables rational and designing experiments, this can happen
based on the ability to conclude students who are skilled during practicum. Where the ability to conclude is a
comprehensive skill that supports the mastery of further skills, including mastery of integrated science
processes, hamely the skills to define variables prationally and design experiments. Basic process skills are
skills that support subsequent skill development, namely integrated process skills [41].

By using the e-module, it can improve students' science process visibility, seen from the indicators
of basic and integrated science skills which have a high percentage. This is shown in Table 1 and Table 2. It
can be seen that the e-module really helps and facilitates the student practicum process. Mobile based guide.
The E - module is considered capable of solving problems of students who find it difficult to use the printed
physics practicum module [37].

4. CONCLUSION

With the use of the Guidebook for Basic Physics 1 practicum in the form of e-module, it can
improve students' science process skills, it can be seen from the results of the research, that the science
process skills of students of physics education at Jambi University on refraction practicum material on
concave lenses can be said to be quite skilled or good in accordance with the percentage results obtained. The
use of e-modules also make students easier during practicum and does not cause obstacles that can make it
difficult for students. It is expected that the physics education study program must always apply the process-
based e-module manual to improve science process skills through practicum activities.
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