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Abstract. Good science process skills demonstrated by the attitude of students in conducting 

experiments in the laboratory. This study aims to determine the mastery of science process 

skills of students of Physics Education in Universitas Jambi, both students who use the printed 

Guidebook and students who use the e-module as guide in practicum activities by reviewing 

eight aspects of integrated science process skills. This study uses a quantitative approach with 

experimental research methods, namely true experimental. In the study sample used was a 

student of Physics Education were divided into two groups, 35 students for experiment class 

and 30 students for control class. Assessment instruments used were observation sheet science 

process skills with a score of skills used in the form of Likert scale. Based on the analysis score 

mastery of integrated science process skills of students in the experimental class, operationally 

defining variables have the highest percentage of 51.4% to the category of very good, whereas 

in the control class, analyzing aspects of investigations has the highest percentage of 53.3% 

with a good category.  
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I. Introduction 

Education is a conscious effort and planned to create an atmosphere of learning and the learning process 

so that learners are actively developing their potentials. Education in Indonesia has integrated well and needs 

further development. Sustainability education should be closely linked to the curriculum used. The curriculum 

has two aspects items, namely as a plan that must be used as a guideline for the implementation of the teaching 

and learning process, and as a tool to achieve educational goals [1]. Frequent alternation of the curriculum in 

schools due to the curriculum is appropriate or not appropriate when it is applied. The curriculum is currently 

used is the revised 2013 curriculum, so that students are expected to have a scientific attitude in the learning 

[2]. 

The students' positive attitude towards the eyes of Physics Subjects will be integrated with the Social 

Implications of Physics Subjects, scientific attitudes, learning pleasure in Physics Subjects, interest in 

increasing time to study Physics Subjects, and interested in a career in Physics Subjects[3]. Scientific attitude 

helps learners to understand the concepts of science so as to perform science experiments to spark an 

understanding and insight into understanding the science itself [2]. Science has been introduced from primary 

education, Science is an ongoing learning process [4]. Beliefs, feelings and actions are the three main 

components of which are owned scientific attitude can be applied through the use of scientific methods to form 

an active attitude, independent, critical thinking, logical and structured [5]. The scientific attitude is an attitude 

that must be Possessed by students in learning science such as honesty, curiosity, responsible, conscientious, 

discipline, and others [6]. 

One of the processes of scientific inquiry can be Carried out by practicum activities [7]. Experimental 

activities aimed to assist students to acquire knowledge independently, such experiments Physics. Physics laws 

and principles gained through the success of the experiment the scientists. This success is supported by the 
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skills of the scientists in the experiment can be summarized in science process skills (SPS). Science process 

skills is a skill that provides a means of learning science, research, and learning that is active, building a sense 

of responsibility during the learning and increase knowledge [8]. 

Science process skills are important for every student in preparation to use scientific methods in 

developing science and is expected to gain new knowledge or develop the knowledge that has been held [9]. 

Students who have science process skills can practice understanding the concepts they have acquired in 

learning activities roommates have two categories, basic science process skills and integration of science 

process skills [10]. Especially for students aiming Physics Education as a prospective educator. As a candidate 

for professional educators, students have a duty to guide, train and develop one's knowledge [11]. Science 

process skills needed by the students as prospective teachers to have pedagogic competence of the which is 

expected to be a time of skills and expertise directly into the field [12]. Physics education study program has 

a goal to produce graduates who are skilled in various aspects of competence, especially skill competence [13]. 

Because science process skills emphasize the learning process, accreditation, creativity, values and Also the 

attitude of a student who will later be applied in daily life, so science process skills have a relationship with 

the motivation of a student [14]. To practice science process skills of students, it is necessary to conduct 

experiments Guidebook is based on aspects of science process skills. 

Wizard-based experiments (SPS) help improve scores on several indicators mastery skills base and SPS 

SPS integrated [15]. Guidebook used by students, especially in experiments on a flat mirror reflection still use 

printed books. Reflection on a flat mirror is a physics concept that is studied in physics practicum [16]. 

Therefore, students need to read the Guidebook containing experimental procedure and a clear sequence. 

However, Guidebook is available in the form of a printed book. This makes it difficult to read the Guidebook 

students to learn anywhere. It is also described by [17] which says that students Realize that the use of 

smartphones, as learning media, give a positive impact on students learning. Thus the necessary collaboration 

between the Guidebook for experimental activities with the progress of science and technology today. The use 

of e-books is not new today. The use of smartphone applications to support learning media become a necessity 

for students. Therefore, use-based Guidebook online through the website. The use of web-based learning media 

shows the advantages of getting online information without having to download applications so that it makes 

it easy for students to use practicum guidebooks anytime and anywhere [18]. 

 

II. Research Methods 

This study used a quantitative approach with experimental research methods, namely true experimental. 

True experiments comprise the most rigorous and strong experimental designs because of equating the groups 

through random assignment[19]. The purpose of this study to identify the science process skills of students 

using e-module in Practicum Physics II, particularly the experimental reflection on a flat mirror, so this 

research using the post-test end-experimental control group design.  

 

 
Figure 1. The post-test end-experimental control group design. 

  

Design of this research, there are two groups of experimental and control groups. The experimental group 

was given treatment by using e-module on a flat mirror material. The measurement results are given treatment 

group called O1. While the control group was given no treatment, control group using printed Guidebook which 

produces measurement called the O2. 

Participants in this study were students of the second semester of Physics Education who is contracted 

courses Basic Physics II, The sample used in this study was conducted by random sampling. In the study 

sample used was a student of physics education amounted to 65 people, who were divided into two groups at 

random to obtain grade 35 students to 30 students to experiment and control class. 

Assessment instruments used were observation sheet science process skills with a score of skills used in 

the form of Likert scale. Election four scale is intended to adjust the desired criteria by researchers, namely: 

1) Very Bad; 2) Bad; 3) Good; and 4) Very Good. In this study only uses 8 indicators for the assessment of 

Experimental R1  O1 

Control  R2   O2 
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student basic science process skills of observing the student basic science process skills of observation, using 

a relationship, classify, use numbers, measure, communicate, predict and infer. 

Data science process skills of students were analyzed using descriptive statistics. Then analyzed using 

statistical difference test using the t-test for determining student mastery of science process skills that are 

grouped into four criteria as in Table 1. 

 
Table 1. The interval for each aspect of Science Process Skills 

Aspect of SPS Interval 

Very Bad Bad Good Very Good 

Identifying variables 3.00 – 5.25 5.26 – 7.50 7.51 – 9.75 9.76 – 12.00 

Arranging graphs 2.00 – 3.50 3.51 – 5.00 5.01 – 6.50 6.51 – 8.00 

Obtaining and processing of data 2.00 – 3.50 3.51 – 5.00 5.01 – 6.50 6.51 – 8.00 

Analyzing investigations 2.00 – 3.50 3.51 – 5.00 5.01 – 6.50 6.51 – 8.00 

Making a hypothesis 1.00 – 1.75 1.76 – 2.50 2.51 – 3.25 3.26 – 4.00 

Defining variables operationally 4.00 – 7.00 7.10 – 10.00 10.10 – 13.00 1.10 – 4.00 

Designing investigations 1.00 – 1.75 1.76 – 2.50 2.51 – 3.25 3.26 – 4.00 

Experimenting 14.00 – 24.50 24.51 – 35.00 35.01 – 45.50 45.51 – 56.00 

 

 

III. Results and Discussion 

Science process skills are all skills needed to acquire, develop, and apply the concepts, principles, laws, 

and theories of science in the form of mental ability, physics, and social skills [20]. Physics Education Students 

come from backgrounds in different schools. Therefore, early knowledge of Physics Education student is 

influenced by physics learning gained in school. The novelty of this study is to define science process skills 

integrated education students Physics in Universitas Jambi by reviewing eight aspects (identifying variables, 

arranging graphs, obtaining and processing of data, analyzing investigations, making a hypothesis, defining 

variables operationally, designing investigation, and experimenting) experimenter material reflection on a flat 

mirror in the laboratory. Physics investigations by the way that students acquire the experimental data, by 

observing and decide what tools need to be used, and make hypotheses [21]. 

In this study, students in doing practicum using modules based on digital or e-module as Guidebook. E-

module made about aspects of science process skills combined with the use of the website as a forum that 

connects students with practicum module guide. Thus, students are expected to acquire media that can train 

their SPS, anytime and anywhere.  

 
Table 2.T-test Result 

 

Levene's Test for 

Equality of 

Variances 

t-test for Equality of 

Means 

F Sig. 
Sig. (2-

tailed) 

Mean 

Difference 

INTEGRATED 

SPS  

Equal 

variances 

assumed 

.531 .469 .022 6.65238 

Equal 

variance not 

assumed 

  .023 6.65238 

 

Based on the results of the t-test in Table 2, the Sig. Levene's Test for Equality of Variances is 0.469> 

0.05, so the data variance between the experimental class and the control class is homogeneous. Therefore, the 

right information that can guide us from Table 2 is the value contained in the Equal variances assumed. Based 

on the t-test, it can be seen that Sig. (2-tailed) < 0.05. This shows that there is a significant difference in the 

integrated SPS mastery score between the experimental class and the control class. The results of the analysis 
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of the science process skills of students based on the observation of the experimental class and control class 

can be seen in Table 3. 
 

Table 3. Analysis of integrated science process skills mastery of students of Physics Education in Universitas Jambi 

Class Aspect of SPS Min Max mean Std. 

deviation 

Experimental Identifying variables 7.00 11.00 9.49 1.01087 

Arranging graphs 4.00 8.00 6.54 1.29121 

Obtaining and processing of data 2.00 8.00 6.11 1.56753 

Analyzing investigations 4.00 8.00 6.31 1.27813 

Making a hypothesis 2.00 4.00 3.37 0.64561 

Defining variables operationally 8.00 16.00 13.03 1.94763 

Designing investigations 2.00 4.00 3.37 0.68966 

Experimenting 35.00 53.00 45.11 1.13241 

Control Identifying variables 5.00 12.00 8.33 2.05667 

Arranging graphs 4.00 8.00 5.63 1.21721 

Obtaining and processing of data 4.00 8.00 6.13 1.16658 

Analyzing investigations 4.00 8.00 6.43 1.10433 

Making a hypothesis 2.00 4.00 3.00 0.87099 

Defining variables operationally 9.00 16.00 12.03 2.04237 

Designing investigations 2.00 4.00 2.97 0.71840 

Experimenting 23.00 51.00 36.7 9.99707 

 

From Table 3, it can be seen that the students in the experimental class (using the e-module) has good 

science process skills than students in the control class (do not use e-module). This is shown clearly that in 

each indicator, integrated science process skills have the highest maximum in the experimental class. Also, the 

average score on each indicator of science process skills in the experimental class showed higher scores than 

the control class. Scores mastery of integrated science process skills of students in more detail described in 

Table 4. 
 

Table 4. Scores mastery of integrated science process skills Physics Education student in Universitas Jambi 

Class Aspect of SPS Category 

Very 

Good 

(%) 

Good 

(%) 

Bad 

(%) 

Very 

Bad 

(%) 

Experimental Identifying variables 42.9 54.3 2.8 0 

Arranging graphs 48.6 37.1 14.3 0 

Obtaining and processing of data 48.6 28.6 17.1 5.7 

Analyzing investigations 45.7 34.3 20.0 0 

Making a hypothesis 45.7 45.7 8.6 0 

Defining variables operationally 51.4 37.1 11.4 0 

Designing investigations 48.6 40.0 11.4 0 

Experimenting 45.7 48.6 5.7 0 

Control Identifying variables 30.0 36.7 16.7 16.7 

Arranging graphs 16.7 43.3 40.0 0 

Obtaining and processing of data 26.7 46.7 26.7 0 

Analyzing investigations 36.7 53.3 36.7 0 

Making a hypothesis 36.7 26.7 36.7 0 

Defining variables operationally 26.7 43.3 30.0 0 

Designing investigations 23.3 50.0 26.7 0 

Experimenting 20.0 43.3 20.0 16.7 

 

Based on the information in Table 4, it can be concluded that students of Physics Education in Universitas 

Jambi have a mastery science process skills in good category. This is indicated by the percentage of each 
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indicator are in either category. However, students in the experimental class have a higher percentage than 

students in the control class. 

Science process skills are the skills needed to support the activities of practicum students are doing in the 

lab. This capability consists of two types of science process skills, ie basic science process skills and integrated 

science process skills. Basic science process skills including observation, classification, communication, 

measuring, make inferences, predictions, identifying variables, and create a data table. In essence, the basic 

science process skills students should master before the integrated science process skills. In this research is 

reviewed 8 indicators integrated science process skills that include identifying variables, arranging graphs, 

Obtaining and processing of data, analyzing investigations, making a hypothesis, operationally defining 

variables, designing investigation, 

As one of the integrated science process skills, identifying variables requires more advanced basic 

knowledge [22]. In the aspect of identifying variables skills, three things need to be observed that the ability 

of students to express an independent variable, the dependent variable, and constant variables appropriately. 

In this aspect, 16.7% of the students in the experimental class free to determine the control variables. 

Meanwhile, students in the class in part control, free to express the variables that exist in experimental 

activities. Students more trusting his argument than his own. 

A further aspect is arranging the graphs. These skills are closely related to the data table making skills, 

the better the skills of making the data table the better the graphs arranging skills. Students in the class 

experiment are in the very good category, while students in the control class that are in the good category. 

Students in the experimental class that can identify the variables in the experiment, keen to make some graphs 

relating to the variable that is identified. While students in the control class, simply create a graph of an 

example in which the module is printed. Most students are less interested in communicating the results of its 

findings through graphs. This indicates that the student has not had a good attitude [23]. Also, the limitations 

of the findings are presented through a table of data is one factor that makes students lazy to communicate its 

findings through data tables. Therefore, graphs arranging skills can affect other skills such as Obtaining and 

processing data. 

In indicator Obtaining and processing of data, in terms of students' ability to display data in tabular form 

the results of experimental data and graphs. But the control students in the class students should have previous 

experience observing, classifying, and measuring before interpreting the data [22]. Students' ability to 

demonstrate findings are closely related to basic science process skills possessed by students. While analyzing 

indicators investigations, reviewing the student's ability to adjust and decide that experiments are done by the 

hypothesis. In this case, the student should have confidence in the idea to design and plan the experiments have 

been thinking. Therefore, the ability to analyze investigations are closely related to aspects of making 

hypothesis. The hypothesis is a statement based on Assumptions and has not been proven [15], Aspects of 

making hypothesis is measured by reviewing a student's ability to hypothesize based on objective and 

analytical tools and practicum materials to be used in experiments. Usually, the hypotheses are used in 

Determining theory and law [15]. 

Aspects operationally defining variables are reviewed through the students' ability to recognize the 

variables and provide treatment according to the variables. The operational definition tells what to do and what 

is observed [24], For example, in experiments on a flat mirror reflection, students should be able to understand 

the relationship of independent variables (the object distance) and dependent variable (the distance the 

shadow). Thus, students tend to perform measurements of the distance of objects in front of the mirror and 

then measuring the distance shadows against a mirror. A good student in the experimental class and control 

class has the skill with a good category. Furthermore, the investigation designing aspects which include the 

ability of students to determine which tools and materials, as well as the experimental procedure. Aspects of 

designing skills of the investigation consisted of designing skills of investigation/research, skills of conducting 

investigations/research, and skills of reporting the results of the investigation [25]. 

The last aspect which is seen from this study are experimenting that looked at the ability of students 

inappropriate equipment and materials practicum objectives, and conduct experiments by the experimental 

measures presented by e-module. The experiment includes using the materials needed to create a mechanism 

that suits the purpose of practice, change and control variables to reach the data, records and Evaluate the data 

to analyze it, draw Conclusions and provide reports about the experiments conducted [26]. Students in the 

experimental class can conduct experiments well as the experimental procedure described in the e-module 

coherently. While students in the control classes tend to require an action demonstration lab assistant to help 
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him understand the experimental procedure. Therefore, about 20% of the students in the control class in the 

category Bad.  

Some indicators of interest in the observations made, it can be concluded that the students of Physics 

Education in Universitas Jambi have mastery of science process skills are classified in the category of good. 

However, each class has the aspect of a dominant science process skills that operationally defining variables 

for class experiments, and analyzing aspects of investigations for the control class. Each class has its way 

(posture) to do the practicum. Attitude to learning is important, so even with the existing attitude to learning 

about college courses [27]. Students in the experimental class are also capable of using direct e-module in the 

laboratory without demonstrated. This shows that the students are familiar with the e-module.  

The mastery of integrated science process skills in students which is classified as good shows that Physics 

Education students have good competence as prospective educators, especially in the field of Physics. This 

also indicates that the use of e-modules in practical work is effective to support student skills in science 

processing. This is consistent with the results of research Ref [28] which states that the use of e-modules can 

improve the science process skills of students in higher education. But, in research of Ref [28] reviewed the 

basic science process skills in the Reflecting Practices in Flat Mirror. However, not only basic skills but also 

integrated science process skills also showed improvement. 

 

IV. Conclusion 

Based on the analysis score mastery of integrated science process skills of students, it can be concluded 

that the students of Physics Education in Universitas Jambi classified in the category of good. However, the 

experimental class and the control class has a dominant aspect of each. In the experimental class, operationally 

defining variables have the highest percentage of 51.4% to the category of very good, whereas in the control 

class, analyzing aspects of investigations has the highest percentage of 53.3% with the good category. 
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