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Abstract—4.0 industrial revolution gives opportunity for education through 
learning technology. Mobile learning is the use of technology in the learning 
process using tablets, PCs or smartphones. Technological development in edu-
cation is the use of Android which is a medium for mobile learning that is more 
flexible. Online based mobile learning provides opportunities for students to 
study anytime and anywhere. This study aims to determine the effectiveness of 
the use of electronic guide books and electronic-based assessment in a basic 
physics practicum with reflectance material on a flat mirror. The study involved 
65 physics education students with 35 students in the experimental class and 30 
students in the control class. This research is true experimental research with the 
post-test end-experimental control group design. Based on the evaluation, in 
very good category at the communication’s indicator and classification’s indica-
tor for experimental class, and in very good category at the compiles the data 
table’s indicator, for control class. 

Keywords—Technology in learning, e-assesment, e-module, science process 
skills, physics practicum 

1 Introduction 

Physics practicum is an activity that aims to ensure the principles and laws of phys-
ics by experimenting in the laboratory. Students can determine the relationship be-
tween different variables and physical quantities, from the which formulas and can 
conclude the laws of physics by carrying out practical activities in the laboratory 
[1][2]. Physics practicum, including the activities of a scientific nature, scientific 
methods and scientific procedural knowledge are used by students to understand sci-
entific phenomena [3][4]. This capability can be seen through the science process 
skills of students.  

Science process skills are thinking skills that are used to create knowledge, solve 
problems and formulate results [5][6][7]. The ability to solve problems can be seen 
from the ability of students to make observations [8]. Science process skills can be 
classified into two classes items, namely on basic science process skills and integrated 
science process skills. [9] the basic science process skills include 8 indicators, and for 
an integrated science process skill include 5 indicators. So as to determine student 
mastery of science process skills needed their science process skills assessment. 
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The use of technology can be done anywhere and anytime. The benefits of 
technology give direct feedback and allows rapid changes to students' 
misunderstandings [10][11]. E-assessment refers to the end-to-end electronic assess-
ment process in the which the ICT is used for the presentation of recording responses 
and assessment activities [12][13][14][15]. E-assessment in a very relevant physics 
practicum to monitor the process and progress of student learning. In the basic physics 
practicum activities currently still using the conventional measure that requires a lot 
of paper. Developments in information and communication technologies have had a 
profound influence on the methods used in assessment and have provided new oppor-
tunities for conducting electronically-based assessment, otherwise known as e-
assessment, on student learning via computers, laptops and mobile devices [14][16]. 
Assessment is done by using the e-assessment will help in the assessment process 
science process skills in the experimental reflection in a flat mirror.  

Reflection on a flat mirror is a physics concept that is studied in the physics practi-
cum. Reflection is a basic characteristic of a light where it can learn through practical 
activities [17]. With e-assessment it will minimize the time for assessment because the 
assessment was not carried out manually. Adaptive e-assessment is commonly defined 
as an optional feature in particular adaptive learning [12]. Thus the use of e-
assessment strongly supports the goal of learning that after following the lecture stu-
dents are expected to master the basic knowledge of optics as well as to develop and 
apply them to study the physics of higher knowledge. 

2 Literature Review 

2.1 Physics practicum  

Practicums are activities carried out in the laboratory. Laboratory activities are of-
ten carried out to provide a different learning experience and discover new things, this 
is accordance with the attitude of scientists [18]. The main activity in science studies 
is an experiment that requires a component of teaching, learning, and science practice 
involving the acquisition of science process skills [19]. Physics practicum is one of 
the compulsory courses for students majoring in mathematics education and science 
that aims to prove the truth of the principles or laws in physics. Practicum is an im-
portant part of science education to achieve a variety of cognitive, practical, and affec-
tive goals, for example, to understand science and how science works, by being In-
volved in doing Reviews their own science so as to be Able to understand complex 
things such as physics that susceptible to cause misconceptions [20][21][22]. Through 
practical activities, students will prove an existing concept, conduct experiments and 
draw conclusions, so as to increase students' understanding of the subject matter. 
Mastery of concepts in physics is interpreted as an action where a person is not only 
aware of mere physical concepts, but must be able to truly understand the best [23]. 
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2.2 Science process skills  

The ability to observe, to interfere, measure, communicate, formulate hypotheses, 
and conducted experiments to acquire, develop, and apply the concepts, principles, 
laws, and theories of science, especially in physics learning is the meaning of science 
process skills. Students actively discovering the knowledge and concepts they need to 
solve problems show that students are practicing reviews their science process skills 
[24]. Science process skills become the ability that students must possess to support 
the success of their experiments so they can find new knowledge that is seen from 
comfort and to students' interest in their experiments. Science process skills become 
an important medium to learn and understand science, it is also important to gain 
knowledge about science. Science process skills become a must-have capability of 
students to support the success of his experiment. Science process skills become the 
ability that students must possess to support the success of their experiments so they 
can find new knowledge that is seen from comfort and to students' interest in their 
experiments [16]. Science process skills are the ability or skill to use scientific pro-
cesses and approaches in carrying out an action in science learning to produce con-
cepts, theories, principles, laws, and facts or evidence consisting of basic science 
process skills and integrated process skills [25][26].  

Science process skills are thinking skills to form knowledge with the aim of solv-
ing problems and obtaining results. Science process skills involve, skills that require 
more complex experiences [27]. One category of science process skills is basic sci-
ence process skills, namely: observing, comparing, classifying, inferring, predicting, 
operational defining, measuring and interpreting, formulating models, constructing 
tables of the data and graphs [28]. Basic science process skills include observing, 
comparing, classifying, conclusion, predicts, operationally define, measure, record 
and interpret, formulate models, create data tables and graphs. While the integrated 
science process skills are to formulate hypotheses, identification and control variables 
and experiments [29]. Science process skills involve; skills that require more complex 
experiences [27]. Effective strategies in developing basic process skills are: predict-
ing, simulation, a combination of explaining, practice, discussion and observing.  

2.3 E-assessment for measure science process skills in physics practicum 

4.0 industrial revolution not only pave the way for economic activity but also pro-
vide opportunities for education through learning technology. Mobile learning is 
learning that can be simplified through the use of mobile devices. One of the essential 
features of knowledge economy is the acceleration of the interactive software life 
cycles, the which are part of e-learning platforms so that conditions have resulted in 
shifting the role of teachers, where currently teachers can no longer serve as the only 
source of information for learning activities of the students [30][31]. E-assessment as 
a playing part of e-learning has been affected by reviews These new settings and new 
aspects such as peer assessment have become more and more important [32]. E-
assessment can have different forms such as, automatic administrative procedures, 
digitizing paper-based systems and online testing [33][34]. E-assessment tasks for 
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special educational needs and efficiency reaffirms its potential as a booster of the 
learning process and learner outcomes [35][36]. 

E-assessment is the use of digital technologies to create, distribute, assess and pro-
vide feedback for formative, summative, diagnostic or self-assessment. The use of e-
assessment brought many advantages for students, educators, and educational institu-
tions. For example, e-assessment allows for evaluating important life-skills, for im-
proving the reliability of scoring and accordingly improving the quality of the test 
itself, and helps to avoid the drawbacks of the traditional paper-based assessment 
system - such as the time required for grading. E-assessment is involving electronic 
technology in assessing and providing feedback to certain individuals. Therefore, the 
function of e-assessment in education is very useful. For example, to correct the 
weaknesses of traditional paper-based assessment systems - such as the time needed 
for assessment, provide high-quality data for teachers and administrators and reduce 
printing costs [37]. Computers assess examinations regardless of student name, race, 
culture, etc. so that e-assessment can improve objectivity in assessment [38]. The use 
of the MySQL database, which is a strong database development service management 
system, is able to store data in the form of complete usage information [39]. So, e-
assessment enables personalized evaluation in low cost, motivates students to learn, 
encourages skills practicing, and provides students with a chance to participate in 
problem-solving that promotes deep learning. E-assessment aggregates students 
scores, enabling educators to see reviews their students' learning progress and facili-
tating immediately available management of the data. 

3 Research Methods 

The research approach used in this study is a quantitative approach with experi-
mental research methods. This study uses a true experimental type, True experiments 
comprise the most rigorous and strong experimental designs because of equating the 
groups through random assignment [40]. Research to be carried out is only intended 
to determine differences in the use of mobile learning about science process skills of 
students so that this study uses the and experimental posttest control group design 
[41]. 

 
Fig. 1. The endexperimental posttest control group design 

Design of this research, there are two groups of experimental and control groups. 
The experimental group was given treatment by using mobile learning guide books 
based on the material plane mirror. The measurement results are given treatment 
group called O1. While the control group was given no treatment, control group using 
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a guide book printed on the material that produces a flat mirror called the O2 meas-
urement. Participants in this study were students of the second semester of physical 
education is being contracted basic physics course II. The sample used in this study 
was conducted by random sampling. In the study sample used was a student of phys-
ics education amounted to 65 people, who were divided into two groups randomly. 
The group that was given treatment using a guide and vote using a mobile learning lab 
and the untreated group. 

Assessment instruments used were observation sheet with scoring science process 
skills are skills used Likert scale. Order can be analyzed using statistics, a process is 
performed quantification using scoring with likert scale [42]. Election four scale is 
intended to adjust the desired criteria by researchers, namely: 1 = Very Not Good; 2 = 
Not Good; 3 = Good; 4 = Very Good. In this study only uses 8 indicators for the as-
sessment of 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 determine student 
mastery of science process skills that are grouped into four criteria as in Table 1. 

Table 1.  Interval mastery score the student science process skills 

No. Interval Category 
1 1.00 - 1.75 Very Not Good 
2 1.76 - 2.50 Not Good 
3 2.51 - 3.25 Good 
4 3.26 - 4.00 Very Good 

4 Results and Discussion 

Mobile learning is something that is familiar with physics education students. 
However, the use of physics practicum guidebooks based mobile learning is expected 
to provide new experiences for physics education students. The use of learning can 
improve communication between students and instructors, students can obtain multi-
media learning resources and materials on their mobile phones and provide new learn-
ing experiences [44]. The novelty in this study was to find out the perceptions of 
physics education students about practical learning media, namely a mobile learning 
based practice guide that was built according to science process skills, and to find out 
the media expert's response to the guide and assessment of mobile learning based 
science process skills. This media provides a variety of features that help users get 
teaching materials quickly and easily and provide effective assessment instruments 
because they can be accessed by anyone, anytime and anywhere but still pay attention 
to aspects of science process skills. 

Assessment is an activity construe or describe the results of the measurement. 
Evaluation is an activity to gather the information that will be used to decide on an 
accurate alternative to the make decisions with certain criteria before the evaluation is 
identified carried out [43]. The novelty of this research is aimed to look at the effec-
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tiveness of the use of electronic-based modules in the training of science process skills 
in the physics education student in the physics practicum. The assessment of science 
process skills of students is done through the website. 

In this website, there are several features that can be accessed by a user such as, lab 
report writing format, and page assessment. The guide book practicum or module 
consists of several materials one reflection on a flat mirror. In the courtyard, there are 
votes science process skills assessment features that have been validated by experts 
who are equipped with the procedures of filling. Assessment is done directly in the 
laboratory by a laboratory assistant or observer. The assessment results are stored in a 
MySQL database system which can be seen in figure 3. 

 
Fig. 2. Display of E-assessment in flat mirror-based reflection 

 
Fig. 3. Display of database in MySQL 
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Inputted data can be viewed through the "lihat data" so that the observer can see the 
data that has been inputted and the average value per indicator of basic science pro-
cess skills of students. Then, the science process skills assessment results of physics 
education students in the experimental class and control class in a practical reflection 
on a flat mirror conducted statistical analysis for the presence or absence of a differ-
ence in their respective classes. Statistical analysis difference science process skills in 
the physics education student practicum reflecting on a flat mirror can be seen in 
Table 2 and Table 3 were tested normal and homogeneous. To view this data distrib-
uted normal and homogeneous then sig> 0.05. 

Table 2.  Test normality experimental class and control class 

Test of normality 
Class Experiment Control 

Statistics 0972 0987 
Df 30 30 
Sig 0607 0970 

 
Based on the analysis of the data in Table 2 it can be seen that each grade (experi-

mental and control) normal distribution with sig 0972 to 0987 for the experimental 
class and control class. Normality test used is Shapiro-Wilk for a small sample of 50 
participants. 

Table 3.  Test of homogeneity of the experimental class and control class 

Test of homogeneity 
Class Experiment_Control 

Levene Statistic 0246 
DF1 1 
DF2 63 
Sig 0622 

 
Table 3 shows that between the experimental class and control class have the 

common (homogeneous). Homogeneity test results obtained for 0622 so that it can be 
stated that the data are homogeneous because of sig> 0.05.  

Table 4.  T-test Result 

 
t-test for Equality of Means 

Sig. (2-tailed) Mean Difference 
BASIC SPS  Equal variances assumed .000 21:24 
 Equal variance not assumed .000 21:24 

 
The information contained in table 4 is the result of t-test. Based on this test, it can 

be seen that the value of sig> 0.05 so that it can be said that there are significant dif-
ferences in the experimental class and control class in a practical reflection on a flat 
mirror. 

Science process skills assessment has been done in the physics practicum by utiliz-
ing the assessment sheet. This assessment form was built with 16 indicators of which 
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8 indicators of which are the basic science process skills. Results from 8 Indicators 
basic science process skills of students can be seen in the following table: 

Table 5.  Description of indicators of basic science process skills of observation physics educa-
tion students in practical reflection on a flat mirror. 

Classifications 
% Mean Median Min Max Indicator Interval Score Category 

Observation 
(Experiment) 

9:00 - 15.75 Very Not Good 0 

28.77 28.00 21.0 34.0 
15.76 - 22:51 Not good 8.6 
22:52 - 29.27 Good 48.6 
29.28 - 36.00 Very good 42.9 

Total 100     
Observation 
(Control) 

9:00 - 15.75 Very Not Good 0 

28.07 29.00 21.0 35.0 15.76 - 22:51 Not good 16.7 
22:52 - 29.27 Good 46.7 
29.28 - 36.00 Very good 36.7 

Total 100     
 
Based on Table 5 is generated that for observation indicators included in both cate-

gories. With the percentage of the experimental class were given treatment by using 
mobile-based guide books higher than the control class by using the print guide 
books. Experiment class with a percentage of 48.6% and to a control class 46. 7%. 

Table 6.  Description of communication indicator basic science process skills in practical phys-
ical education students reflection in a flat mirror. 

Classifications 
% Mean Median Min Max Indicator Interval Score Category 

Communication 
(Experiment) 

2.0 - 3.5 Very Not Good 0 6.46 6.00 5.00 8.00 
3.6 - 5.1 Not good 14.3     
5.2 - 6.7 Good 40.0     
6.8 - 8.0 Very good 45.7     

Total 100     
Communication 
(Control) 

2.0 - 3.5 Very Not Good 3.3 6.00 6.00 3.00 8.00 
3.6 - 5.1 Not good 26.7     
5.2 - 6.7 Good 36.7     
6.8 - 8.0 Very good 33.3     

Total 100     
 
The information can be retrieved in table 6 that the communication indicator on 

experimental class control class there are differences in percentages and categories. 
With the percentage of the experimental class is higher than the control class. Exper-
imental class with a percentage of 45.7% with very good category while in the control 
class with a percentage of 36.7% in both categories. 
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Table 7.  Description of indicator classification basic science process skills in a practical physi-
cal education students reflection in a flat mirror. 

Classifications 
% Mean Median Min Max Indicator Interval Score Category 

Classification 
(Experiment) 

1:00 - 1.75 Very Not Good 2.9 

3.20 3.00 1.00 4.00 
1.76 - 2:50 Not good 20.0 
2:51 - 3:25 Good 31.4 
3:26 - 4:00 Very good 45.7 

Total 100     
Classification 
(Control) 

1:00 - 1.75 Very Not Good 16.7 

2.37 2.00 1.00 4.00 1.76 - 2:50 Not good 43.3 
2:51 - 3:25 Good 26.7 
3:26 - 4:00 Very good 13.3 

Total 100     
 
Table 7 shows that the classification indicator and a greater percentage of different 

categories in the experimental class and control class. Experimental class with an 
excellent category at 45.7% while the percentage of grade control in the category is 
not well with the percentage of 43.3%. 

Table 8.  Description of indicators to measure the basic science process skills in practical phys-
ical education students reflection in a flat mirror. 

Classifications 
% Mean Median Min Max Indicator interval Score Category 

Measuring 
(Experiment) 

4.0 - 7.0 Very Not Good 2.9 

12.71 13.00 7:00 16.00 7.1 - 10.0 Not good 14.3 
10.1 - 13.0 Good 42.9 
13.1 - 16.0 Very good 40.0 

Total 100     
Measure 
(Control) 

4.0 - 7.0 Very Not Good 23.3 

9:57 10.00 6:00 14.00 
7.1 - 10.0 Not good 36.7 

10.1 - 13.0 Good 36.7 
13.1 - 16.0 Very good 3.3 

Total 100     
 
Table 8 shows that the indicator measures the percentage of different produce be-

tween classroom control and the experimental group. Class experiment with both 
categories at 42.9% while the percentage of grade control with a percentage of 36.7% 
in the category of good and bad. 
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Table 9.  Description of indicator Conclusions basic science process skills in a practical physi-
cal education students reflection on a flat mirror 

Classifications 
% Mean Median Min Max Indicator Interval 

Score 
Category 

Conclusion 
(Experi-
mental) 

7.00 – 12.25 Very Not 
Good 0 

21.69 22.00 15.00 28.00 12.26–17.50 Not good 14.3 
17.51-22.75 Good 48.6 
22.76-28.00 Very good 37.1 

Total 100     
Conclusion 
(Control) 

7.00 – 12.25 Very Not 
Good 0 

21.63 21.00 16.00 28.00 12.26 -17.50 Not good 16.7 
17.51-22.75 Good 43.3 
22.76-28.00 Very good 40.0 

Total 100     
 
The information can be taken from Table 9 that at the conclusion indicators show 

that the percentage of 48.6% in the experimental class with a good indicator while in 
the control 43.3% grade with a good indicator. 

Table 10.  Prediction indicator Description of basic science process skills in a practical 
physical education students reflection on a flat mirror 

Classifications 
% Mean Median Min Max Indicator Interval score Category 

Prediction (Exper-
imental) 

1.00 -1.75 Very Not Good 0 3.29 3.00 2.00 4.00 
1.76 - 2.50 Not good 11.4 
2.51 – 3.25 Good 48.6 
3.26 - 4.00 Very good 40.0 

Total 100     
Prediction (Con-
trol) 

1.00-1.75 Very Not Good 0 3.10 3.00 2.00 4.00 
1.76-2.50 Not good 23.3 

2.51 – 3.25 Good 43.3 
3.26 – 4.00 Very good 33.3 

Total 100     
 
Table 10 shows that the percentage of the experimental class is higher than the con-

trol class. Percentage of experimental classes, namely 48.6% in both categories and 
for grade control 43.3% in both categories. 
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Table 11.  Description of indicator data tables Develop basic science process skills in 
a practical physical education students reflection on a flat mirror 

Classifications 
% Mean Median Min Max Indicator Interval Score Category 

Compiling data 
tables 
(Experimental) 

4.00 – 7.00 Very Not Good 0 

13:20 13:00 4:00 2:00 
7.1-10.00 Not good 11.4 

10.1-13.00 Good 48.6 
13.1-16.00 Very good 40.0 

Total 100     
Compiling data 
tables 
(Control) 

4.00 – 7.00 Very Not Good 0 

12.87 13:00 2:00 4:00 7.1-10.00 Not good 10.0 
10.1-13.00 Good 46.7 
13.1-16.00 Very good 43.3 

Total 100     
 
Table 11 shows that the percentage of indicators compiled data table in the experi-

mental class is higher than the control class. Percentage of experimental classes, 
namely 48.6% in both categories while grade control 46.7% in both categories. 
 

Table 12.  Description Describing Relationships indicator variable basic science pro-
cess skills in a practical physical education students reflection on a flat mirror 

Classifications 
% Mean Median Min Max Indicator Interval Score Category 

Describing Relation-
ship between varia-
bles 
(Experimental) 

3.00 -5.25 Very Not Good 0 

9.43 9.00 7.00 12.00 5.26 – 7.50 Not good 14.3 
7.51-9.75 Good 48.6 

9.76-12.00 Very good 37.1 
Total 100     
Describing Relation-
ship between varia-
bles 
(Control) 

3.00 – 5.25 Very Not Good 0 

8.80 9.00 6.00 12.00 
5.26 -7.50 Not good 26.7 
7.51-9.75 Good 43.3 

9.76-12.00 Very good 30.0 
Total 100     

 
Table 12 shows that the indicator variable Describing Relationships produce differ-

ent percentages between classroom control with experimental class. Percentage of 
experimental classes, namely 48.6% in both categories and for grade control 43.3% in 
both categories. 

Based on the results of the assessment on the science process skills can be seen that 
the experimental class has a better value than the control class. The use of e-based 
modules science process skills in a physics practicum can be used well by physical 
education students. 

There are 16 indicators of science process skills assessment to find out from each 
of the skills possessed by students. For the assessment of basic science process skills 
using 8 indicators of observing the student basic science process skills of observation, 
using a relationship, classify, use numbers, measure, communicate, predict and infer. 
The assessment results for each indicator class basic science process skills and grade 
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control experiments can be seen in the results table. In the experimental group, there 
are 11 groups of 3-4 students while the control class consists of 10 groups consisting 
of three students. 

In observation indicators, are assessed in terms of observing the trial both the tools 
and materials used in the lab as well as observing in doing practical work. Observing 
skills are skills in identifying differences and similarities in an object [44]. In obtain-
ing information and finding problems that must be solved, students need observation 
skills, where skills greatly influence other reviews these skills [45][46]. In the exper-
imental group, showed that observers tend to be more comfortable doing the assess-
ment. They can assess effectively and efficiently are visible when the observer is able 
to provide advice to the students during a practicum. Not only that, but the observers 
also observed that students are able to create a table to manage the results of their 
experiments and describe the results in graphical form. Not just observing, but the 
skills in observation are students able to explain what they see and be able to give 
examples based on what they observe you're [25]. However, the control class observer 
looks a little overwhelmed to make an assessment. This can be seen when the observ-
er does not give any advice to the students. Students seen doing lab work, as usual, 
there are students who ask about the experimental procedure. Students also look less 
observing tool in conducting the experiment. However, students are able to create a 
table to illustrate the results of experiments and describe in the graph. 

Communication is the ability of students to discuss the results of the measurement 
and how to present it. Through teamwork, students are trained not only in their ability 
to observe your but also to improve reviews their communication skills [47]. In the 
experimental class, students are seen discussing with his group to discuss the findings, 
which they divide the work interesting to look for additional information to support 
their findings. After the students presented the results of their experiments in turns. In 
the control class, the student looks discuss to discuss their findings. However, they 
only rely on the information contained in the printed guide book practicum. There-
fore, the presentation made student tend to be limited and not widespread. 

In the classification indicator in a given treatment group using practical guides and 
mobile-based assessment of learning is the category very well, evidenced from the 
findings during the practicum, students are more skilled in making appropriate table 
lab experiment results. Students seemed to create a table angle of incidence, angle of 
reflection, the object distance, and the distance shadows come with the unit. In con-
trast to the control class, in this indicator, more students who are not able to skillfully 
create a table to the experimental data than students who are skilled at making the test 
table, because the students still benefit see friends in making tables experiments have 
been conducted.  

On the indicator measuring, the experimental class, which can be seen that students 
are able to measure the distance of objects and the distance shadows into the mirror 
using a ruler with a skilled and appropriate procedure. Students are also skilled in 
measuring the angle of incidence and reflection angle at the reflection in a flat mirror 
experiment using a protractor, this proves that measure skills when the student is able 
to measure the object corresponding standard size. Unlike the control class or group 
that was not given treatment, which uses guide book practicum and assessment of 
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print-based on indicators to measure the student is still in is not good, because there 
are many students who are not skilled in measuring the distance of objects and less 
skilled in determining the shadows of mirror. As well as students are still lacking 
skilled in measuring the angle of incidence and reflection angle using a protractor. It 
can be concluded that the basic science process skills of students in the indicator 
measuring can be enhanced through the use of practical guides and mobile learning-
based assessment. 

The conclusion is the decision of treatment or something seen with skills in 
interpreting data. Skills draw conclusions based on the data interpretation skills 
[48][49]. Indicators conclusions on the experimental class included in both categories. 
Ratings basic science process skills of students in making conclusions from the results 
of experimental laboratory work in the classroom, students can express properties of 
images forming, angle of incidence, angle of reflection and shadow distance value by 
a flat mirror. Thus the students are trained to make decisions of experiments that can 
be expected to demonstrate their knowledge. And be able to associate the result of 
practice with theory. Skill in making inferences made by students using the 
information that has been observed to interpret. Making inferences skill includes the 
action of using the observed information to interpret, or the make an early conclusion 
[50]. As for grade control on indicators of the conclusions included in the category 
and a lower percentage of the experimental class. The results from the conclusion 
indicators show that making conclusions on the experimental class with a given 
treatment using mobile-based guide books better than the control class to use guide 
books printed. 

Predictions made prior to the experiment, where students will provide predictions 
that will happen after the trial. Predicting: forecasting future events based on past 
observations or patterns of the data formed [25]. Predictive indicators included in both 
categories. Prediction student treated with the use of mobile-based guide books gener-
ates a higher percentage than the predicted results with the use of printed guide books. 
With the use of mobile-based guide provides convenience by students in predicting a 
matter evidenced by the high percentage of experimental class compared with the 
control class. Students give predictions on the material plane mirror on the relation-
ship between the object distance and the distance of the image produced. In addition, 
the ability to rely on prediction with observation skills. Observation indicators gener-
ated by a good percentage. The predictive ability is very dependent on the introduc-
tion of a phenomenon that is part of the observation skills. 

In indicator compiled data table included in both categories, as seen from the 
measurement results in the group given treatment using a guide practicum and as-
sessment of mobile-based learning, better than the results of measurements in the 
group using the guidelines and assessment print-based, it can be seen from the stu-
dents capable of independently doing lab activities, students are able to create a data 
table with good practical results. Students write down the measurement results in the 
table according to the experimental data obtained when the practicum, students are 
able to create a table repeatability of measurements based on the number of experi-
ments conducted, and students can specify a label/title table corresponding to each 
column experiments. Data from students' written observations observation on the data 
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column that has been Provided in the practical guide book, While in the control class, 
students are still asked his friend how to create a data table lab results and there are 
still students who viewed the data from his lab. 

In indicator describe relationships between variables included in both categories, as 
seen from the measurement results in the group given treatment using a guide practi-
cum and assessment of mobile-based learning, better than the results of measurements 
in the group using the guidelines and assessment print-based, it can be seen from 
students are skilled in determining variable. Students' scientific attitudes are very 
influential on student learning Physics practicum to help students acquire knowledge 
independently which requires not only the ability to cognitively but also psychomotor 
and affective [51]. Students are able to create a line of matching relationship object 
distance and the distance the shadow of the well, the students discussed the relation-
ship object distance (SM) and the distance of the shadow (MS ') which is obtained 
when the lab and students can explain the meaning of the line of matches on a graph 
of the object distance (SM) and within the shadow (MS '). While in the control class, 
students are still asked his friend how to describe the relationship between variables 
lab result data and still, there are students who see the data from his lab. 

Based on the evaluation of physical education students can be seen that the highest 
percentage in the experimental class contained in the communication indicator and the 
indicator classification. With the advancement of technology, it can improve commu-
nication skills. The required skill is the skill roommates nowadays go along with the 
advancement of communication technology including computers and mobile devices, 
the which is expected to help decision-making actions [45][52]. While the highest 
percentage of grade control contained in the indicator compiles the data table. So it 
can be said that with the use of guide books effective based mobile learning is more 
than the use of printed guide books. According to the statistical analysis showed that 
there were significant differences in the use of e-module on the physics practicum 
with reflectance material on a flat mirror. Thus the e-module used more effective than 
used print guide books. 

5 Conclusion 

Based on the evaluation of physical education students can be seen that the highest 
percentage in the experimental class contained in the communication indicator and the 
indicator classification. While the highest percentage of grade control contained in the 
indicator compiles the data table. So it can be said that with the use of guide books 
effective based mobile learning is more than the use of printed guide books. Accord-
ing to the statistical analysis showed that there were significant differences in the use 
of e-module on the physics practicum with reflectance material on a flat mirror. Thus 
the e-module used more effective than used print guide books. 
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