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Abstract—Mobile learning is the use of technology in the learning process 
using tablets, PCs or smartphones. Online mobile learning based Provides op-
portunities for students to study anytime and anywhere. The use of a website as 
a learning medium broad Gives users access without downloading additional 
applications that are burdensome to the device. Therefore, the perception of 
physics education students is needed on the use of mobile learning in basic 
physics practicum II at the Universitas Jambi. This study aims to introduce new 
learning media that are more effective and flexible in the 4.0 digital era. Based 
on the results of the study, the perceptions of physics education study program 
students are in a good category with an average of 74.01 and a median of 75.00 
and a mode of 75.00. 
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1 Introduction 

Science process skills are one of the skills that support student learning. Science 
process skills are skills that provide the opportunity to explore through the study of 
physics [1]. In order to carry out the scientific approach, the prospective teachers need 
to be trained to carry out practices that can develop scientific skills or often known as 
Science Process Skills, Science process skills are divided into two, namely basic and 
integrated [2]. Science process skills are important for students to improve their abil-
ity to use scientific methods and acquire new knowledge. Because science process 
skills can be developed through practical activities necessary to guide the lab with the 
concept of thinking skills that can improve science process skills. If the lab activities 
using scientifically based guidelines, students will work more actively and build 
knowledge with self-contained so that it can improve the scientific attitude through 
practicum trial.  

A practical guide book is a learning tool that petrified the success of the experiment 
during the practicum. Practicum will be qualified as a guide book to use work-based 
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scientific support for development, knowledge, and skills of students [3]. Thermody-
namics is one of the subjects of basic physics lab practicum II. Effective practical 
guide is a guide that can improve rational thinking skills of students [4]. When man-
aged effectively practicum the students' science process skills will increase. To deter-
mine students' science process skills required at the time of the exercise of votes lab 
that has the appropriate assessment indicator science process skills. Rating perfor-
mance assessment can improve science process skills by observing indicator, ask. 
With the science process skills assessment of students, lecturers will determine the 
development of science process skills students are not only the result of his skill 
alone.  

Mobile learning is learning that can be simplified through the use of mobile devic-
es [5]. Learning that puts students' skills can be developed through the use of mobile 
learning. Mobile learning is learning which is done when students are not in a prede-
termined fixed location [6]. Some use mobile learning can be used anytime and any-
where, more flexible and time-saving [7]. Then using mobile learning in basic physics 
lab manual II will be more effective and improve the skills of students. In addition to 
improving the system of education in learning, mobile learning can also be used as a 
medium in the assessment of so-called mobile learning assessment. Also, mobile 
devices are used to manage standard assessments and calculate scores [8]. One mobile 
device usage assessment system is a system of web assessment, web evaluation sys-
tem has at least three main parts: the user, the server and the DBMS (database man-
agement system) [9]. Some of them are kind of DBMS Oracle, MySQL, PostgreSQL 
and MongoDB [10]. The use of electronic-based assessment can save substantially, it 
can be used in distance learning and self-training [11]. The use of mobile assessment 
will facilitate the assessment process science process skills in basic physics lab II.  

One matter on the fundamental physics lab II is thermodynamical. Thermodynam-
ics is a branch of physics science that studies the process whereby energy is trans-
ferred as heat and work [12]. The concept in thermodynamics is dynamic, so it takes 
creativity in solving problems in thermodynamics, so the concept of thermodynamics 
can be used to improve the skills of creative thinking of students [13]. Thermodynam-
ics is a basic science that is very close to everyday life. Pengggunaan mobile learning 
on practical guide will facilitate learning anytime and anywhere. So that student learn-
ing will be more effective. Mobile assessment at the lab will support flexible than the 
paper-based assessment, provide feedback quickly, increase learning motivation. Then 
the use of mobile learning and mobile assessment will be very supportive to achieve 
the learning objectives on thermodynamics, to master the concepts of thermodynamics 
and be able to apply it to think higher and more effective in conducting assessments 
during the practicum. The study aims to determine students' perceptions of the use of 
mobile learning basic physics lab manual II and to evaluate the response of experts on 
the use of mobile learning and mobile assessment on fundamental physics lab II. 
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2 Literature Review 

2.1 Science process skills 

Science process skills might be essential for physics education students in the suc-
cess of the experiments in the laboratory. Students can draw Conclusions from the 
laws of physics by carrying out practical activities in the laboratory so that it is im-
portant to carry out laboratory activities to develop students' scientific achievements 
and science process skills[14] [15]. SPS is defined as the ability of the mental, phys-
ics, and competencies are used as learning tools necessary for effective science and 
technology such as problem-solving, individual development, and social development. 
Not only that, but students Also did the laboratory activities to produce new experi-
ences and discover new things that can shape Reviews their scientific attitude [16]. 
Science process skills are also used to develop a scientific attitude to provide motiva-
tion in learning. Students' scientific attitudes are very influential in student learning 
[17]. When students have had good science process skills they have good thinking 
skills to solve problems related to science itself. Thinking skills used to create 
knowledge, solve problems and formulate results are meanings of science process 
skills [1] [18].SPS should be trained on student teachers, so students have the experi-
ence and the provision of learning that develops in implementing SPS because these 
skills should be repeated to form it into a better, Science process skills are divided 
into two basic skills and integrated skills. Observation, hypothesis formulation, pre-
diction, investigation, the data interpretation, inference and result communication 
included by scientific process' activities[2]. As an educator prospective students must 
have a good science process skills, so that teachers also have a scientific attitude can 
be applied at the time of learning for scaling up students 'motivation and students' 
science process skills. Therefore, science process skills students need to be trained in 
science, particularly physics education. 

2.2 Mobile learning 

Mobile technology is breakthrough communication and information technology 
that was developed to meet the individual needs of the information. Mobile technolo-
gy is so pervasive in modern society is that it changes the way someone accesses the 
volume of information [19]. Learning technologies to grow with the times, starting 
from the use of print media learning, computer-based learning to learn to use mobile 
media. We need to move, in the second wave of educational applications, to applica-
tions that foster digital experience cognitively active, very interesting, meaningful, 
interactive and socially in the context of learning objectives, rather than simply repli-
cate and expand the old media such as books, worksheets, television, or even video 
games [20].The main purpose of learning technology to solve the problems arising 
from the lack of facilities in the learning activities. Along with the development of 
mobile technology is so widely attracted the attention of educators to utilize the field 
education so that the term mobile learning. Learning that Utilizes the latest technology 
or electronic type of learning is called mobile learning or m-learning [21][22]. Utiliza-
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tion of information technology in the learning process or in the process of assessment 
of students (in the form of repetition and duties), allowing students to test different 
place. The use of mobile learning can provide learning motivation for its users and 
Achieved the best learning status [23]. One of the advantages of the use of mobile 
learning as a learning medium that is the effectiveness of the size of mobile devices 
are convenient to take anywhere. Mobile learning provides an opportunity for anyone 
to study anywhere comfortably. These advantages provide opportunities for mobile 
learning to be developed and applied in learning. The survey results show that Moroc-
can students respond positively to mobile learning which leads to the possibility of 
Adopting a Moroccan mobile learning model in higher education [6]. Utilization of 
mobile learning devices provides access for students to learn anytime and anywhere, 
more flexible and time-saving.  

2.3 Practicum guidebooks and assessment instrument based mobile learning 
in basic physics practicum 

To support the practicum, students need a guidebook which should be based on as-
pects of science process skills. However, the lab printed guidebook is difficult to take 
because the size is thick. This refers to the conventional lab activities. Conventional 
lab activities are lab activities that have outdated (ancient) or traditional ways that are 
not in accordance with today's conditions. To overcome this, we need more effective 
learning media. The use of web-based learning media showed superiority to obtain the 
information online without having to download an application [11]. It aims to facili-
tate students to use practical guide books anytime and anywhere. If this is achieved, 
then created a learning medium that is innovative, effective, and efficient. Basic phys-
ics lab guide with the addition of digital concept will provide a new learning experi-
ence for students. Many studies support the view that the digital-based educational 
activities designed properly can be an important tool for efficient and effective learn-
ing [8]. It can be concluded that the digital media-based learning can realize the goal 
of learning that is innovative, effective and efficient.  

To determine the effectiveness of the use of m-modules for training science process 
skills of students, an evaluation. Ratings utilizing technology has been widely used. 
The online-based assessment had been known in the assessment system at universities 
so that it can be accessed via smartphone [10]. The benefits of technology in the 
online ratings and influence on the performance and satisfaction of students allows 
students to monitor their understanding anytime, anywhere [24][25][26]. The use of 
technology as an assessment instrument providing knowledge to students and experi-
ence concrete. As well as the results of the assessment have high validity.  

Mobile use in the evaluation of learning becomes the center of attention of educa-
tors today. The use of computers and smartphones in the evaluation of learning cannot 
be separated from the utilization of data management software. The database man-
agement software (DBMS) is used to store the Data or to manage the Data like 
MySQL DBMS [27]. In the assessment process, the team will produce a value provid-
er of data, for example, student name, student identification number, lab materials, 
and the score the student science process skills. Therefore, the data obtained from the 
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assessment requires software that can manage data on a large scale. In MySQL's 
DBMS can be seen all the data at the input of the administrator through the pages of 
the website. The use of the MySQL DBMS, which is a strong database development 
service management system, is able to store the data in the form of complete usage 
information [28]. The use of a MySQL DBMS database is suitable for data on a large 
scale. Data management via the MySQL DBMS provides convenience administrators 
to analyze the data that has been fed such as data basic science process skills of stu-
dents. The data stored in a database called the software. M-assessment is used to de-
termine the development of SPS physics students in practical activities. Event judge is 
deciding how big the action SPS students during lab experiments on material eg ther-
modynamics. Thermodynamics is a basic law of thermodynamics which consisted of 
four laws of thermodynamics [3]. Thermodynamics is one of the subjects at the basic 
physics lab II. Utilization of m-module, as well as m-assessment on thermodynamics 
lab activities, provide a new experience for both students as students doing practical 
work and students who provide ratings or observer. 

3 Research Methods 

This research is descriptive quantitative variables reviewing the student's percep-
tion of the physics education practicum guide books physics-based mobile learning 
and response variables experts to guide the use of basic physics lab and science pro-
cess skills assessment based mobile learning. This study aims to introduce new learn-
ing media is more effective and flexible in the digital era 4.0 in basic physics lab II in 
Universitas Jambi by reviewing the student's perception of physics education and the 
response by media experts. Quantitative research is a research method that is based on 
the philosophy of positivism that is used to conduct a study of a population or a par-
ticular sample, data collection instruments, research and quantitative data analy-
sis/statistics [29]. Furthermore, Data were obtained through a questionnaire of percep-
tion and response sheets were analyzed using descriptive statistics by reviewing the 
mean, mode, median, minimum value, maximum value, and percentage. The data has 
been processed, is expected to provide the information needed to explain that m-
learning as a learning medium more effectively used in basic physics lab II. The 
emergence of media-based learning mobile learning in higher education due to the 
demands of industrial revolution 4.0. 

 
Fig. 1. Framework explicit theoretical research 
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Revolution 4.0 is loaded with super-fast technology will bring changes to the phys-
ics’ education system in Indonesia. Changes in the education system will impact the 
teachers' role as educators. Teacher guide has high competence to produce learners 
who are able to answer the challenges of the industrial revolution 4.0. By [45] men-
tions the competence of the first to be owned by prospective teachers in the revolu-
tionary era 4.0 are: 

• Educational competence, competence internet-based learning as basic skills 
• Competence for technological commercialization, meaning that a teacher must 

have competencies that will bring their prospective educators have technology with 
entrepreneurship attitude on the work that is innovative 

• Competence in globalization. Based on these 

 
Fig. 2. Steps of data collection study physics education student perceptions and responses by 

media experts. 

Practicum basic physics II lab within 50 minutes, with a series of activities of the 
division of the lab group, giving a demonstration of thermodynamics experiments, as 
well as practical implementation independently by students. In one group, consisting 
of three students who were randomly selected. Furthermore, the provision of thermo-
dynamics demonstration experiment takes 15 minutes. After that, students do lab 
work independently within each group. Implementation of practical activities are steps 
that are still conventional lab activities, so the lab given time often do not meet the 
duration of the experiment thermodynamics. Therefore, it is necessary the use of 
learning technology, such as m-module and M-assessment to help the effectiveness of 
lab activities.  

M-module and m-assessment is a medium of learning that utilizes mobile technol-
ogy. In the implementation of modern lab activities, 50 minutes can be used very 
effectively. M-modules that can be accessed widely by students, providing an oppor-
tunity for students to learn anywhere and anytime, so step demonstration administra-
tion is not carried out as in conventional lab activities. Therefore, students have plenty 
of time to explore their own knowledge, so that students are able to find a physics 
concept independently. In addition, lecturers using m-assessment for the assessment 
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of science process skills of students in the experimental thermodynamics. After doing 
lab activities, students are given a questionnaire of perception regarding the use of m-
module using a questionnaire that can be accessed through a link google forms. Fur-
thermore, the interview to reinforce the perception of students. Post-lab, faculty given 
response sheets distributed immediately to investigate the response to the m-media 
expert assessment. 

A crucial step in this research is the conditioning class in practical implementation 
using m-module and m-assessment. The use of m-module is expected to support more 
independent students to acquire knowledge before doing laboratory experiments. It 
aims to look at the skills of the students in doing practical work, thereby granting the 
pre-lab demonstration is not necessary. In addition, the use of m-assessment helps 
lecturers to not only know the science process skills of students but also can monitor 
the progress of the science process skills of students. In addition to the lecturers, the 
use of m-assessment provides an opportunity for students to know and evaluate them-
selves in real-time.  

The sampling technique in this study using total sampling. All members of the 
population were used as participants is total sampling techniques [30]. The study 
involved 89 students of physics education and media experts involving as many as 
four people. Manual data collection perceptions of physics-based mobile learning lab 
using perception questionnaire with five answer choices based on the Likert scale 
with the categories of strongly agree agree, undecided, disagree, and strongly disa-
gree. This questionnaire was made through technology google form who then dissem-
inated by utilizing social media. [31] also describes the use of an online questionnaire 
which he developed from other relevant research. Electronic data collection Provides 
a form of a data collection that is easy and fast and how to fill out the questionnaire 
Easily with steps: 

• Accessing the Internet using a computer or mobile device 
• Filling out the questionnaire 
• Sending a questionnaire that has been refilled to Researchers [30]. Collecting data 

using a media expert response by the response sheet with four answer choices us-
ing on a Likert scale with the category is not very good, not excellent, good, and 
excellent. 

Data collection method used was a questionnaire of perception, response and inter-
view sheet. Management of a small group of surveys or questionnaires (called sam-
ples) to identify trends in attitudes, opinions, behaviors, or characteristics of a large 
group of people (called Populations) is a procedure in quantitative research [30]. Col-
lecting data through interviews done to strengthen the student perceptions question-
naire data from physics education on the use of m-module in basic physics lab II.  

Grain questionnaire students' perceptions of guide practical physics-based mobile 
learning as much as 20 statements (consisting of 10 statements positive and 10 nega-
tive statement. Perceptions of students physics education expected of a questionnaire 
in the form of answers to agree or disapproval by giving a score to each item a posi-
tive statement as follows: very agree = 5, agree = 4, undecided = 3, disagree = 2, and 
strongly disagree = 1. The scoring for each negative item as follows: strongly agree = 
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1, agree = 2, hesitation (R ) = 3, disagree (TS) = 4, and strongly disagree (STS) = 5. 
Categorization of student perceptions questionnaire listed in table 1. 

Table 1.  Level student perceptions 

Interval Category 
20.0 - 36.0 Very No Good 
36.1- 52.0 Not good 
52.1 - 68.0 Enough 
68.1 - 84.0 Well 
84.1 - 100 Very good 

 
As for the interviews were conducted with 22 respondents ie physics education 

students. Interviews were used in the form of a structured interview with the type of 
open-ended questions. Researchers ask some open-ended questions to clarify or learn 
more about the response of the respondent and the researcher must be an active listen-
er to understand the clarification of the statement of respondents [32]. Respondents, 
students are led to give their views on mobile learning on its use in a physics lab. Item 
interview students' perceptions of 20 questions. The results of the interview are ex-
pected to strengthen the results of students' perceptions collected through question-
naires. Interviews conducted for almost 8 minutes for each student to dig deeper into 
their perceptions of mobile learning. 

In response sheet by media experts involving six experts from physics education. 
This sheet consists of 20 statements with the three indicators of software engineering, 
instructional design, and visual communication, adapted from [33]. Response media 
experts expected in the form of an answer sheet good or not good to give a score for 
each item statement; is not very good (VNG) = 1, no good (NG) = 2, good (G) = 3, 
and very good (VG) = 4. The categorization of responses is shown in table 2. 

Table 2.  Level the response by media experts 

Interval Category 
20.0 - 35.0 Very No Good 
35.1- 50.0 Not good 
50.1 - 65.0 Well 
65.1 - 80.0 Very good 

 
Data were analyzed using the mean value (M), median (Me), the mode (Mo), the 

percentage, the range of the maximum value and the minimum value on the question-
naire perception and response sheet. Next to the interview data were analyzed by 
recording and classifying listen back every opinion has a similar meaning. Investigat-
ing further information, elaboration, and clarification of responses are some of the 
things Obtained from interviews [30]. Several arguments similar physics education 
students or dominant from the interview described succinctly and clearly. 
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4 Results and Discussion 

Advances in technology have recently been directed to the recognition of higher 
education teaching and learning mode are innovative and can help improve the pro-
cess of learning [34]. One of the technologies developed in higher education is mo-
bile-based learning. Mobile learning is something that is familiar to students of phys-
ics education. However, the use of m-module is reached by providing a new experi-
ence for the students of physics education. It was also described by [31] the use of m-
learning can improve communication between students and instructors, students can 
Obtain multimedia learning resources and materials on their mobile phones and pro-
vide new learning experiences. The novelty of this research was to determine the 
perception of physics education students on practical learning media, namely mobile 
learning based practice guidelines are built in accordance with the science process 
skills, and to determine the response of the media expert and assessment of science 
process skills-based mobile learning. This media provides a variety of features that 
help users get materials quickly and easily and provide effective assessment instru-
ments because it can be accessed by anyone, anytime and anywhere, but taking into 
account aspects of science process skills. Description of physics education students' 
perceptions of the guide book based practicum mobile learning can be seen in Table 3 

Table 3.  Description of perceptions of physics education students on basic physics practicum's 
Guidebook based mobile learning  

Classifications Mean Median Mode Min Max % 
Interval Score Category Total 

20.0-36.0 Very Not Good 0 

74.01 75.00 75.00 52.00 91.00 

0 
36.1-52.0 Not Good 1 1.1 
52.1-68.0 Enough 26 29.2 
68.1-84.0 Good 42 47.2 

84.1-100.0 Very Good 20 5.1 
 89  100 

 
Table 3 shows that the perception of physics education students are in both catego-

ries with the largest percentage of 47.2%. The minimum value on physics education 
students' perceptions of 52.00 and a maximum value of 91.00. The perception of the 
distribution of scores, the average score of students' perceptions of physics education 
is 74.01. Median of the perception of physics education students are at a score of 
75.00. Mode on the perception of 75.00. 
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Table 4.  Description of response to the media expert physics guidebooks and assessment 
physics-based mobile learning. 

Classifications 
Mean Median Mode Min Max % Interval 

Score 
Category Total 

20.0-35.0 Very Not Good 0 

64.50 63.50 63.00 63.00 68.00 

0 
35.1-50.0 Not Good 0 0 
50.1-65.0 Good 3 75 
65.1-80.0 Very Good 1 25 

 4  100 
 
Table 4 indicates the response of media experts who are in both categories with a 

percentage of 75%. The minimum value in response to media experts of 63 and a 
maximum value of 68. The average (mean) score distribution media expert response is 
at 64.50 while the median response data at 63.50. Mode value in the response data 
media expert at 63.00. 

Additionally conducted interviews with relevant physics education student guide 
book based practicum mobile learning in the laboratory as follows: 

• "I was impressed with the look of a guide book based mobile learning lab that is 
not monotonous and blends color is attractive." 

• "I like the use of a guide book based practicum mobile learning because it is easy 
to carry anywhere and help me read the material thermodynamic anywhere." 

• "I like the idea linked guidebooks basic physics lab-based mobile learning more 
attractive than conventional physics lab guide books. Conventional physics lab 
guide book it is thicker and heavier. " 

• "The use of basic physics lab guide books II-based mobile learning provides a lot 
of information for me and help me to do a practicum of thermodynamics." 

• "Navigation on the guide book based practicum mobile learning can be used with a 
unique look." 

• "Through the end of the initial inquiries and questions on basic physics lab guide 
books, II gives the motivation to work and dig deeper knowledge so that I can do a 
practicum well." 

The guide book based practicum mobile learning becomes a medium of learning 
that can motivate student learning. Motivation to acquire knowledge and motivation 
to achieve certain things can be seen through the regularity and intensity of the use of 
technology as some independent activity [35]. Students tend to be more independent 
information by using m-learning as a result of their motivation from within them-
selves to improve competence in the field of education. This is evident from the inter-
view in which the student explains that they are interested in using mobile learning-
based practical guide. 

Physics education student acknowledges the use of smartphones increase their 
knowledge.M-learning is supported by students to help them access different re-
sources to gain knowledge and increase of flexibility in learning the which shows the 
positive attitude of students towards the benefits of using m-learning [36][37]. This 
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shows that students realize that the use of smartphone a positive impact on students 
when used wisely. Some of the access they're doing is looking for information, brows-
ing, downloading, reading e-books, listen to music, communications, streaming 
youtube. Respondents prefer android because it is easier to carry, and can be used 
anytime and anywhere. The development of technology in education is the use of 
android will be the media for mobile learning based learning is more flexible and can 
be used anywhere [31]. Other than that, use android has become the primary require-
ment for students to help them search for information (such as the download activity 
books, listen to audio books and access to learning youtube). Students recognize that 
the use of smartphones can be used for academic purposes such as obtaining infor-
mation more instructive. Students take advantage of the android to access information 
that is education, 

Students agree with the idea of practical guidance based learning using mobile 
learning to reason that the ease of obtaining information and its use efficient. Students 
understand that smartphones are more useful when used in learning. Electronic re-
sources (non-print media) have replaced the print media in the digital era but the main 
thing to note is the training of young people who will be Able to think critically and 
reject negative influences from outside [38][39]. It is clear that students tend to get 
information using their smartphones than finding information in libraries.  

In addition, also obtained information based on the response of media experts to 
guide books of basic physics lab II and science process skills assessment instrument 
based mobile learning that the use of these media fit for use. Mobile learning provides 
an opportunity for anyone to study anywhere comfortably [35]. Media experts recog-
nize the effectiveness of the use of media-based learning mobile learning is applied to 
the basic physics lab II. Need to develop quality media such as m-learning modules to 
encourage students in the use of a wider and more effective [40].The use of mobile 
learning based learning media provides the widest possible access to students to ob-
tain information [41]. Media experts give their appreciation for the idea of using basic 
physics lab manual book-based mobile learning. In addition to material categorized 
coherent good, media experts were impressed with the addition of aspects of science 
process skills in it. Media experts also expressed their ideas to add an image element 
at every stage of the experiment on the procedure thermodynamic material in basic 
physics lab guide books II-based mobile learning. Media experts also expressed posi-
tive comments and have advised using this practical guide book on other materials. 

Attempts to find out how effective the use of a guide book based practicum mobile 
learning in science process skills training is a necessary assessment of the science 
process skills of students. 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 [8]. Therefore, created science process 
skills assessment instruments based on mobile learning. Media expert also gave a 
positive response to the science process skills assessment instrument based mobile 
learning. Their assessment guidelines in this medium are described in a language 
easily understood. Data inputted student also is safe and confidential because this 
medium requires action "login" using a special username and password, which is only 
an observer, an observer to provide an assessment of science process skills of students 
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and faculty who know. The use of the database on the website helps to manage the 
data is entered online [10]. Other than that, graphing feature science process skills in 
science process skills assessment instruments that facilitate the observer to draw con-
clusions about whether or not the science process skills of students in each class. Fur-
thermore, graphs science process skills can also provide more detailed information 
such as information for each indicator science process skills both basic as well as 
integrated. 

Given the perception of students to use m-module into effective learning media and 
can support practical activities to be better. This result is also supported by several 
previous studies in other countries such as [6][42]. Based on the result of the percep-
tion and response, it can be concluded that the use of the m-assessment module and 
highly effective in fundamental physics practicum II. The use of m-module and M-
assessment provide the education system changes at the Universitas Jambi. It needs to 
be an improvement in the global competence of teachers to achieve a better physics’ 
education system, through physics education students’ skills to use internet-based 
learning. Therefore, m-module and m-assessment should be used to support the com-
petence of teachers in Indonesia in using information and communication technolo-
gies in the learning process.  

Based on the findings it can be concluded that through this research there is new 
knowledge to competence ICT (Information and Communication Technologies) 
teachers in the management of learning. According to the standard of competence ICT 
(Information and Communication Technologies) [43] said that in developing the pro-
fessionalism of teachers required their skills of digital literacy, the teacher must have 
the technological skills and knowledge of Web resources necessary to use technology 
to acquire the subject matter and pedagogical knowledge enhancements. Educator 
skills in using ICT as a learning resource and learning is the ability cyber media peda-
gogy [44]. Educators who have to support the implementation of the cyber pedagogy 
student center, which students tend to find his own knowledge. Cyber pedagogy is the 
result of the industrial revolution 4.0 that encourage the development of information 
and communication technology is present in learning. So as to enhance the ICT skills 
of teachers of physics, they must have skills in the use of information and communi-
cation technology to support virtual-based learning. 

5 Conclusion and Future Work 

Perceptions of students who fall into both categories at 47.2% with a mean of 74.01 
and 75.00 mode. Data distribution perception of physics education students obtained a 
minimum value of 52.00 and 91.00 with a median of 75.00. These results indicate that 
the perception of physics education students about basic physics lab guide books II-
based mobile learning with thermodynamic material is positive. In addition, the re-
sponse by media experts on fundamental physics lab guide books II-based mobile 
learning and assessment instrument science process skills-based mobile learning in 
basic physics lab II is positive. It can be seen from the greatest percentage that is 75% 
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with a mean of 64.50 and 63.00 mode. The distribution of scores responses given by 
media experts consisting of a minimum value of 63.00. 

In the future, we want to develop mobile learning based instructional media at Uni-
versitas Jambi to enhance the ICT skills to students as prospective educators in Indo-
nesia. In addition, we want to develop assessment instruments are flexible and effec-
tive by utilizing mobile learning technology that cyber pedagogy competence of 
teachers is growing.  
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