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Abstract 

This study aims to analyze the correlation of students' perceptions of e-module toward 
students' basic science process skills. The subject of the study were second semester students of 
Department of Physics Education in Universitas Jambi. This research used a mixed-method research 
with data collection instruments consisting of student perception questionnaire, observation sheet of 
students' science process skills, and also interviews. From the results of data analysis, students' 
perceptions were in the good category with an average of 74.95, and the basic science process skills 
of students were also in the good category with an average of 69.08. Based on the correlation test 
conducted there is a significant relationship between the level of student perception of e-module with 
students’ basic science process skills using Pearson correlation values 0,927, and Sig. (2-tailed) 0.00 
at a significance of 1%. 
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1. Introduction 

Science process skills are skills that are needed in practical activities (Rahmawati et 
al., 2018; Vyas & Nirban, 2014).  With good knowledge and skills will follow the times. As we 
saw in the era of the 4.0 revolution, various technologies have developed very 
rapidly. T he development of science and technology has led to a process of change in all 
aspects of life, Including the world of education (Darmaji, Astalini, et al., 2019). Today's 
education requires the use of technology to develop and improve human resource 
improvement competencies. because now is the era of industrial renewal lament 
4.0  (Astalini, Kurniawan, et al., 2019). The use of technology in learning activities in this era 
of revolution 4.0 is everywhere, one of which is smartphone -based learning media with the 
development of technology which is used as learning media to facilitate learning activities. 

One way to improve the quality of education is by utilizing information technology to 
improve the quality of learning activities. I n the last few decades, information and 
communication technology has developed rapidly and computer usage has become more 
widespread (Vyas & Nirban, 2014). Media are in use in a process of learning is already 
familiar, namely smartphones . Smartphone is the device that allows learners to complete 
various problems, triggers the possibility of smart phone integration in the lecture (A. N. 
Yunita et al., 2018). Affordability is one of the key factors that customers consider in 
choosing mobile services aside from ease-of-use and usefulness (Jambulingam, 
2013). Learning that takes advantage of mobility from mobile devices such 
as smartphones refers to the term mobile learning .  

Mobile learning is learning that is done when students are not predetermined fixed 
location (Oyelere et al., 2016; Zidoun et al., 2016). Mobile learning is learning that can be 
simplified by using mobile devices (Ali & Arsyad, 2016). Mobile learning carries the 
meaning of learning at anytime and anywhere through the use of mobile devices and the 
wireless Internet (Ali & Arsyad, 2016; Saifuddin, 2018). Then using mobile learning in basic 
physics II will be more effective and can improve student skills . In addition you can improve 
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the education system in a learning, mobile learning can also be used as media in 
assessment called cellular learning assessment (Darmaji et al., 2019). Also, cellular the 
device is used to calculate scores and manage standard assessments (Stathopoulou et al., 
2018). The positive impact is the ease in learning and also variations in teaching which will 
have an impact on student learning outcomes. The mobility features of mobile devices make 
them a potential tool to motivate students as they progress in improving their grades (Ziden 
et al., 2017). Mobile devices enable learners to gain immediate access to data as mobile 
devices are place-independent (Ismail & M.Idrus, 2009). One form of contribution to the use 
of technology in practicum is the use of an electronic practicum guide ( e-module ) which can 
be accessed by using a variety of tools applied in Physics practicum. 

Physics practicum is one of the obligations for students majoring in mathematics and 
science education which aims to prove the truth of theories, principles, concepts and laws in 
physics  (Astalini, Darmaji, et al., 2019). In order for the practicum to be carried out properly, 
a practicum guide is needed. The practicum module is a module compiled to assist in the 
implementation of practicum which contains the experimental title, objectives, theoretical 
basis, tools and materials, and questions that lead to goals following the rules of scientific 
writing (Darmaji, Astalini, et al., 2019). A good guide is a guide that is easy for students to 
understand. The e-module is one of the solutions in the enrichment of mastery of the material 
by students (Bulte et al., 2006). A practicum activity requires science process skills that 
students have, such as formulating hypotheses; formulate problems; operational definitions 
of variables; identify variables and analyze data; and draw conclusions so that you get 
knowledge in achieving learning competencies (Misbah et al., 2018). Sains process skills can 
be developed with practical science guided by a guide who is able to train lab science 
process skills of students (Darmaji, Kurniawan, & Suryani, 2019). practicum in physics 
course activities will be supported by the perceptions of physics students regarding the 
activities or concepts learned in practicum activities                                                                                                                                           

Perception is part of the process of entering messages or information into the human 
brain. Melauli perception, humans continuously make contact with their environment. This 
relationship is carried out with the senses of sight, hearing, touch, taste and smell (Asrial et 
al., 2020). Perception can be divided into two, namely, positive perception and negative 
perception (Amin et al., 2019). Positive perception is an individual's assessment of an object 
or information with a positive view or as expected from the object being perceived. 
Meanwhile, negative perceptions are the views of individuals who are opposite from the 
expectations of the object being perceived or the rules that are enforced (Triyono, 2018). In 
physics learning activities, students often create negative perceptions of learning because 
physics is a difficult material. 

Perception analysis in physics education students is needed in increasing student 
interest in the material being taught (Y. Yunita et al., 2019). To create a positive perception in 
the learning process, it is usually added with learning media. This learning media does not 
only apply to concept understanding but to the physics process by holding practicum 
activities (Darmaji, Kurniawan, Astalini, & Nasih, 2019). Usually practicum activities are only 
supported by hardcopy or printed practicum guides. The form of printed guides makes it 
difficult for students to do practical activities because they have to flip through the paper so 
that activities in practicum are hampered (Nasih et al., 2019). So a practical practicum guide 
is needed, one of which is in digital form or a website. 

Mobile learning is a term commonly used for learning media that utilizes technology 
(Pathoni et al., 2017). Mobile learning is software that provides many benefits, namely, 
flexibility and freedom in learning as well as skills in discussion (Darmaji et al., 2019). It is 
very certain that by using technology as a supporting medium for learning, this can be 
applied in the form of a practicum e module. E module is one of the changes in physics 
student practicum activities. Students find it easier to use practicum guides because of their 
easier nature (Nugraheni & Dina, 2017). The ease of users in using and utilizing a 
technology can say that the technology is successful (Amalia & Brata, 2018). A technology 
acceptance can be seen through the perceptions given by the respondent. Perception is 
closely related to the five senses because we can give perception to an object, because we 
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see, hear or feel that object. The connection between these five senses is also related to the 
process of practicum activities. The process of this practicum activity is usually with student 
science process skills. 

Science process skills are one of the important aspects in research activities that are 
always improved for strengthening in physics practicum activities (Julius Zai, 2019). Science 
process skills are usually supported by various learning media, one of which is a practicum 
guide. Practicum guide as a reference for students in carrying out physics practicum 
activities that are adjusted to indicators of science process skills (Rohman & Lusiyana, 
2017). However, there are no studies that use students' perceptions of using e module 
guides to improve science process skills. Usually science process skills are enhanced by a 
practicum process that applies a learning model that opens student perceptions (Piliang, 
2019). 

This study aims to analyze the relationship of students' perceptions in using a digital-
based practicum guide (e module) with the science process skills of physics education 
students for Melde material. 
 
2. Method 

This study was conducted to investigate the relationship between students 
'perceptions of e-module and students' science process skills in the Melde experiment. The 
subjects in this study were 50 physics education students taking Basic Physics II courses. 
Qualitative data from this study were obtained through interviews where the respondents 
consisted of students and teachers. The quantitative data collection instrument in this study 
was an observation sheet of science process skills consisting of 6 indicators of basic science 
process skills. In the process of taking it, the observer will observe and fill in the observation 
sheet. The observation sheet consisted of 22 statements whose assessments used four 
Likert scales, namely very good with a score of 4, good with a score of 3, not good with a 
score of 2, and very not good with a score of 1. 

To determine students' perceptions of the e-module, researchers used a 
questionnaire consisting of 20 statements using 5 Likert scales, namely very good with a 
score of 5, good with a score of 4, enough with a score of 3, not good with a score of 2, and 
very not good with a score of 1. As for qualitative data obtained through interviews with 
several students as representatives. After that the quantitative data from the science process 
skills observation sheet and student perception questionnaire will be processed to determine 
whether there is an influence or no influence between the two variables. Analysis of the data 
used is to do a correlation test that was previously performed prerequisite test analysis, 
namely the normality test and linearity test. Data testing here is carried out with the help of 
the SPSS application. 

After data from all respondents were collected, the data were analyzed to determine 
whether there was an effect of student perceptions on the e-module with students' science 
process skills. As for doing so, the prerequisite tests must be carried out first, namely the 
normality test and the linearity test. Furthermore, if all the requirements for the analysis 
prerequisite test have been met, the correlation test is carried out. The correlation test is 
used to determine the degree of influence between the independent variable and the 
dependent variable. The correlation test used in this research is the Pearson Product 
Moment (PPM) correlation. In this study, the data were processed with the help of IBM SPSS 
Statistics 25. 

 
3. Results and Discussion 
Results 

The results of the basic science process skills data of students in the Melde practicum 
can be seen in table 1 and table 2. 
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Table 1. Description of the students’ science process skills on Melde’s Experiment 
 

Interval Category f % Mean Me Mo Max Min  

22 – 38,5 STB 0 0% 

69,08 69,00 69,00 86,00 54,00 
38,51 – 55 TB 4 11,1% 
55,1 – 71,5 B 21 58,3% 
71,51 - 88 SB 11 30,6% 

Total   36 100%      

 
Based on table 1 regarding the statistical description of students' basic science 

process skills in the Melde practicum shows that for the acquisition of a score of 36 
respondents it was found that most students have good science process skills. This is seen 
from 58.3% of 36 students in the good category, while 30.6% or 11 students are in the very 
good category. As for the category of not good in the second-largest which is 11.1% or 
equivalent to 4 students, and 0% is in the category that is not very good. For the average 
overall student results obtained by 69.08 with a median of 69.00 and 69.00 mode. For the 
largest value obtained is 86.00 and the lowest value is 54.00. 

 
Tabel 2. the level of students mastering science process skills in the Melde experiment 
 

Indicator 
Kategori 

Very Not 
Good (%) 

Not Good 
(%) 

Good (%) 
Very 

Good (%) 

Observing 0,00 5,5 41,6 52,7 

Classifying 8,3 13,8 47.2 30,5 
Measuring 0,00 8,3 41,7 50,0 
Predicting 5,5 8,3 58,3 27,8 

Comunicating 2,7 13,8 27,7 55,5 
Inferring 0,00 11,1 30,6 58,3 

 
Based on table 2 shows the results of students' science process skills reviewed each 

indicator of basic science process skills, namely observation, classification, measuring, 
prediction, communication, and concluding. Of all the indicators, the indicator concluded 
getting the highest score with 58.3% of students in very good category. After that, it was 
followed by a communication indicator that is 55.5% of students in the very good category 
and continued by observing and measuring indicators which respectively obtained a 
percentage of 52.7% and 50.0%. Meanwhile the prediction indicator is in the good category 
with a percentage of 58.3%. The same thing also happened to the classification indicators 
that are in the good category with a percentage of 47.2%.  

 
Tabel 3. Description of perceptions of students on basic physics practicum's E-module 
Guidebook 
 

Classification  Mean Median Min Max 

Interval Category f %     

20,0 – 36,0 STB 0 0% 

74,95 74,5 88,0 63,0 

36,1 – 52,0 TB 0 0% 

52,1 – 68,0 C 4 11.1% 

68,1 – 84,0 B 29 80.6% 

84,1 – 100,0 SB 3 8.3% 

 
Based on table 3 regarding the statistical description of students 'critical thinking skills 

in students' perceptions of e-modules related to the Melde experiment it was found that most 
students had good perceptions of e-modules. This is seen from 80.6% of 36 students in the 
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good category and 8.3% or equivalent to 3 students in the very good category. As for the 
enough category which is 11.1% or equivalent to 4 students. For the category of not good 
and very not good at 0%. For the average of all students, the results were 74.95 with a 
median of 74.5. For the largest value obtained is 88.00 and the lowest value is 63.00. 

To test the correlation, the normality test and linearity test are performed first. the 
results can be seen in table 4, table 5, and table 6. 
 
Table 4. The result of normality test 
 

 Kolmogrov-Smirnov 

Statistic df Sig. 

SPS .109 36 .200 
Perception .117 36 .200 

  
Based on the table data above, it can be seen in the Kolmogorov-Smirnov table 

section. For students' basic science process skills, the Sig value is 0.200, which means that 
the Sig value is> 0.05, so it can be said that the data is normally distributed. As for the data 
on student perceptions of the e-module, the Sig value is 0.200, which means that the Sig 
value is> 0.05 so that it can be said that the data is normally distributed. 

 
Table 5. The result of linearity test 
 

 Sum of 
Squares 

df Mean 
Square 

F Sig. 

sps * 
perception 

Between 
Groups 

(Combined) 1680.556 15 112.037 17.725 .000 

Linearity 1551.681 1 1551.681 245.487 .000 

Deviation 
from 
Linearity 

128.875 14 9.205 1.456 .216 

Within Groups 126.417 20 6.321   

Total 1806.972 35    

 
If viewed from the significance (sig), based on the output above, the deviation of 

linearity sig is obtained. is 0.216 which is greater than 0.05. So it can be concluded that there 
is a significant linear relationship between the variable student perceptions of the use of the 
e-module with the variable student basic science process skills. If it is reviewed based on the 
F value, then from the output above, the calculated F value is 1.456 small from the F table 
value of 2.22. Because the calculated F value is smaller than the F table value, it can be 
concluded that there is a significant linear relationship between the student's perception 
variable on the use of the e-module and the student's science processing skills variable. 

 
Table 6 The result of correlation test 

Pearson Correlation .927** 

Sig. (2-tailed) .000 

**. Correlation is significant at the 0.01 level (2-tailed). 

 
Based on table 6, the Sig (2-tailed) score of 0,000 is obtained at a significant level of 

0.01. In this case 0,000 <0.05 which means there is a very strong relationship between 
science process skills. As for the calculated r-value (Pearson correlation), the known r-value 
is 0.927 while the r-table is 0.413. Because 0.769> 0.413 there is a significant relationship. 
 
Discussion 

Based on the data the researchers obtained, it was found that most or as many as 
80.6% of students had a good perception of the use of web-based e-modules as a guide in 
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practicum. The results of interviews with students explained that the use of web-based e-
modules was more effective and efficient. Students explained that the advantages of the e-
module are in the ease of accessing them because they can be accessed directly using any 
device without the need to have a special application. The use of electronic environments in 
educational technology started fairly recent to make the learning process easier and increase 
the accessibility of learning and teaching (Seraj & Wong, 2014). The use of e-module can 
contain unlimited information so that the steps given to students in carrying out practicum are 
really detailed. 

Students also explained that the e-module is also easy to organize because it has 
been integrated into the web that can be accessed directly so that the guide is left behind as 
often happens when using a guide in printed form which ensures the effectiveness of the 
practicum course. As the mobile device is an individual device, a sense of responsibility and 
self-managing of learning is supported by using m-learning (Coursaris & Hassanein, 2002). 
In addition, the use of the e-module minimizes the use of paper so that it is also more 
economical. New operating systems, very useful applications to use them daily, and even 
with the reduction of costs due to the arrival of new competitors has generated an increase in 
users (Damyanov & Tsankov, 2018) The implementation of practicum activities can be 
carried out well if it is equipped with a guideline, one of which is a practicum guide module 
(Wahyudi & Lestari, 2019). 

Student perceptions that are good about the use of this practicum module are also 
because students feel motivated after using the e-module. By including technology in the 
learning process, students will become more motivated in learning (Asrial et al., 2019). 
Content that can be enjoyed more easily and whatever is available can use learning 
resources effectively. Motivation is important in determining how many students learn from 
learning activities or how much to absorb the information presented to them (Anjani et al., 
2016). The results of interviews with students showed that by using the e-module, students 
became more motivated because the forms of learning became more varied so that they 
attracted interest in learning. This is in line with the research of (Syahrial et al., 2019) that the 
use of an ethno constructivist e-module can motivate students in learning activities so that 
students are more interested in learning. This is inseparable from the appearance of the e-
module which is more attractive than the practical guide in printed form. Printed sheets tend 
to be informative and unattractive that cannot display, sound, video, animation, and images 
that can provide a clear explanation of the concept of being conveyed (Haryanto et al., 
2020). 

The results of interviews with students also explained that students agreed to use 
technology in learning because more and more new things could be learned. The results of 
research conducted by (Rojas-Osorio & Alvarez-Risco, 2019) show that the behavioral 
intention to keep using a smartphone was significantly influenced by perceived ease of use, 
perceived usefulness, and attitude toward keeping using a smartphone. In addition, students 
also explained that the use of e-modules is more in line with the times where currently 
students tend to use smartphones as a device to access information (mobile learning). 
Mobile-based learning has recently become an important modality used in e-learning 
environments. In the classroom, the use of mobile devices has been found to contribute to 
the learning experience and engage students during lectures. Students perceive the tablet 
PC to be effective in improving their learning environment (Foti & Mendez, 2014). 

Perception is the experience of objects, events, or relationships obtained by gathering 
information and interpreting messages (Simamora, 2014). Perception is a person's tendency 
in the relative realm so that each individual will have a different perception. This is supported 
by the results of research by (Nugraha, 2015) that the perception that each student has in 
the scope of the learning process is different so that it will also affect the differences in 
learning outcomes of each individual. The tendency of students to accept or reject learning 
depends on student interest in learning to be learned. This interest is influenced by the 
perceptions that students have. The same thing was expressed by (Marhento, 2015) that 
perception is the tendency in a subject to accept or reject a subject as a valuable subject. 
Based on the data the researchers obtained, it was found that 80.6% of students had a good 
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perception of the use of web-based e-modules as a guide in practicum with the reasons that 
had been described in the interview. The positive perception of this e-module is due to its 
ease of access, effectiveness, and efficiency.  

Practicum is the best learning method for developing science process skills because 
learning with practicum can provide opportunities for students to act directly in an activity that 
proves a theory (Salamah & Mursal, 2017). Through the practicum, students are given the 
opportunity to experience themselves or do it themselves, follow a process, observe an 
object, analyze, prove and draw their own conclusions about an object, state, or process 
(Margunayasa & Riastini, 2014). Practicum as a forum for developing science process skills, 
then the factors that influence the course of the practicum must be considered, one of which 
is the practical guide book. Practical activities in order to run according to the goals to be 
achieved require adequate facilities and infrastructure such as laboratories and relevant 
teaching materials or practical manuals (Sumarti et al., 2018). One of the efforts to develop 
student science process skills is through the use of guides practicum based on science 
process skills (Darmaji et al., 2018). This is in line with (Santiani, 2013) a practicum guide as 
a source of learning in practicum activities, which is a guide for students in developing 
science process skills. 

The results of data analysis that have been carried out indicate that there is a 
significant positive relationship between student perceptions of e-module and students' 
science process skills. This is indicated by the Pearson correlation score of 0.927 and Sig. 
(2-tailed) 0.000 at a significance level of 0.01. A good perception will produce positive results 
too. This is supported by the results of research by (Ramadhan & Soenarto, 2015) that 
students' perceptions of the completeness of practice facilities and infrastructure have a 
positive and significant effect on student learning achievement. The better an individual's 
perception of the learning object, the better the individual will be in carrying out the teaching 
and learning process (Saputra, 2014). The results of the research conducted by the 
researchers were supported by those conducted by (Nasih & Sinaga, 2019) which showed 
that the relationship between students 'basic science process skills and students' perceptions 
of using e-modules in concave mirror material was very strong. Similar results were also 
found in research conducted by (Samosir & Gurning, 2020) on the relationship between 
students 'perception toward e-module and students' science process skills has a significant 
correlation so because between the two there is a strong relationship then a good perception 
will produce good science process skills too. This is supported by research conducted by 
(Dewi & Firman, 2019) that the practicum worksheet which contains practicum instructions 
according to indicators of science process skills can affect students' science process skills. 
(Maison et al., 2020) that mastery of science process skills are influenced by the type of 
practicum guidelines used. 

The effect of students 'positive perceptions on e-module can be seen at the level of 
mastery of students' basic science process skills wherefrom the analysis that has been done 
it is found that 52.7% are in the very good category for the observation indicator, 47.2% are 
in the good category for classification indicators, 50.0% are in the very good category for 
measurement indicators, 58.3% are in the good category for predictive indicators, 55.5% are 
in the very good category for communication indicators, and 58.3% are in the very good 
category for the conclusion category. The results of data analysis on students' perceptions in 
using the basic physics practicum guidelines in the form of e-modules gave positive results 
and students were more interested in using the basic physics practicum guidelines in the 
form of e-modules. This is in line with the research of (Darmaji et al., 2019) which showed 
positive results on e-modules which were supported by most of the students who answered 
positively with various reasons which informed that the use of media could support learning 
and practicum activities and could motivate students. By using e-module learning can run 
effectively and flexibly. 
 
4. Conclusion  

There is a significant relationship between student perceptions of the e-module and 
students' basic science process skills. Where the relationship is positive, namely a good 
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perception of the guidelines used will help in developing students' basic science process 
skills. This is because a good guide will support the practicum as a forum for developing 
student science process skills. Suggestions in this study are addressed to researchers and 
lecturers. It is hoped that the results of this study can be used as a reference for further 
research. For lecturers, it is hoped that the results of this research can become a reference 
in the future in designing practical guidelines in the form of an even better e-module. 
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