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Abstract— This study is about the development of online 

learning media or e-learning, which is based on the Moodle 

Learning Management System (LMS) in physics learning. This 

study aims at investigating the feasibility, practicality, and 

effectiveness of e-learning within the learning process. The 

development model used in this study was the ADDIE model 

consisting of Analyze, Design, Development, Implementation, 

and Evaluation. The trial subjects in this study were 13 

students of Physics Education Department of Universitas 

Papua who enrolled in Physics 101 during the second semester 

of the 2018-2019 academic year. The appropriateness of e-

learning media was obtained through the feedback sheet filled 

by seven validators, which consisted of learning media experts 

and practitioners, whereas, effectiveness and practicality of the 

e-learning media were obtained through  students’  responses 

following the learning process. This study reveals that the 

developed learning media is within appropriate categories in 

all its aspects, such as layout, navigation aspect, function 

aspect, and pedagogical aspect. The students’ responses on 

the utilization of this e-learning media turn out to be effective 

and practical in each aspect of the assessment. Therefore, 

Moodle LMS based e- learning media is appropriate to be 

utilized in physics learning. 
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I. INTRODUCTION 

The rapid advancement of technology in industrial 

revolution 4.0 significantly influences the education world. 

Educational institutions who were not able to keep up with 

this development, especially  the  implementation  of  

technology within the learningprocess, will be left out in the 

competition [1]. Utilization of technology media in 

educational institutions, especially universities, would be 

able to increase the quality of its institutions due to effective 

implementation of technology in speed up the process and 

access, and reducing conventional administration process 

[2]; [3]; [4].  This development of technology greatly helps  

the education process, especially in its implementation 

during the learning process [5]; [6]. Utilization of 

information technology and communication in learning at 

least has three important roles for the content of the learning 

as learning media and as learning tools [7]. Technology 

advancement has enabled new ways of teaching and 

learning, such as online learning where learners use their 

personal computer during the learning process [8]. 

Utilization of computer in learning process enables students 

to explore and to gain information from extensive 

resources. 

One of the utilization of information and 

communication technology in learning is through online 

learning using e-learning media. E-learning is a learning 

activity that utilizes electronic devices. E- learning 

implementation plays a significant role in the transformation 

process of learning into digital learning, both the system and 

the content of learning [9]; [10]. Various learning model  can 

be implemented  through  e-learning  media.  E- learning 

media is more effective in helping the learning process, for 

either the teacher or the learners [11]. E-learning can  provide  

better  learning outcome due to learning facilities that are 

available for learners anytime and anywhere  [12]. Learners 

can access the topics and materials in e-learning anywhere 

anytime. 

One of the e-learning media that can be utilized to manage 

the teaching and learning activity is the Moodle Learning 

Management System (LMS) [13]. This Moodle LMS-based 

e-learning is an open source application that can  be  

downloaded  from the  Moodle  official website,  moodle.org.  

In order to access this application online, this Moodle needs 

to be installed into a web hosting, which usually registered 

or bought for certain active period. In addition to using web 

hosting, there are also various Moodle service providers that 

can be directly used, both for free and paid services. There 

are several advantages of  this  Moodle online system, such 

as setting an  automatic learning schedule, thus the material 

provided by the teacher will be easily obtained and  learned 

[14]. Utilization of  Moodle  as  e-learning  media is very 

appropriate, especially in  higher education as it is 

supported with various features that support the 
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implementation of online lecture/learning. Moodle is the 
best e-learning platform [15]. The variety of features within 
the e- learning, such as availability of reading resources, 
worksheets, online exercise  facility,  and discussion forum 
facility as means for lecture and students online interaction  
are  necessary, especially for higher education students as 
they are meant to be creative and comprehend their 
understanding on their topics [16]. Moodle e- learning is 
equipped with various facilities to support online learning, 
hence, enable students to learn independently and is expected 
to increase their thinking skills. 

Utilization of e-learning, especially in higher education, 
is very important to increase students’ interaction with 
lecturer. The availability of unlimited learning resources and 
resources that made it possible for students and lecturer to 
share with more advance higher education institution will, in 
turn, improve the quality of higher education and its output. 
Currently, the learning process in several universities in 
Papua is yet to implement e-learning effectively due to their 
limited resources. Their website servers are often inactive, 
thus, e-learning is yet to be implemented. Therefore, an e-
learning facility that can be accessed anytime and from 
anywhere needs to be developed. 

II. METHODS 

This is a development study with ADDIE development 
model. ADDIE is a research and development model 
which comprised of Analyze, Design, Development, 
Implementation, and Evaluation. Within the analyze stage, 
several performances and needs analysis that encompassed 
the initial student's ability analysis and material coverage 
that would be developed were performed. In the design stage, 
e-learning media design, which comprised of media 
selection and development of format and storyboard were 
carried out. 

Meanwhile, in the development stage, the development 
of learning media and feasibility test by the validators were 
carried out. Further, in the implementation stage, the e-
learning implementation trial in learning was carried out. 
Finally, in the evaluation stage, the evaluation of students’ 
responses to the implemented learning was performed. 
ADDIE has an advantage due to its complete stages and 
constant revision, thus, the output learning media would be 
effective and optimum [17]. The test subject in this study 
were students of Physics department of Faculty of 
Education and Teaching Sciences, Universitas Papua, who 
enrolled in physics 101 with the total of 13 students in 
the second semester of the 2018-2019 academic year. 
Assessment of the e-learning media involved seven 
validators from media experts and material experts from 
Universitas Negeri Yogyakarta and practitioners from 
Universitas Papua. The developed learning media was 
assessed from the layout, navigation, function,  pedagogic  
aspects [18]; [19]; [20]. Feasibility analysis to assess the 
content feasibility of the developed e-learning media was 
Aiken’s V formula [21]; [22]. 

 
V = Ʃ s / (n (c - 1)) (1) 

 

V refers to the agreement index of the validator on the 
appropriateness of the item, s refers to the score given by 
the validator deducted with the lowest assessment score, 
while n represents the number of the validator, and c is the 
number of categories that can be selected by validator [23]. 
Effectiveness and practicality assessments of the developed 
e-learning media were obtained from the students’ 
responses following the learning process. The 
questionnaires were distributed based on the statements as 
presented in Table 1 [24]. 

The technique of data analysis used to analyze students’ 
responses was Rasch modeling. This modeling was carried 
out using Winstep application. This Rasch modeling created 
a more accurate analysis and so far is yet to be surpassed by 
other techniques of analysis [25]. Rasch modeling is more 
effective to describe students’ responses in the 
questionnaire.  

Table 1: Effectiveness and Practicality Assessments of the 
developed E-learning Media. 

 

Assessment Statement Code 
Effectiveness a. Utilization of e-learning 

media can increase students’ 
spirit to study 

P1+ 

b. The e-learning media can 
assist in obtaining 
information regarding the 
currently studied physics 
topic 

P2+ 

c. The e-learning stimulates 
curiosity 

P3+ 

d. E-learning media can create 
independent learning 

P4+ 

e. E-learning media can help 
develop analytical thinking 
skill 

P5+ 

f. E-learning media can help 
develop evaluation skill 

P6+ 

g. E-learning media can help 
develop creative skill 

P7+ 

Practicality a. E-learning is 
complicated//difficult to use 

P8- 

b. Combination of background 
and front ground screen of e- 
learning media is appropriate 

P9+ 

c. Hyperlink among files within 
the e-learning media can be 
easily accessed 

P10+ 

d. Pictures, illustration, graphics 
or video within e-learning 
media draw learners interest 

P11+ 

e. Materials in e-media learning 
are presented in sequence 

P12+ 

f. Texts within the e-media can 
be easily read 

P13+ 

 

III. RESULTS AND DISCUSSION 
The first stage in this study is the analysis stage. 

This stage covers a performance  analysis and a need 
analysis. In performance analysis, the ability, motivation 
and  students’  performance were analyzed. Meanwhile, in 
need analysis, materials coverage and learning strategies 
were analyzed. Current observation in the Department of 
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Physics  Education of Universitas Papua revealed that 
students’ ability  and learning motivation were varied. 
There are students with high learning motivation; 
however, the majority have low learning motivation and 
ability. These different learning abilities are due to their 
different basic ability when they were in high school.  If 
the background of the students is further analyzed, there 
are students from the natural science department, social 
science, and those who enroll in Physics Department from 
vocational schools which were taught only a bit of 
physics topics. This different background ability is very  
important  to  direct and to facilitate them in learning 
[26]. Utilization of Moodle-based e-learning media is one 
of the appropriate learning media  to  facilitate  students in 
learning  as it has a variety of functions  and contents [27]. 

The topics coverage presented  in  e- learning media 
were basic physics topic on electrical circuits. The topic 
covers themes such as the electric battery, the strength of 
a current within a circuit, the resistance of  a  resistor 
circuit, the degree of electricity power, resistor circuit and 
capacitor circuit, an  electromotive force (EMF), the 
Principles of Kirchoff law, and the magnitudes in RC 
circuits. The electric circuit topic is an abstract physics 
topic. Such an abstract topic is usually difficult for 
students to directly understand through lecturing method 
without any learning media [28]. Description of abstract 
physics topic is more appropriately described using 
information communication technology learning, to 
simulate abstract materials,  thus, easier to understand [29]; 
[30]. The curriculum used in the Department of Physics 
of Universitas Papua is suitable with the national 
curriculum standard for higher education, which based on 
learning achievement. 

Next, on the design stage, the prototype for learning, 
which consisted of a selection of media and its format, initial 
design, and creation  of storyboard. In this stage, Moodle 
LMS-based learning media was design. The design of e- 
learning consisted of registering the web-server hosting of 
the e-learning to enable online access. The next step was 
to create content and the initial e-learning features, setting 
the user accessibility. Course feature in Moodle LSM- 
based e-learning consisted of two types of features, weekly 
model feature and materials topic  feature [31]. 
Implementation of e- learning for basic physics of physics 
101 used material topic feature. In each topic material, 
virtual experiments learning are presented. Through virtual 
experiments  on e- learning, students can directly simulate 
materials that they learn online [32]. The facility to upload 
their assignments is also provided in each topic materials; 
hence, students can submit their assignments directly and 
find out their grades The developed product in this study is 
Moodle LMS-based e-learning media. The developed e- 
learning consists of initial feature, main page, and course 
page as shown in Figure 1(a) and Figure 1(b). For a user 
with no user name and password, the direct sign up can 
be directly made through clicking the new user sign up 
feature. Further, the lecturer can sign up students who have 
been enrolled in a subject to this e-learning media. 

 

 
(a) 
 

 
(b) 

Figure  1:  The  developed  e-learning  (a)  Initial  feature before 
login (b) The main page feature after login. 

 
Students who have enrolled in this online class can 

attend the course online using various facilities provided in 
e-learning. The available facilities consist of topic 
materials, learning media, discussion forum, assignment 
space and test that can be accessed online anywhere anytime. 
The features of the e-learning are presented in Figure 2(a) 
and Figure 2 (b). 

Moodle-based e-learning media can also be operated through 
mobile Moodle application that can be downloaded and 
played in android smartphone. The access easiness of 
Moodle LMS-based e-learning, either through phone or 
computer can motivate students to learn. Learning habit needs 
to be trained to students for long life learning. Utilization of e-
learning media is one of the appropriate solutions to train 
students’ discipline and learn to study and discover a 
currently learned concept [33]. Utilization of ITC media, e- 
learning, students are also trained to work and utilize current 
technology that has penetrated all aspects of their lives [34]. 
Utilization of e-learning can also create students’ learning 
habit as learning is not only in class but also from anywhere 
and anytime. 
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(a) 

 

 
(b) 

Figure 2: The features of the e-learning (a) Materials in each 
meeting topic (b) Virtual experiment facility that can be 
operated through e-learning. 

 
Next, on the development stage, the Moodle LMS-based 

e-learning was developed. The media were then validated 
and revised based on the input from the experts and revision 
following the trial. The steps in this development stages were 
validation and feasibility test. The validation was to test 
whether the developed media have met the validity criteria 
based on the assessment of the validators and practitioners. 
The limited trial was to test the practicality and effectiveness 
of the developed media. There was seven (7) validator in 
this study, experts’ validators from Universitas Negeri 
Yogyakarta and practitioners’ validators from Universitas 
Papua. Feasibility test involved experts’ validators on 
learning media, physics learning experts, and evaluation 
experts on physics learning 

The  validation  result  was  that  the  developed learning 
media gained a V Aiken value of more than 0.76 (based on 
Aiken table value for seven validators of 4 assessment scale). 
This result showed that all statements were appropriate for 
each assessment aspect, layout, navigation, function and 
pedagogy as shown in Table 2. The recommendation from the 
validators on the developed e-learning media was on the 
presentation of learning material and students’ worksheet that 
contain physics symbols that should be adjusted its writings, 
such as italic writing and utilization of type of letter and 
utilization of appropriate physics symbols for the strength of the 
current with ampere unit. Activate online forum discussion, 
thus, students can directly interact with their lecturer. Clearly 
write the time to accomplish the task in each presented topic 
materials. These suggestions from the validator are then taken 
into consideration by revising the developed e-learning media 
to be appropriate for students’ online learning 

 

Table 2: Feasibility analysis of the e-learning media. 
No. Aspect Statement V Category 
1. Layout 

aspect 
a. Layout of the 

content in e- 
learning is 
proportional 

0,95 Feasible 

b.The feature of e- 
learning is 
interesting 

0,86 Feasible 

c. Suitability of 
background with 
the content 
utilization 

0,86 Feasible 

2. Navigation 
aspect 

a. Directory and 
category are 
clear for the user 

0,81 Feasible 

b.Simple/consisten 
t utilization of 
content in each 
feature 

0,81 Feasible 

c. Utilization of 
text in e-learning 
can be clearly 
read 

0,81 Feasible 

d.Automation of 
features within 
e-learning 

0,81 Feasible 

3. Function 
aspect 

a. Easy adaptation 
with e-learning 
interface 

0,81 Feasible 

b.E-learning 
resources can be 
well 
accessed/functio 
ned correctly 

0,81 Feasible 

c. Easy to search 
for information 

0,81 Feasible 

 
4 Pedagogy 

Aspect 
a. Clarity of the 

function and 
users tasks 
(lecturer and 
student) in e- 
learning 

0,81 Feasible 

b.Clear learning 
strategy in e- 
learning 

0,86 Feasible 

c. Effective means 
of feedback 

0,81 Feasible 

d.E-learning 
media can 
increase 
students’ 
creativity to 
learn 

0,86 Feasible 

e. Facilities in e- 
learning develop 
students HOTS 
ability 

0,86 Feasible 

 
In this stage, e-learning media was implemented on 

students who enroll in basics physics subject in the 
department of physics of Universitas Papua. The learning 
online learning consisted of four main themes on electrical 
circuits. The topic covers the electric battery, the current 
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strength of a circuit, the resistance of a resistor circuit, the 
extent of electric power, resistor circuit and capacitor 
circuits, an electromotive force (EMF), the principle of 
Kirchoff law, and the magnitudes in RC circuits. Students 
learn online through e-learning by utilizing the learning 
facilities provided, which consists of learning materials, 
learning media (virtual experiments), interactive 
assignments, and discussion facility through the discussion 
forum  

Students’ active participation is evident in online 
learning, where they actively discuss within the discussion 
forum and submit their online assignments. Students’ active 
participation is also evident from the log activity, where they 
often log in to access the e-learning. Utilization of e-learning 
ease students to learn  as  it can be accessed anywhere 
anytime. Students are encouraged to participate actively in 
learning. In e-learning, the lecturer is no longer the only 
source of learning, students can gain various sources of 
materials by utilizing the digital searching feature, either 
through the facility provided in e-learning or free online 
search on the internet [35]. 

The final stage in this study was evaluation. This stage 
was to analyze students’ responses on the e- learning, to 
find out the effectiveness and practicality of the developed 
e-learning media. The 

effectiveness and practicality assessment was carried out 
following the implementation of the developed online e-
learning media. The analysis of students’ responses using 
Rasch modeling through Winstep application is shown in 
the following Figure 3. 

 

 
Figure 3. Students’ responses on e-learning utilization. 

 

The students’ responses show that the person measure is 
+1.81 and is larger than 0.00. This points out that the average 
students’ responses in the questionnaire are largely agree. On 
Figure 3, it is shown that on the right side there are eight 
students (12, 04, 06, 13, 01, 03, 09, and 11) with high 
accessibility level. These eight students provided high 
responses in each statement within the questionnaire. On 
the bottom right side, there is only one student (08) who gave 
low responses on each statement. Further analysis, showed 
that this one student activity was less active in an online learning 
activity; therefore, extra attention from the lecturer needed 
to guide this student. 

On the right-hand side in Figure 3, it shows that 
statement P11 is the hardest to be agreed by the students on 
picture feature, illustration, graphics or video within the e-
learning media. The next statement that students’ found 
difficult to agree is statement number P9 on the suitability of 
the foreground and background picture in e-learning media. 
These statements (P9 and P11) were difficult for students to 
agree on as the e- learning media was design using the 
default template provided by Moodle. Thus, layout and 
features adjustment are needed for each presented course. 
The lecturer needs to adjust the layout of the online learning 
with the Moodle template; hence, the readability of the 
content would be better. In general, students agree with the 
e-learning media. Students appear to utilize the Moodle-
based e-learning media actively. The utilization of e-
learning media has an impact on the students’ attitude, 
where they tend to learn and discover the concepts 
independently [36]. Learners consider that by using e-learning 
media, they will have more time to compare conventional 
learning, as they can access  the learning materials anywhere 
anytime [37]. Utilization of e-learning media encourages and 
motivates students to learn. These learning habits draw 
students’ interest and provide good responses on the 
utilization of e-learning. 

IV. CONCLUSIONS 
This study shows that the developed e-learning media 

is within the appropriate category based on the validators’ 
assessment on each assessed aspect, such as layout, 
navigation aspect,  function  aspect, and   pedagogic   aspect.
 Effectiveness and practicality assessment of the 
developed e-learning media are based on the students’ 
responses. Students’ responses following the tryout  of  
using this developed e-learning media were that it is 
effective and practice in each assessment aspect. Therefore, 
this Moodle LMS-based e-learning media can be 
implemented in physics learning 
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