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Abstract—Online learning provides a unique learning
experience for users as it enhances interactivity, time and place
flexibility, the potential to reach a global audience, and easy
updating of content as well as achievable capabilities and reduces
education costs. Online produces an effective and efficient
learning process. All of them are the benefits generated but not
yet fully utilized by the higher education. Data collection
techniques were conducted by distributing questionnaires and
interviews. Result analysis for model development used Unified
Model Language (UML) tool that utilized Use Case Diagram.
Learning Management System (LMS) application development to
build e-learning application employed open source software
MOODLE (Modular Object-Oriented Dynamic Learning
Environment) 2.5. Measuring tool to gauge the level of readiness
and acceptance of the application of online learning model used
Technology Acceptance Model (TAM) with 5 constructs that
were perceived Ease of Use, Perceived Usefulness, Attitude
Toward Using, Behavior Intention to Use, and Actual Usage
Behavior. Results showed most lecturers and students agreed
that the online learning model developed was easy to use, can
increase work performance, have the intention to use, the
tendency to keep using, and can be realized.
Keywords—online learning; Use Case Diagram; Unified Model
Language; Learning Management System; Technical Acceptance
Model

I.

INTRODUCTION

A. History of Online Learning
The 1980s and 1990s represent years of innovation for the
world of education in expanding online networks at all levels
of education. The presence of the World Wide Web in 1992,
generates great opportunities for online learning as it becomes
more accessible and creates new pedagogical models. The
Web also brings multimedia and extends the range of
disciplines offered online [1]. The presence of electronic
education Computer-Based Training (CBT) in the late eighties
and nineties was regarded as the foundation of e-Learning [2].
In the 21st century, the world of education focuses on the
quality of education both in-class lectures and online by
making the most of the existing technology. In addition, it
focuses on developing innovations to motivate, inspire and
educate students [3]. Online learning is a form of education
that is growing rapidly and is viewed positively by
universities, especially in the USA. This is seen in 2011 as

many as 65% of institutions stated that online learning is very
important for long-term strategic planning [4].
Online learning has been popular among college worlds. It
appears that most higher education institutions use e-learning
[5]. Online learning also provides realistic and accessible
learning opportunities for low-performing students and
increasing population growth [6].
B. Advantage of Online Learning
In the world of education, online learning provides many
benefits such as improving their experience in learning,
student-centered, and learning without being hindered by
place and time [7]. From the point of view of efficiency and
effectiveness of online learning, the benefits include reducing
travel and work time significantly and can be implemented
with more participants [8]. The student is very flexible in
managing study time, determining learning location and speed
of learning [9].
Compared to traditional classrooms, online learning is
more easily monitored, and learners are given the opportunity
to interact with many people via e-mail [10] and for slow
learners who benefit greatly because they have more time to
understand [11]. For learners who are able to hone their own
learning skills, they can use time management, review
material regularly, and seek help from either the professors or
co-workers [12].
Online learning materials are easy to update and the use of
multimedia that leads to learning can be strengthened through
the use of video, audio, quiz and other forms of interaction and
provide quick feedback and learners can tailor learning
materials to meet their needs [13] [14].
C. Challenge of Online Learning
The development of online learning is also faced with
challenges. Educators are faced with rapid technological
advances and time commitments to maintain the sustainability
of online learning processes [15]. In addition, it should be able
to develop and determine what methods are appropriate to run
online learning [16]. The consequences of online learning
result in the formation of feelings of isolation due to a lack of
sense of belonging to the community [17] [18]. The most
common disruptions are communication and technical
disruption [19] [20].
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D. Literature Review
The essential components of online learning are innovative
teaching strategies, design courses specific to online learning,
and the development of good online teaching skills [21].
Online learning not only changes the nature of teaching and
learning, but also the nature of an effective assessment process
[22] and self-regulation became an important factor affecting
the success of online learners [23].

process is divided into 4 groups: experience using e-learning,
perceived benefits, constraints or limitations, and e-learning
features.

Thus, universities, especially institutions with open access,
need to take steps to ensure that online learning learners can
perform well as face-to-face learning [24]. If there are cultural
differences derived from different national cultures it does not
negatively impact on the online learners' experience, but
rather, it is seen as a potential factor contributing to a rich
cultural learning experience [11].

Development results are evaluated by distributing
questionnaires to lecturers and students who are the target
users of the online learning model. The measuring instrument
used to measure the level of readiness and acceptance of the
online learning model is Technology Acceptance Model
(TAM). using 5 collisions perceived Ease of Use, Perceived
Usefulness, Attitude Toward Using, Behavior Intention to
Use, and Actual Usage Behavior.

Some universities in Indonesia have not utilized the
service of online learning to the fullest. Utilization is limited
to the distribution of lecture materials, task collection, and
procurement of quiz. This is unfortunate because online
learning can provide more benefits in supporting the learning
process. Looking at the above conditions, need to create a
model of online learning that is suitable and can be utilized by
universities and also a research question in this research.
II.

METHODOLOGY

A. Analysis and design method
Data collection technique is done by distributing
questionnaires to lecturers and students. Based on the results
of the questionnaire, conducted data analysis using descriptive
analysis. The goal is to know what features and functions are
desired, and know the response. After that, the interview

Based on the results of the analysis, the model design was
developed using the Unified Model Language (UML) tool that
is Use Case Diagram and the next development of Learning
Management System (LMS) application to build e-learning
application using open source software Moodle 2.5.

B. Population and sample
The population of this study is students and lecturers
of high school in Medan who have followed the online learning
lecture system. Questionnaires were distributed in 7 different
places and samples taken for each place were 30 respondents.
Thus the total questionnaire that has been spread as many as
210 questionnaires.
III. RESULTS
A. Online Learning Model
At the development stage, the model produces use case
diagrams and class diagrams. Use case diagrams describe user
groups and what features they will use. Use case diagrams are
depicted in Figure 1.

Fig. 1. Use Case Diagram
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Use case Login describes the user authentication activities
in order to use online learning services according to their
access rights. Use case Manage Course describes the activities
of entering the data subject that will be presented in online
learning. Use case Manage Class describes the activity of
input

data of a class, lecturer, and student which will be included in
online learning in that class.
Class diagrams describe entities that will be managed data
in the system and the relationship between the class sat with
another class. Class diagrams are depicted in figure 2.

Fig. 2. Class Diagram

Figure 2 illustrates entity Administrator can open multiple
courses, while a lecturer can prepare a lot of learning content.
A student can enroll in many classes, discuss with a lecturer,
and can take many exams.
Technology Acceptance Model (TAM) is used to analyze,

TABLE I.
Questions

explain and measure the factors that influence the acceptance
of the online learning model. The TAM constructs used in this
study are Perceived Ease of Use, Perceived Usefulness,
Attitude Toward Using, Behavior Intention to Use, Actual
Usage Behavior. The following descriptive data respondents
answer each dimension:

DESCRIPTIVE STATISTICS OF TECHNOLOGY ACCEPTANCE MODEL (TAM)
Lecturer Response

Student Response

Agree
Percentage

Disagree
Percentage

Agree
Percentage

Disagree
Percentage

177
90.8%
178
91.3%
181
92.8%
176
90.3%

18
9.23%
17
8.72%
14
7.18%
19
9.74%

189
90.0%
196
93.3%
197
93.8%
198
94.3%

21
10.0%
14
6.7%
13
6.2%
12
5.7%

171
87.7%
164
84.1%
167
85.6%
166
85.1%

24
12.31%
31
15.90%
28
14.36%
29
14.87%

193
91.9%
201
95.7%
196
93.3%
192
91.4%

17
8.1%
9
4.3%
14
6.7%
18
8.6%

Perceived Ease of Use
1. LMS is easy to use
2. Impressive menu design
3. Make it easy to interact
4. LMS is realized
Perceived Usefulness
1. Improve effectiveness
2. Get the required information
3. Improve quality
4. Help speed up the work
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Questions

Lecturer Response

Student Response

Agree
Percentage

Disagree
Percentage

Agree
Percentage

Disagree
Percentage

188
96.4%
183
93.8%
190
97.4%

7
3.6%
12
6.2%
5
2.6%

197
93.8%
194
92.4%
196
93.3%

13
6.2%
16
7.6%
14
6.7%

170
87.2%
185
94.9%
183
93.8%
180
92.3%

25
12.8%
10
5.1%
12
6.2%
15
7.7%

184
87.6%
183
87.1%
188
89.5%
170
81.0%

26
12.4%
27
12.9%
22
10.5%
40
19.0%

189
96.9%
192
98.5%
195
100.0%

6
3.1%
3
1.5%
0
0.0%

192
91.4%
187
89.0%
197
93.8%

18
8.6%
23
11.0%
13
6.2%

Attitude toward Using
1. Login authorization
2. Antivirus Installation
3. Personal identification
Behavior Intention to Use
1. Use apps for communication
2. Suggest to friends
3. Invite friends to interact
4. Real-time Communication
Actual Usage Behavior
1. Satisfaction with application performance
2. The model is good idea
3. Daily access

Perceived Ease of Use Constructions. Both lecturers and
students dominated with agree answers of more than 90%
results. This proved that online learning was easy to use, easy
to interact, and easy to realize and not a burden for lecturers
and students. In addition, it showed the trust of lecturers and
students for the use of online learning that was able to reduce
one's effort in carrying out the learning process because it was
easier to operate and use by lecturers and students. The result
of statistical test t-test with probability level p = 0,05 showed
that t = 0.274 < t table = 0.793. It can be concluded that there
was no significant difference between lecturers and students
related to response to the ease of use online learning model.
Thus, the lecturers and students agreed that the online learning
model was easy to use.
Perception of Perceived Usefulness. This construct was a
phase where one believes that the user of a particular system
would be able to increase one's work performance. The
respondents were more likely to agree than disagree, as
evidence showed over 80% of respondents agreed with the
answer of each question. Thus, it can be concluded that
lecturers and students believed that online learning would
increase work performance because it improved effectiveness,
improved quality, obtained the required information and
helped speed up the execution of tasks. The result of statistical
test t-test with probability level p = 0,05 showed that t = 2.850 < t table = 0.005. It can be concluded that there was no
significant difference between the response of lecturers and
students related responses to the usability of the use of online
learning model. Thus, both lecturers and students believed that
the online learning model was very useful.
Construct Attitude Toward Using. This construct measured
the user's intent to use the technology. Over 90% of
respondents agreed with the answers of questionnaire. It meant
that lecturers and students agreed to use the online learning

model assuming the user receives authorization at login,
installs an antivirus to add computer security and they get
personal identification when using this model. The result of ttest statistic with probability level p = 0,05 showed that t =
0.810 < t table = 0.856. Thus, it can be concluded there was no
significant difference between the response of lecturers and
students related responses to the accepting attitude of the
online learning model.
Construct Behavior Intention to Use. Behavior tends to
keep up with technology usage. The agreed answers were to
dominate at each point of the questionnaire with more than
80% agree. This meant that lecturers and students showed the
intention to use the online learning model. The result of t-test
statistic with probability level p = 0,05 showed that t = 0.769 >
t table = 0.442. So, it can be concluded that there was a
significant difference between the response of lecturers and
students to the intention to use the online learning model.
Construct Actual Usage Behavior. Both lecturers and
university students agreed, by more than 80%, that they
satisfied with the performance of this application, this model
was good for online learning, and it can be implemented.
Thus, users would likely to access the system as often. Based
on t-test statistic test with probability level p = 0,05 showed
that t = 0.2496 > t table = 0.013. Therefore, it can be
concluded, there was a significant difference between the
response of lecturers and students related to the response to
real conditions in using the online learning model.
IV.

CONCLUSION

The development of online learning model, developed
based on the utilization that has not been utilized optimally,
especially in Indonesia, and also as the answer to the research
question that the proposed model is a suitable online learning
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prototype and can be utilized by universities. Based on the
results of the evaluation using TAM approach consisting of
five constructs, showed that most of lecturers and students
agreed that online learning model developed were easy to use,
can increase work performance, have the intention to use,
tendency to keep using, and can be realized model online
learning.
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