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Abstract. Today’s e-learning is an essential component of an education 
process, especially in higher education. The performance of education 
process can be improved significantly when higher education applies e-
learning. Furthermore, much higher educations use e-learning, however 
many of them fail to use e-learning since they do not investigate the critical 
component of e-learning which suitable for their institution. This paper 
proposes how to identify the critical factor of e-learning in higher 
education using Hexagonal E-learning Assessment Model (HELAM) and 
Analytic Hierarchy Process (AHP). Using two type of student regarding 
the use of e-learning, i.e., the student who everyday use e-learning and not.  
Our study shows that the most critical factor chosen by intense students 
using e-learning is Course Management factor, while the most critical 
factor for not intense students is Knowledgeable. From the results of this 
study can be concluded that the students already have the confidence and 
ability that are high in using e-learning sites, but support and 
encouragement are also needed to motivate them in the use of e-learning. 
Such motivation can be their private lecture site management services as 
well as support and training so that students can be well-informed about e-
learning sites. 

1 Introduction  
Education is the unification of some elements of teaching, namely: a source of 

information, ideas, educational material as well as students. Some parts of the element 
integrate the information technology, this precipitating the birth of ideas about e-learning. 
E-learning is a teaching and learning system using internet technology to enhance 
knowledge and performance [1]. Learning using electronic media or e-learning had been 
already started in the 1970 's [2]. In Indonesia, the use of e-learning started in 1999 and 
continued to grow to this day. The selection of e-learning interface in the learning media is 

                                                 
* Corresponding author: djoko.bdy@gmail.com 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

MATEC Web of Conferences 218, 03020 (2018) https://doi.org/10.1051/matecconf/201821803020
ICIEE 2018 



useful to improve the effectiveness and efficiency of the teaching and learning process, the 
previous study show that interface is able to influenced user emotion [3]. Social aspects or 
users such as students and teacher attitude as well as technical aspects such as the quality of 
the system, the quality of the information and content as well as the quality of service are 
the important aspects in e-learning. Among these aspects, an identification should be done 
to investigate which aspect that is worth the careful attention for the e-learning site.  

This study adopts the Hexagonal E-learning Assessment Model (HELAM) developed 
by Ozkan and Koseler [4]. HELAM model is one evaluation model to assess user 
satisfaction towards a system of e-learning. HELAM is chosen because this model tries to 
offer judgments on all aspects of the faculty, students, institutions, and systems. The 
method of Analytic Hierarchy Process (AHP) is the method selected in the decision making 
on this research. Analytic Hierarchy Process (AHP) is a method used in solving problems 
that are multi-criteria (MCDM) [5]. The AHP method is a method of decision making 
which is developed to give priority when several criteria are considered in decision making. 
AHP method is widely used in earlier studies because of its ability to generate optimal 
decisions [6]. This study will classify the factors elements based on interests. Furthermore, 
the result element groups will get a major concern in e-learning.  

2 Literature Review  

Hexagonal E-learning Assessment Model (HELAM) which was conceived by Ozkan, 
Koseler [4] is a model to evaluate or measure the success of e-learning. Many scoring 
models e-learning are successful but they did not consider the importance of each aspect of 
e-learning. An assessment of e-learning in general only focuses on some aspects of the 
course. Hexagonal E-learning Assessment Model (HELAM) combines all aspects such as 
the faculty, students, institutions, and systems. Hexagonal in E-learning Assessment Model 
(HELAM) describes that the success of the e-learning system due to two concepts: social 
issues and Technical Issues. E-Learning process is open system so it will be influenced by 
social issue. In the other side, the issue is the technical factors affecting e-learning that 
emerge within the system itself and the supporting factors are complementary factors of 
using of e-learning. 

According to Ozkan, Koseler [7], HELAM has been developed to evaluate e-learning 
through six dimensions with two important issues namely (1) social issues: social issues: a 
perspective (the perspective of) student (7 factors), the attitude of the teaching staff (9 
factors) and (2) Technical Issues: the quality of the System (11 factors), quality of 
information (4 factors), quality of service (11 factors) as well as a supporting Factor (4 
factors) 
 Analytical Hierarchy Process (AHP) is one of multi-criteria decision-making models 
that can help the human’s mind frame in which the factor of logic, experience, knowledge, 
emotions, and sense are optimized into a systematic process [8-10]. AHP (Analytical 
Hierarchy Process) method is a method of decision making which is developed for granting 
priority of some alternatives when there are several criteria that should be considered, as 
well as allowing the decision makers to compose a complex problem into a hierarchy or an 
integrated set of levels. The AHP method is used to solve complex problems. It is 
performed by setting the group into a hierarchy. And then, a numeric value is used as a 
substitute for human perception in doing a comparison to deal with the priority  

3 Research Methodology 
Research methodology in the flowchart shown in the figure below. 
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Fig. 1. Research flowchart 

3.1 Stage of Research 

3.1.1 Stage of Preparation 

Preparation phase includes the study of literature, the design research, the research’s time 
schedule and location, the population and sample. Population samples are grouped into 
intensive and not intensive students using e-learning website (http://kuliah.uajy.ac.id). 

 
Fig. 2. Hexagonal E-learning Assessment Model 

Dimensions and criteria owned HELAM contain some elements that have dependencies 
or relationships of one criteria to the other. It is contradictory from AHP method because 
one of the conditions of the method of AHP requires the independent criteria and sub 
criteria. To overcome these problems, the variable is selected so the used variable is only 
independent variable. It is shown in Fig 2. 

3.1.2 Stage of drafting of the hierarchical structure and make the questionnaire 

The next step is to create of a hierarchical structure. The creation of hierarchical 
structure is the basic stage which will be used to solve the problem. After the structure is 
formed and then a Questionnaire is compiled based on the use of reference questionnaires 
from AHP (Analytical Hierarchy Process) which was introduced by the Saaty [9]. 
Preparation of questionnaires is carried out based on the obtained hierarchical structure.  

3.1.3 Stages of the Data Retrieval and Data Testing 

The stage of data retrieval is done by filling out the questionnaires, where the factor priotiry 
of quiestionare is adopted from Saaty [11]. The sampling method used sampling purposive. 
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Determination of the number of samples is 100 relying the common descriptive research 
[12]. 

3.1.4 Stages of Categorization of Data 

Based on the stage of analysis and presentation of data, the next step is to distribute the 
elements into a class which aims to divide the range into top priority data categories and 
additional priority categories [13]. 

4 Result and Discussion 

4.1 Data of Respondents 

The data was collected from 146 respondents who student which use e-learning. There were 
20 questionnaires that did not return. Based on the demographic data obtained from 
respondents, the data can be seen in the following table. 

Table 1. Respondent demographic data 

Demographic Total Demographic Total 
Gender  Use of the internet for task  
Male  45 More than 6 hours 35 
Female 98 4-6 hours 35 
Faculty  2-4 hours 60 
     Industrial Technology 29 Less than 2 hours 16 
     Economy 21 Use of the computer for task  
     Biology 25 More than 6 hours 42 
     Social and Political Science 22 4-6 hours 34 
     Legal Science 25 2-4 hours 55 
     Engineering 24 Less than 2 hours 15 
Daily use of internet  Number of courses that use e-learning  
More than 6 hours 62 0 18 
4-6 hours 48 1 24 
2-4 hours 31 2 13 
Less than 2 hours 5 3 20 
Daily use of computer  4 10 
More than 6 hours 31 >4 61 
4-6 hours 34   
2-4 hours 53   
Less than 2 hours 28   

Based on the results above,this study indicated that the internet has become part of the 
respondents’ everyday life. It is reflected that 75% of respondents have been accustomed to 
using the internet for everyday purposes above 4 hours per day. However the use of the 
internet for the purposes of completing the coursework only gets allocation fewer than 4 
hours per day. Thedata reveals that students’ attention to use e-learning are likely to be 
distracted by social media which are more familiar for them and more often to use. The 
total of respondents can be said to have been wonted to using the sites College because 61 
respondents have used the site in College for more than four courses this semester. 

4.2 Data Analysis 

Analysis of questionnaire data from respondents using the AHP method made by Saaty [9]. 
It can be seen in table 2 that the quality of the system and the quality of information 
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basically have a very strong interaction with the quality of the relevant information in the e-
learning and it is supported by the quality of a good system. The quality of the services that 
are responsive and appropriate needs is also required so that e-learning can be used 
optimally by the user. The e-learning system must be effective and efficient [14-16]. The 
effectiveness and the efficiency of the process are measured from the of user, and it can be 
used for developing e-learning which is useful to enhance user satisfaction. 

Table 2. Dimension ranking between intensive and not intensive students 

Dimension  Intensive  Not Intensive 
Weights Ranking Weights Ranking 

Learner Characteristics 0.1471 4 0.1435 5 
Instructor Characteristics 0.1405 5 0.1452 4 
Institution and Service Quality 0.1896 3 0.1980 3 
Infrastructure and System Quality 0.2330 1 0.2158 1 
Course and Information Quality 0.1907 2 0.1985 2 
Extrinsic Motivation 0.0988 6 0.0988 6 

Table 3 shows that the most important factor of the intensive student is course 
management. For students who are not intensive, a factor that is considered the most 
important one is knowledge, the factors that are considered most important for not intensive 
or student are a student's anxiety towards the system.  

Table 3. Factor global ranking between intensive and not intensive students  

Factor 
Not intensive Intensive 
Local 
weight 

Rank 
Local 

Global 
weight 

Rank 
Global 

Local 
weight 

Rank 
Local 

Global 
weight 

Rank 
Global 

Clarity 0.1656 3 0.0358 
7 

0.2035 2 0.0474 4 
Sufficient Content 0.2030 1 0.0439 4 0.2070 1 0.0482 3 

Student Tracking 0.2335 3 
0.0465 

3 
0.2389 

3 
0.0455 

5 

Course 
Management 0.2435 2 0.0484 

2 
0.2870 1 0.0547 1 

Knowledgeable 0.3443 1 0.0685 
1 

0.2798 2 0.0533 2 

4.3 Categorizing Data 

Data categorization is done through the stages of determining the number of intervals class 
followed by determining the range of the data and determining the length of the class 
intervals. 

Table 4.  Frequency distribution of global weights for intensive and not intensive students 

class Not intensive Intensive 
Range Frequency Rank Range Frequency Rank 

1 0.0594– 0.0685 1 1 0.0480– 0.0547 2 1-2 
2 0.0502– 0.0594 0 - 0.0413– 0.0480 4 3-6 
3 0.0410– 0.0502 3 2-4 0.0346– 0.0413 1 7 
4 0.0319– 0.0410 7 5-11 0.0279– 0.0346 9 8-16 
5 0.0227– 0.0319 13 12-24 0.0212– 0.0279 6 17-22 
6 0.0135– 0.0227 11 25-35 0.0145– 0.0212 13 23-35 

The category of priority is gained from data at the top of the class. The results in table 4 
major priority Category obtained from data on class 1. The table show that the top priority 
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for intensive students are: Knowledgeable while the top priority for non intensive students 
are Course Management and Knowledgeable.  

4.1 Discussion 

The result of table 4 implies that Knowledgeable Service is in the form of instructions and 
special training given to students to increase the ability of students in utilizing computer-
based learning systems and e-learning. This is inline to previous studies of Bhuasiri [17] 
that computer users and e-learning in developing country institutions have not so 
acquainted with technologies such as institutions in developed countries. It should be noted 
that e-learning is not the main need. Therefore, usually e-learning is not well performed 
[18]. Raising awareness of the importance of technology users, computer usage skills and 
knowledge is an important factor in the success of e-learning at institutions in the 
developing countries. 

Course Management services should be provided in program settings or materials to 
serve the needs of students in the education process [19]. Learning materials management 
services is a service that should be given by the developer or the owner of the system to the 
users of the system. Material management services are provided for teachers and users to 
organize and to manage the material needed for a learning activity. 

Based on the results of the elements deliberations that became the top priority for 
students who are intensive and not intensive, there are some suggestions that can be given 
to the owner and developer of the system in order to optimize the site e-learning, such as : 
- Socialization features in the e-learning are increasingly optimized so that the user can 
find out every feature of the e-learning site. Socialization can be performed by informaton 
disemanitation from the owner of the system or teachers and fellow students. It will be 
useful to encourage the students who are not intensive to use e-learning can be done by 
providing them the required knowledge and training. It will play the importance of using e-
learning site in learning. 
- Optimizing service management courses and materials courses taken by students are 
available in the system. Increasing the use of e-learning can be encouraged by faculty and 
students who routinely or even obligated use e-learning in the learning process. 

In addition, the most important factor for students foundin the study is a surprising thing 
Computer anxiety of the system becomes the most unnoticed factor for students who are 
intensive and not intensive using e-learning. They pay more attention to the technical 
aspects or factors that are derived from the system rather than the social aspects or factors 
that is originated from users. The study found that factors that can affect the success of e-
learning in higher education are related to the improvement of technology and attitude 
towards e-learning, the increased knowledge and skills of basic technology, content 
learning improvement, computer training and motivation. 
 
5 Conclusion 

The results of this study showed that college students have the confidence and ability in 
using e-learning sites, but they need support and encouragement in motivating. The 
motivation comes from the owner or developer of the system, teachers and even from 
fellow students. The study found six dimensions to implement e-learning system in college. 
These dimensions include the characteristics of student Attitude, the teachers attitude, 
systems quality, information and content quality as well as the service quality. The most 
important factor is the course management factor or services provided by the system to 
manage the courses which are being taken by students and factor in knowledge or services 
of the owner and developer of the system so that users can become well-informed about the 
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e-learning system. Further research should examine and focus on stakeholders’different 
contexts such as system developer and administrator. The results of this research may 
change from time to time by the interests of stakeholders. This insight can reveal additional 
information that is useful for the e-learning application of in college. 
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