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I. INTRODUCTION
Online learning is the new learning mechanism which is 
considered as an internationally recognised qualification and 
the learners does not need to attend classes on campus. There 
are many terms used to describe learning that is delivered 
online, via the internet, ranging from Distance Education, to 
computerized electronic learning, online learning, internet 
learning and many others. We define online learning as 
courses that are specifically delivered via the internet to 
somewhere other than the classroom where the professor is 
teaching. It is not a course delivered via a DVD or CD-ROM, 
video tape or over a television channel. It is interactive in that 
you can also communicate with your teachers, professors or 
other students in your class. Sometimes it is delivered live, 
where you can “electronically” raise your hand and interact in 
real time and sometimes it is a lecture that has been pre-
recorded. There is always a teacher or professor interacting 
/communicating with you and grading your participation, 
your assignments and your tests.  Online learning has been 
proven to be a successful method of training and education.

The biggest issue that might arise in the online learning 
system is the lack of learner interests on the online learning 
system. Some of the factor of learning system might change 
the learner focus which would lead to failure of the system. 
Thus online learning systems should capable of finding the 
learners behaviours and changes to make them to focus on the 
assessment. This would be more difficult for some of online 
learner which needs to consider for the better performance [1]. 

Learning attitude is defined as a thoughts and actions of the 
individual person in doing some works. Every learner would 
have their own learning attitude which would differ with 
other learner attitudes. So, single evaluation method may not 
be suited for every learner. Each learner should treat with the 
different evaluation method based on their learning attitude. 
However, finding the learning attributes of the online learners 

with the concern of the differentiating their learning 
behaviour would be more difficult process.

The overall research of this work concentrates on 
discriminating the learning attributes of the online learners. 
The proposed research work automates the disengagement 
detection process by introducing the machine learning 
approach namely Transductive support vector machine 
(TSVM). This approach would learn the training data set that 
contains various online learners’ opinion about the learning 
system. After finding the learner who is disengaged. The 
disengaged learners would be classified into two classes 
namely Partially disengaged and Fully disengaged. This 
classification is done using the naive bayes classification 
algorithm. After classification of the disengaged learners, the 
system assigns tasks based on learner’s classification.

The organization of the proposed research work is given as 
follows: In the section 2, various previous research works that 
has been conducted in terms of finding the disengagement 
activities of users. In the section 3, detailed discussion of the 
proposed research methodology is given. In the section 4, 
experimental evaluation of the proposed research 
methodology is given in depth. In the section 5, Final 
conclusion of the research method is given. 

II. RELATED WORKS
Research undertaken in the area of attitude and attitude 
formation shows that attitudes and beliefs are linked, and 
attitudes and behaviours are linked; moreover, attitudes are 
essentially divided into likes and dislikes [2]. With the broad 
expansion of ICT in education during the last decade, many 
research studies have explored the attitudes of users 
(educators and students) towards the integration of ICT in 
education [3][4][5]. Similarly many research studies analysis 
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the learners attitudes and identifies the unmotivated learners 
in online learning [6][7][8][9][10][11].

University students in developing countries have varying 
attitudes towards e-learning but generally their attitudes are 
positive [12]. This was emphasised in [13] who pointed out 
that many students had positive attitudes towards e-learning 
because it had a positive impact on their motivation as well as 
self-esteem. 

In some developing countries, the learning process and the 
adherence to traditional practices are inseparable. Thus, 
technology-based tools for e-learning are viewed as an 
interference with the practices that have been valued for 
generations. A good example of this scenario is Botswana. 
The socio-cultural environment in Botswana is very strong. 
Students in Botswana’s higher learning institutions are still so 
strongly embedded in it that their attitude towards e-learning 
reflects it. Despite having taken significant steps towards a 
Western-style economy and towards urbanisation, the 
country maintains strong connections to its traditional roots. 
According to [14], students gain most of their knowledge 
from their integration with the various communities that have 
strong values, knowledge and beliefs. 

However, the reserved attitude towards technology-based 
learning tools in Botswana and other developing countries is 
gradually disappearing, as the obvious usefulness of these 
tools is being realised. As Internet-enabled mobile devices 
are becoming more and more popular in developing 
countries, so is the range of areas in which they are applied; 
and this includes e-learning. Mobile devices such as Internet-
enabled phones are very popular and are increasingly being 
used for blogging and social networking; this, in turn, helps 
improve user attitudes towards e-learning. 

According to [15] however, the physical separation between 
the learner and the instructor tends to create a feeling of 
isolation on the part of the learner leading to negative 
attitudes. 

A 2002 survey carried out in Pakistan’s Virtual University 
with 387 undergraduate students in their final year of study 
concluded that over 90% of the students viewed learning 
through satellite TV and the Internet as advantageous, and 
student attitude towards e-learning were generally positive 
[16]. In [17] identified student attitudes as a factor that 
determined how e-learning was adopted in Iran. In [18] stated 
users who were very familiar with web technologies and the 
skills needed to use computer and mobile devices for 
instruction developed positive attitudes. On the other hand, 
students who were not skilled in ICT became anxious about 
the use of computers, had lower expectations from 
educational technology, and they did not believe in the 
benefits of e-learning [19].

III. DISCRIMINATING LEARNING 
ATTITUDES

Online learning is the most important and growing field in the 
real world environment which eliminates the need for 
students or learners to show up in the class room to learn the 
new things. Online learning system eliminates the 
maintenance of class room system with various technologies 
and professional. And also students can learn from anywhere 

without reaching the school. However, some drawback of 
online learning system might reduce the involvement online 
learners. This process of not involving in the online learning 
system is called as disengagement activity. This 
disengagement activity would occur due to many reasons like 
inconvenient environment, inconvenient learning time 
schedules, improper learning materials and soon. 

Generally traditional evaluation system would follow the 
fixed pattern for all learners. This single and fixed traditional 
evaluation system may not be suitable for the real world 
learners who are having different learning attitudes. In this 
research work, learners are discriminated in terms of their 
disengagement activity that occurs because of the various 
learning attitudes. The overall research work is automated by 
introducing the machine learning approach namely 
Transductive support vector machine. This will train the log 
files of the various online learners based on which active 
users would identified as disengaged or not. After finding the 
disengaged learners those would classified into two classes to 
discriminate them. The classes that are used for 
discrimination are, “Partially disengaged and Fully 
disengaged”. Based on these classification results, learners 
would be treated with different methodologies, so that 
disengagement possibility can be reduced considerably. The 
overall flow diagram is given in Figure- 1.

The processing step of proposed research methodology is 
listed as like follows:

ØLearn the log files of online learners

ØFind the disengaged learners among active users

ØClassify the disengaged learners based on the learning 
attitude

ØAssign tasks based on their class

These steps are explained clearly in the following sub 
sections.

Figure 1. Overall flow of Proposed research work

A. LEARN THE LOG FILES OF ONLINE LEARNERS

In the proposed research work, the log files of 120 learners are 
gathered from the online learning environment namely Quasi 
Framework [20]. The identified log files will be learned and 
categorized in accordance to their activity behaviour. This 
learning is done by using the machine learning algorithm 
called TSVM which aims to categorize the log files that are 
identified based on their type and nature. This TSVM 
algorithm is used to avoid the convergence problem which 
may occur due to the large volume of data.

TSVM is the iterative algorithm which aims to cover the 
unlabelled data present in search space with the help of 
transductive function by separating the hyper plane 
optimally. In the training phase of the TSVM, unlabelled data 
will be considered for the classification. That is the log files 
without label will be considered in the training phase for the 
better classification process. By using the TSVM 
methodology, better generalization capability of the classifier 
can be achieved. Also, this methodology aims to move the 
hyper plane gradually based on reaching a finer place. This 
methodology aims to achieve a finer place by achieving the 
generalization capability of the classifier. A finer hyper place 
position can be achieved by iteratively doing this mechanism. 
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IV. EXPERIMENTAL RESULTS
The experimental evaluation was conducted in the proposed 
research framework in which classification algorithm is used 
for discriminating the learning attitudes of the disengaged 
learners. In the proposed research, naive bayes algorithm is 
used for classification purpose which can provide improved 
results than the other classification algorithm. The evaluation 
is conducted between the various classification algorithms to 
prove the effectiveness of the proposed research 
methodology. The classification algorithms that are used in 
this work for experimental evaluation are listed as follows:

• Naive bayes

• Random Forest

• Random decision tree

• Alternative decision tree

True positive and accuracy is considered as a key factor to 
confirm the quality of our proposed methodology, similarly 
other indicators such as false positive rate, precision, error 
rate are also calculated. Experimental results are listed in 
Table-3.  Among the experimental results, we obtained, it 
confirms that the naïve bayes classification will give better 
classification results than other algorithms. The Confusion 
matrix of naïve bayes classification algorithm is listed in 
Table-4. The diagrammatic representation of the accuracy 
metric comparison is illustrated in the Figure 2.

Table 3: Experimental Results

Table 4: Confusion Matrix for Naive bayes Classification

Figure 2. Accuracy comparison chart
In the Figure 2, accuracy comparison is done between the 
various classification algorithms namely Naive bayes, 
Random Forest, Random Tree and Alternative decision tree.  
From this figure, it is proved that the naive bayes algorithm 
can accurately discriminate the disengaged learner’s 
behaviour then the other classification algorithms. It is 
because of; naive bayes algorithm consumes less number of 
iteration than the other classification algorithms. The 
accuracy value of the naive bayes algorithm is 89.17, 
Random Forest algorithm is 87.5, Random decision tree 
algorithm is 88.33 and Alternative decision tree is 85. 

V. CONCLUSION
Online learning system is the most popular field in the real 
world environment such as teaching, learning, research field 
and so on. Learners are motivated to use the online learning 
system to avoid attending schools or libraries. In the proposed 
research work, the learner’s attitude can be classified into 
three types namely Engaged, fully disengaged, partially 
disengaged.  The most of the reason for fully disengaged lies 
outside of the scope of the log files, hence it is difficult to 
identify the solution.  Thus we conducted an online survey 
that includes a questionnaire to know the user behavioural 
thoughts. Similarly, for the partially disengaged learners, 
whenever the learners lead to disengagement. The system 
generates pop up messages to change the user focus and so on. 
In the future perspective, we need to classify the partially 
disengaged learners in to more categories and motivate them 
based on their category. 
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