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Abstract: Web-based learning systems provide flexible ways for learners to develop their 
own learning strategies. However, some learners may experience more disorientation 
problems when they need to decide the learning strategies by themselves.  In other words, not 
all of learners are suitable to use the Web-based learning systems. Therefore, it is necessary to 
investigate how learners’ individual differences influence their disorientation problems. To 
this end, this study addresses this issue. Unlike other previous studies, we will not only 
examine how learners’ individual differences influence their disorientation but also investigate 
how the learners’ disorientation influences their learning performance. The other novelty of 
this study is the fact that we use a data mining approach to conduct data analyses. The results 
indicate that learners’ computer experience is a major factor to influence their disorientation. 
Moreover, their disorientation may also influence their learning performance. The results are 
useful for developing Web-based learning systems to reduce learners’ disorientation. 
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Introduction 
 

The major advantage of the Web-based learning systems corresponds to their flexibility 
[2]. More specifically, learners can obtain information from the Web-based learning systems 
by different ways [17]. More specifically, the Web-based learning systems provide a 
nonlinear way to help learners develop their own learning strategies. 

On the other hand, learners have diverse background, including subject knowledge, 
cognitive styles, Internet skills, and computer experiences, and so on [3]. Thus, not all 
learners feel comfortable to develop learning strategies by themselves. In other words, some 
learners may feel confused when they use the Web-based learning systems. Therefore, 
reducing learners’ disorientation problems needs to consider their individual differences. In 
other words, there is a need to investigate how individual differences affect learners’ 
disorientation problems when using the Web-based learning systems. Such investigation is 
important because understanding learners’ disorientation is helpful to develop the Web-based 
learning systems that meet learners’ real needs [8] and it can provide guidelines for designing 
Web-based learning systems that can accommodate learners’ individual differences and their 
corresponding disorientation problems. 

In addition to identifying the relationships between learners’ individual differences and 
their disorientation, another important issue is how learners’ disorientation problems 
influence their learning performance [13]. In summary, learners’ disorientation problems may 
not only be influenced by their own individual differences but also affected their learning 
performance. In other words, it is helpful to understand learners’ disorientation because such 
understanding can be useful to develop the Web-based learning systems that can enhance 
learners’ performance. 

Therefore, we not only need to investigate the relationships between learners’ individual 
differences and their disorientation, but also should pay attention to analyzing how the 
learners’ disorientation problems influence their learning performance. To this end, the study 
presented in this paper investigates these two issues. Such investigation can contribute not 
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only to provide the knowledge of how to reduce learners’ disorientation problem from an 
individual difference perceptive, but also to provide the understanding of how to enhance 
learners’ performance by reducing their disorientation problems. To conduct a deep 
investigation, a data mining approach is adopted because our previous research shows that it 
can discover some unexpected relationships [5]. This paper is organized as follows. In section 
2, the literature review is described. In section 3, the methodology used to achieve our aims is 
described. In section 4, the experimental results are presented. The conclusions are 
summarized in the last section. 
 
Literature Review 
 

Previous studies indicate that non-linear learning strategies may cause learners’ 
disorientation problems. In other words, learners may get lost or become disorientated in the 
Web-based systems [17]. In an early study, Perlman [9] indicated that the learners’ 
disorientation problems can include uncertainty over what learners had and had not read, the 
lack of organizational cues to find the information they wanted. Based on these disorientation 
problems, recently, a number of studies investigate the relationship between learners’ 
individual differences and the degree of disorientation when using the Web-based systems. 
Ford and Miller [7] indicate that females more easily get lost than males. In addition to 
gender differences, Mohageg [15] suggested that novices might more easily get lost than 
experts. Therefore, there is a need to provide novices with suitable content structure to reduce 
their disorientation problems. Moreover, Last et al. [13] indicate that the level of students’ 
prior knowledge may influence their disorientation problems. As showed in their work, 
students with high prior knowledge reported positive feelings about using the system and vice 
versa. Moreover, they also indicated that the students’ disorientation problems may also 
influence their performance. In summary, such findings provided the guidelines for the 
improvement of the design of the Web-based systems so that learners can avoid getting lost. 

Although the aforementioned studies indicate that learners’ disorientation problems, 
which may be influenced by their individual differences, have great impacts on their 
performance, they mainly conduct data analyses with statistical techniques to which are used 
to prove known relationships by verifying existing knowledge [16]. However, the problems 
of the statistical techniques lie within the fact that such techniques cannot detect unexpected 
relationships [20]. To address this issue, a data mining approach is a better candidate because 
it can search for valuable information in large volumes of data [11] and uncover some 
unexpected relationships. The main difference between statistical analyses and data mining 
lies in the aim that is sought. The former is used to verify existing knowledge to prove a 
known relationship [16] while the latter is aimed at finding unexpected relationships [20]. 
Due to the fact that the data mining approach can provide such benefits, recently, several 
studies used the data mining approaches to evaluate the effects of learners’ behaviors. These 
studies demonstrate that clustering is a useful data mining method (e.g.,[14]). The clustering 
method is mainly used to partition rough data into several groups base on their similar 
features [19]. It is suitable for investigating differences and similarities among learners’ 
behavior. For example, an early study by Hay et al. [12] adopted a clustering algorithm to 
extract sequences with similar behavioral patterns. Their results indicated that learners’ 
navigation patterns are distinctive among different clusters. It implies that clustering can 
provide the structural properties to identify dissimilarities between each group. Moreover, our 
recent research [4] adopts a clustering method to investigate the relationship between human 
factors and students’ learning behaviors in the Web-based learning systems. The finding of 
their work indicates that prior knowledge and subject content are two potential factors, which 
can distinguish learning behaviors among different clusters of learners. 
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Filling out personal  information Taking the Pre-test

Taking the Post-testInteracting with the Web-based 
learning system.

Taking the Questionaire
 

Figure 2. Procedures. 
 

Table 1. The details of questionnaire. 
 

ID Question 
1 I felt the structure of this system not clear. 
2 It is very difficult to know which buttons/icons corresponded to the information I wanted. 
3 I sometimes got lost because the buttons and icons made me confused. 
4 I would have found it more helpful to be given a suggested route through this system. 
5 It is hard to find a route for a specific task in this system.
6 I got confused because same page was available through different links or buttons. 
7 When proceeding through this system, I was confused which options I wanted, because it 

provided too many choices. 
8 The links provided in this system cannot help me discover the relationships between different 

concepts. 
9 It is not easy to choose any learning topics according to my needs and progress. 
10 It is not easy to choose learning sessions according to my needs. 
11 It is not easy to review something that I have learnt in this system. 
12 I felt confused with the links that show different colors. 
13 I was lost with using back/forward buttons. 
14 I have difficulties in browsing pages containing texts and links in the same pages. 
15 When I navigated in this system, I often forgot where I was. 
16 Sometimes I found it hard to keep track which bits I had learnt. 

 
Data Analysis: In this study, a clustering method was used to analyze the participants’ 
individual differences, the participants’ learning performance and the participants’ responses 
to the questionnaire. Among a variety of clustering techniques used for clustering method, a 
K-means [10] algorithm is widely used to partition the data into several clusters according to 
their similar features. The major principle of the K-means algorithm uses k initial centers, 
each of which is assigned to each cluster, to partition data into k clusters. Each pattern in the 
cluster is decided based on the nearest distance between the pattern and each cluster center. 
However, a major limitation of using the K-means algorithm is that the number of clusters 
needs to be predefined. In other words, there is a need to identify the most suitable number of 
clusters to perform the K-means algorithm. Such an issue can be treated as parameter 
exploration [6], which decides the suitable value of parameters. The parameter exploration is 
useful when dataset is not large. Thus, the issue of the K-means algorithm is suitable for this 
study because the dataset was not large. Therefore, the parameter exploration was applied to 
decide the parameters of the K-means algorithm in this study. Subsequently, the number of 
clusters is set for the large range of value to investigate the robustness in the clustering 
results. The suitable number of clusters is determined based on not only the smallest distance 
between the features in same cluster, but also the largest distance between the features in 
different clusters. After doing so, the suitable number of the K-means algorithm is three. 
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Beside, the aims of this study also tend to investigate how learners’ individual differences 
influence their disorientation problems. Therefore, the learners’ performance and their 
individual differences are needed to taken into account. The details of the discussion will be 
showed below. 
 
4.1 Learning performance 

 
In addition to Table 2, the relationships between learners’ disorientation problems and 

their learning performance are further illustrated in Figure 4. As shown in Figure 4, the 
relationship between learners’ disorientation problems and their learning performance are in 
inverse. More specifically, the learners that never feel confused may obtain high performance 
while the learners that easily feel confused may have low learning performance. A possible 
reason is that learners that may not feel confused can easily obtain information they want 
from the Web-based learning system. As showed in C0, learners which never feel confused 
are clear with the structure, buttons and icons. In other words, they cannot only easily 
recognize where to find the topic but also easily understand other relevant topics. It implies 
that such learners can identify logical relationships between each topic from the Web-based 
learning system. Thus, this is the reason why they can demonstrate high performance. In 
contrast, the learners who easily feel confused may feel difficult to locate the relevant 
information they need.  As showed in C1 and C2, both of them easily feel confused because 
they cannot recognize what topic they have learned or how to locate relevant topics.  In other 
words, they feel confused with the logical relationships between each topic. Thus, their 
performance is not as good as learners in C0. 
 

 
Figure 4 Relationship between learners’ disorientation problems and their learning 

performance. 
 

4.2 Individual Differences 
 

In addition to learners’ learning performance, we also investigate how learners’ 
individual differences influence their disorientation. Among various individual difference 
elements,  learners’ computer experience is taken into account. The differences of learners’ 
computer experience in each cluster are illustrated in Figure 5. Like Figure 4, the relationship 
between learners’ computer experience and their disorientation problems are also in inverse. 
More specifically, learners that never feel confused may have more computer experience and 
vice versa. In other words, learners with much computer experience may feel comfortable 
with the Web-based leaning system. A possible reason is that learners who have sufficient 
computer experience can easily understand each function provided by the Web-based 
learning system so they have less confusion. As showed in C0, learners, who have a high 
level of computer experience and are clear with the functions, never feel confused. More 
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words, the findings from this study have showed the importance of understanding learners’ 
disorientation problems when using Web-based learning systems. However, this is a small-
scaled study so future works should consider a larger sample to provide  additional evidence 
as to learners’ disorientation problem but also adopt other data mining methods, such as 
association rules, classification. Such results can be incorporated into the findings of this 
study so that reliable user models can be developed to support the development of web-based 
learning systems.  
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