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Information and Communications Technologies have experienced considerable ad-
vances in the last few years.  The task of managing and analysing ever-increasing
amounts of data requires the development of more efficient tools to keep pace with
this growth.
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marketing and social analysis.  The majority of these applications are aimed at
achieving a better understanding of the behaviour of people and organisations in
order to enable decisions to be made in an informed manner.  Each volume in the
series covers a particular topic in detail.
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Preface 

The design and implementation of web-based education systems have grown 
exponentially in the last years, spurred by the fact that neither students nor 
teachers are bound to a specific location and that this form of computer-based 
education is virtually independent of any specific hardware platforms. These 
systems accumulate a vast amount of information which is very valuable in ana-
lyzing students’ behavior and to assist authors in detecting possible errors, short-
comings and improvements. However, due to the vast quantities of data these 
systems can generate daily, it is very difficult to manage manually, and authors 
demand tools which assist them in this task, preferably on a continuous basis. A 
very promising area to attain this objective is the use of data mining. 

In the last years, researchers have begun to investigate various data mining 
methods to help teachers improve e-learning systems. These methods allow them 
to discover new knowledge based on students’ usage data. The same idea has 
already been successfully applied in e-commerce systems and is now very popu-
lar. Comparatively little work in this direction has yet been released in e-learning 
systems. However, the number of contributions in this area have grown, both in 
international conferences (International Conference on Computers in Education, 
International Conference on Web-based Learning, World Conference on Open 
Learning and Distance Education, International Conference on Adaptive Hyper-
media and Adaptive Web-based Systems, International Conference on User 
Modeling, International Conference on Intelligent Tutoring Systems, Pacific-Asia 
Conference on Knowledge Discovery and Data Mining, Genetic and Evolution-
ary Computation Conference, etc.) and in scientific journals (International Jour-
nal on E-Learning, IEEE Education, Computers & Education, Journal of Educa-
tional Technology Systems, Journal of Interactive Learning Research, User 
Modeling and User-Adapted Interaction, etc.). The main purpose of this book is 
to show the current state of this research area. 

This book consists of openly solicited and invited chapters, written by inter-
national researchers and leading experts on the application of data mining tech-
niques in e-learning systems. The book consists of 16 chapters organized in two 
parts. In the first part of the book (Chapters 1–4) we present an introduction to  
e-learning systems, data mining and the interaction between the two areas. In the 



second part of the book (Chapters 5–16) we present several case studies and  
experiences of applying data mining techniques in e-learning systems. In particu-
lar, the chapters cover the following: 

Chapter 1 describes recent and ongoing research in web-based education  
systems, in particular adaptive web-based educational hypermedia. 

Chapter 2 describes specific examples of self-directed e-learning and how 
their functionality and utility can be improved through the use of web mining 
technology. 

Chapter 3 proposes the use of web usage mining for the analysis and evalua-
tion of learner interactions with contents in web-based learning and training  
systems. 

Chapter 4 describes some models and methods of analyzing browsing log 
data to construct a browsing behavioral model which is helpful in supporting  
e-learning applications. 

Chapter 5 suggests the use of web mining techniques as non-intrusive 
method to build an agent that could recommend actions, resources or simply 
links to follow, in a e-learning environment. 

Chapter 6 proposes an e-learning system that recommends research papers to 
students wishing to study an area of research. 

Chapter 7 describes a case study and an extensible and customizable pre-
processing and pattern analysis tools for supporting the web usage mining  
process. 

Chapter 8 introduces an approach for predicting student performance by the 
discovery of interesting contrast rules within a web-based educational system. 

Chapter 9 introduces general paradigms for tackling intelligent tutoring sys-
tems and applies various data mining schemes to describe and predict student 
performance. 

Chapter 10 proposes the use of evolutionary algorithms as an association rule 
mining method for discovering interesting relationships in student’s usage data. 

Chapter 11 proposes a neural network model for identification of gifted  
students and a web mining framework for distance education to provide their 
learning path. 

Chapter 12 reviews some experiences using data mining to analyze data  
obtained from e-learning courses based on virtual communities. 

Chapter 13 describes a framework for studying the navigational behavior of 
the users in an e-learning environment integrated in a virtual campus to include 
the concept of recommended itinerary. 

Chapter 14 proposes the construction of an e-textbook automatically using 
data mining methodologies for a user-specified topic hierarchy and examines 
how web content mining can be applied to aid e-learning experiences. 

Chapter 15 proposes a method of online outlier detection of learners’ irregu-
lar learning processes using their response time to e-learning content. 



Finally, Chapter 16 proposes the use of data mining in enrollment management. 
In conclusion, we hope the reader will find this book a truly helpful guide 

and a valuable source of information about the application of data mining tech-
niques in e-learning systems. 

Cristóbal Romero & Sebastián Ventura 
Córdoba, July 2005 
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