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Chapter  11

1. INTRODUCTION

One of the main characteristics of e-learning 
is user-centricity. Thus seeking effective user-
centered design and implementation techniques 
is a significant goal. User-centricity has many 
forms; one of the most important is adaptation to 

user behavior. Recommender techniques are the 
spearhead of adaptation research; they have been 
applied to numerous application areas with signifi-
cant success, especially in e-commerce. Although, 
recommender techniques have been considered 
in a wide range of recent research efforts, they 
are mainly focused on lessons learned from the 
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e-commerce domain. The same techniques, with 
minor variations are being used in e-learning. The 
analogy is not as straight forward as it is widely 
accepted since many concepts are fundamentally 
different. E-learning has many common charac-
teristics with e-commerce applications and many 
differences as well: a learner does not behave 
always as a buyer does.

One of the main goals of e-learning adaptation 
is how to improve learning efficiency. One pos-
sible solution is to promote a personalized learning 
experience –which could be used as reinforcement 
to the foundations laid by the linear structured 
text books and the on-line and off-line lectures. 
The classic information transfer paradigm used 
in most e-learning applications is well understood 
and well supported by existing practice. In order 
to advance effective learning we will promote 
another paradigm that focuses on the learner 
and on new forms of learning. In our approach 
the learner has an active and central role in the 
learning process. Learning activities are aimed 
at facilitating the construction of knowledge and 
skills in the learner, instead of the memorization 
of information. Information transfer still exists in 
the new paradigm, but only as a simple component, 
not the main goal.

In this paper we describe an innovative web-
based Intelligent Tutoring System (ITS) that 
introduces Artificial Intelligence (AI) techniques 
and agents technology in order to enhance the 
performance and the effectiveness of the e-learning 
system. In section 2 there is a structured presenta-
tion of the main issues related to the concept of an 
e-learning system, the state-of-the-art concerning 
the functionalities of an e-learning environment 
and the scientific subjects that the proposed solu-
tion focuses on. In section 3 the description of the 
proposed system is presented, while in section 4 
the innovative features of the agent’s integration 
are described and specified. In section 5 the student 
model agent architecture of the proposed system 
is described, while in section 6 the rule optimiza-
tion module (concerning the updating procedure 

of the student model and the Bayesian Network’s 
decision rules) is presented. Finally in section 7 
conclusions and future work are presented.

2. STATE OF THE ART

Adaptive e-learning systems often employ models 
of the user. A user model is a representation of 
the user’s properties and characteristics. Before 
a user model can be used it has to be constructed. 
This process requires much effort especially for 
gathering the required information and for gen-
erating a model of the user.

The behavior of an adaptive system varies ac-
cording to the data from the user model and the 
user profile. In (Koch, 2000) there is a descrip-
tion of the necessity of applying user models as 
follows: “Users are different: they have different 
background, different knowledge about a subject, 
different preferences, goals and interests. To in-
dividualize, personalize or customize actions a 
user model is needed that allows for selection of 
individualized responses to the user.”

In the context of e-learning, adaptive systems 
are more specialized and focus on the adaptation 
of the learning content and its presentation. Ac-
cording to (Mödritscher et al., 2004), an adaptive 
system focuses on how the knowledge is learned 
by the student and pays attention to learning 
activities, cognitive structures and the context of 
the learning material.

In Figure 1, the structure of an adaptive system, 
according to (Brusilovski & Maybury, 2002) with 
three stages during the process of adaptation is 
shown. It controls the process of collecting data 
about the user, the process of building up the user 
model (user modeling) and the adaptation process.

The system proposed in this contribution is 
also three staged, it is an Intelligent Tutoring 
Systems (ITS). ITSs are adaptive instructional 
systems applying artificial intelligence (AI) tech-
niques.
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