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2. Related work

A web-based educational system is used by students with dif-
ferent needs and cognitive abilities. Therefore, it is not effective
all the learners to follow the same instructional model, since pro-
vision of the same instructional conditions to all students can be
pedagogically ineffective (Akbulut & Cardak, 2012). This lead to
the use of Adapative Education Hypermedia Systems, which pro-
vide methods to personalize system through tailoring the content
presentation, navigation, and services according to individual char-
acteristics such as user’s background, previous knowledge, inter-
ests and other preferences (Ghazal, Yuosof, & Zin, 2011). So,
personalization is a key in the adaptive web-based educational
applications and according to Devedzic (2006), it relies on the stu-
dent modeling.

Imagine the student model as an avatar of a real student in the
virtual world, the dimensions of the student model correspond to
the aspects of the physical student and the properties of the stu-
dent model represent the characteristics of the real student (Yang,
Kinshuk, & Graf, 2010). The most commonly used technique of stu-
dent modeling is the overlay model, which focuses on the compar-
ison between the student model and the expert domain knowledge
(Castillo, Gama, & Breda, 2009). The overlay model can represent
the user knowledge for each concept independently and this is
the reason for its extensive use in e-learning (Kahraman, Colak, &
Sagiroglu, 2007; Limongelli, Sciarrone, Temperini, & Vaste, 2009).
Thereby, in our system we use a qualitative weighted overlay

model that determine which domain concepts and at what degree
is known by a learner by describing the knowledge level of each
concept with a qualitative value and a weight of this value.
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