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The trend of using web-based educational systems is progressively growing and 

opportunities that the Web provides are huge. Nowadays, e-learning systems offer 

more and richer content, enable communication and collaboration among users. This 

evolution is related with information overflow, which cased increase of difficulty to 

find and classify certain information. To allow personalization web-based educational 

systems monitor characteristics of individual users, including modeling of their skills, 

knowledge and/or interests. The performance of such systems is derived from a main 

element – the user model, which is used to minimize errors and learning time [1]. 

A lot of problems in the domain of user modeling were identified. Combinations 

of several different inputs entering the user modeling process or the use of information 

about user beyond the adaptive system to enrich the user model are just two of them. 

Another challenge, the scrutability, concerning the visibility of the user model to users, 

is also closely related. In most of the systems, the user cannot directly access the user 

model and cannot provide explicit feedback about him/her, which could be otherwise 

taken into account.  

In our work we deal with visualization of user model. To visualize the user model 

we design an overlay user model based on light weight representation [2]. In the 

proposed user model, built above the domain model, we use domain-independent (e.g. 

age) and domain-dependent characteristics (knowledge and interests). The value of the 

domain-dependent characteristics is represented by a three-dimensional vector [level, 

confidence, source]. The level of the characteristic is in fact its value. It takes real 

values from the closed interval <0, 1>, where 1.0 denotes the maximum value. Each 

characteristic is associated with the confidence which expresses probability that the 

user really has given value. Each characteristic is determined by a source, which can be 

either a tool or a method.  

Characteristics of knowledge and interests are directly changed by the behavior of 

the user, based on recorded activity in the educational system. To determine these 

characteristics, we can use several sources. The problem is that every single 

characteristic has more probability-value pairs from different sources. For practical 
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reasons we need only one value-confidence pair, which characterize the relation 

between user and concept. Therefore, each pair must be appropriately combined. To 

this purpose we designed method for combination more inputs, which enter the user 

model. 

Our main aim is to create a visualization of the user model of educational system, 

which allows us to interfere between believes modeled by the system and what thinks 

user. Visualization is in that way a tool to evaluate user model. We assume three main 

features: (1) to show the student what is the system believes about her, (2) to provide 

an insight into a user model and to show its time changes, (3) to allow students to give 

explicit feedback. 

We decided to visualize the user's knowledge as a graph. Vertices in the graph 

represent domain relevant terms and links among them represent relationships 

represented in the domain model. Each term has connections to other term if there is 

relationship between them. We use two main relationships: 

 prerequisites (it is presented as solid oriented narrow), 

 relatedness (it is presented as dashed non-oriented line). 

Another important aspect is the color scale we used in the graph. We use levels of 

green, red and white color. The green color is used to label the terms that user has 

understood. The brighter color indicates the level of user knowledge about the term. 

The red color shows the term with some sort of defect in the learning process 

An important part of visualization is an explanation for the user, which is 

represented by a natural language form of pop-up window, which appears while 

pointing to the concept. The explanation gives basic information about knowledge 

achieved by user. The explanation is generated on the basis of information, we had 

logged about a user.  We use the weight of the relation concept-to-learning-object from 

the domain model to show only relevant learning objects related to chosen concept. 

We believe that described method enables users to see a system believes about 

them, it makes the user model visible to students and allows to the system and the 

student a mutual interference. User related information is described in term of user 

model, and visualization shows this information and information relevant to this 

information. We presume that visualization is not just another feature for users of an 

adaptive system, but a tool to help interference between the systems believes and 

reality. This opens further possibilities in the use of visualization for qualitative 

evaluation of the user model, which is currently difficult task. 
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