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Abstract. Nowadays, the quantity of digital data is so large that its analysis and 
evaluation can only be performed through (semi-) automatic methods. In a dis-
tance learning context, such problems arise for the teacher who needs to perso-
nalize the educational material for specific students. The present study focuses 
on the personalization of the educational material for Greek students learning 
the Russian language in a distance learning environment. We discovered that it 
is important for the Intelligent Tutoring System and more specifically for the 
Intelligent Agents (IA) to have a set of key-characteristics for a proper repre-
sentation of the states. By having more features an agent has more accurate re-
sults whereas useless features are ignored. 
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1 Introduction 

Distance learning platforms and more specifically, the Intelligent Tutoring Systems 
(ITS) play an increasing and important role in society. Towards an efficient and effec-
tive implementation of such systems, the technology of Intelligent Agents (IA) is 
gradually integrated. Processes are assigned to IA that must be complete under specif-
ic limitation [1]. In this way, acting on behalf of the users, they implement an addi-
tional type of interaction which is often referred as indirect administration [2]. 

At the same time, IA can be reeducated and formed in such a way that they will 
perform an optimal gathering and processing of information. In other words, they will 
gradually become more efficient by learning the interests, the habits and the prefe-
rences of the users and their community [3]. Moreover, they help the members of the 
educational community to effectively cooperate, to schedule their workload and to 
take part in common events. 

The fact that the IA act without human intervention or intervention from other sys-
tems, gives them the desirable autonomy meaning that they have their own control 
practice and can take their own decisions which are presented to the users [4,5]. For 
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this reason, they must be reliable. By taking decisions on behalf of the users, they 
should guarantee the quality of the services that are provided. Finally, for the efficient 
communication among the IA, it is essential that they act simultaneously and without 
interruption so that every process is handled directly [1]. 

2 Competence and Confidence 

The purpose of IA is to help the educational community; however this presupposes 
the resolving of two basic problems. The first one is the competence, i.e. how an IA 
receives the desired information (knowledge) so as to decide when and how it can 
help the educational community. Under this scope, the efficiency and the effective-
ness will depend on the number of key characteristics as well as on the quality of the 
information that are accessible from the IA. The second problem concerns confidence, 
i.e. how the educational community can feel secure when assign tasks to an IA. 

An implementation, which is in accordance with the necessary requirements and 
provides solutions to the above-mentioned problems, is the trained IA, presented by 
Pattie Maes [6]. One trained IA can develop its competence through four different 
ways. First, it is trained by monitoring the activities of the user; it records the user’s 
actions and seeks possible repetitions of behavioral patterns which can be automated. 
Secondly, it is adjusted based on direct or indirect user feedback. Indirect feedback is 
received when the user ignores the suggestion made by the IA or when negative feed-
back is given to an automatic IA action. Third, it is trained through explicit examples 
by the user, who is the one to show what action should be taken at various hypotheti-
cal situations. Fourth, it seeks advice coming from others either more experienced or 
supplementary IA, which support users in similar processes (situations). 

This approach boosts confidence by allowing the IA to provide explanations both 
for the reasoning and for the behavior in a familiar to the user form. For example, it 
should explain to the students that, we propose you to proceed to this action: 

• due to the fact that there is similarity among past preferences for something 
• or there is similarity among past actions 
• or it was applied by another student with similar preferences. 

3 Filtering the Information 

Filtering the information that enters and circulates in a ITS was and still remains an 
open issue theoretically and practically. Its goal is to introduce to users only the in-
formation that is relevant to them. Generally, the existing Information Filtering Sys-
tems represent a type of an information retrieval system designed for the management 
of large volume unstructured or semi structured data [7]. 

There are three basic methods of information filtering: simple, based on the content 
and collaborative [8,9]. Simple Filtering is based on the categorization of the users in 
groups according to their personal features and their profiles. Thus, an IA will be in 
the position to send the appropriate information to the members of each category. 
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In Content-Based Filtering, the content of the existing information is analyzed and 
a representation of the interests (views) of the educational community members is 
formed. For this purpose, the teacher has to establish a set of key characteristics for 
every learning item and then the student has to assign the appropriate values to each 
characteristic. Content-based filtering uses the Euclidean distance in order to analyze 
the evaluations of key-characteristics and thus to establish the closer value that could 
be proposed to the “new” user. 

In Collaborative Filtering, the viewpoints of the users about the educational objects 
are collected, either directly or indirectly, in order to develop clusters of likeminded 
persons. This system, in contrast with the content-based filtering, proposes informa-
tion that has been evaluated by students of similar abilities and preferences with the 
user that receives the new educational material. In this case, the Euclidean distance is 
also used for the analysis of the values and the designation of information that will be 
proposed to the user. 

4 Intelligent Tutoring Systems 

The Intelligent Tutoring Systems (ITS) represent applications with major knowledge 
on a specific subject and aim to transfer this knowledge to the students through an 
interactive individualized process. They are trying to simulate the educational process 
so that a virtual teacher will guide the student to the learning process. The purpose of 
each ITS is to effectively convey its incorporated knowledge.  

The main problem of ITS lies on their adaptation to the students’ needs. In addi-
tion, students continuously interact with the system. The adaptation of the user is 
provided through pedagogical strategies which determine the sequence, the type of 
given assistance during the teaching and learning procedure, the time frame and the 
way of presenting the teaching material (problems, definitions, examples etc). 

Generally, the architecture of an ITS consists of four basic components: the Stu-
dent Model, the Field Model, the Pedagogical Unit and the Educational Unit [10]. 
Moreover, its function is supported by the following intelligent agents: the Preference 
agent, the Accounting agent, the Activity agent and the Test agent [11]. These IA 
must cooperate, help and complement each other in a dynamic way. 

5 Application Example of a Test Agent 

By extending the functionality of an ITS, we will analyze a way of calculating the 
suggestions produced by the Test agent, on the basis of the preferences of Greek stu-
dents who learn Russian motion verbs with prefixes. These verbs cannot be unders-
tood by the students since the application of a prefix entails multiple meanings and 
multiple ways of use. In addition, the same prefixes have similar meanings indicating 
either proximity or withdrawal at different degree of achievement. There are no 
equivalent verbs in Greek language, which makes the situation more complex and 
enforces the development of many exercises on behalf of the teachers. 
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Having successfully finished with the exercises in the test phase, our research indi-
cates confusion among students when all prefixes are used in combination with all 
pairs of motion verbs. More specifically, some prefixes in Greek language do not 
exist or have a similar meaning. The testbed of  10 classes of 10 students per class 
faced a particular difficultly as far as the following three groups of prefixes are con-
cerned: (i) |При-| До-| Под-|, (ii) |Пере-| Про-|, and (iii) |Вы-| У-| (Table 1).  

Table 1. Prefixes with similar meaning and usage 

Directional prefixes Meaning in Greek (English) 

with 
opposites 

При- 
Άφιξη: μπαίνω μέσα (Arrival: to come to see a person / to 
come to a place) 

У- Αναχώρηση (Departure: to leave a person / to leave a place) 

Вы- Έξοδος (Exit: to go out of a place) 

Под- Προσέγγιση (Approaching: to go up to / to approach) 

without 
opposites 

Про- 
Κίνηση διαμέσου, διέλευση δίπλα από κάποιο αντικείμενο 
(Motion through or pass: to go through / to pass) 

До- Φτάνω μέχρι (Reach a destination: to go as far as) 

Пере- Κίνηση από τη μία άκρη στην άλλη, από ένα σημείο σε 
άλλο (Motion across: to cross / to go across) 

 
IA suggests some tests to the students from the same category according to colla-

borative filtering technique the tests are evaluated later. Then, these grades are com-
pared with those of other users, their similarity is estimated and the current user is 
provided with highly-evaluated activities by users of the same preferences as him/her. 

As mentioned above, collaborative filtering technique makes use of the Euclidean 
distance in order to calculate the degree of evaluation similarity among users. It is 
assumed that each student can evaluate the activities with the use of a scale ranging 
from 1 (he/she does not like the activity at all) to 5 (he/she likes it very much), while 
3 denotes a neutral opinion. 

Let’s assume the students A, B and C have evaluated three tests each as Table 2 
shows. 

We assume that the current user is C. At first, the Test agent will calculate the Euc-
lidean distance of C from the other students. For example, the distance between C and 
B for i activities is calculated as follows: 

, √5 2,24 

It is noted that only common ratings, in our case that are those of tests 1 and 2,  
are taken into account. The corresponded Euclidean distance of student C from stu-
dent A is 3,61. It is observed that the student who has the nearest distance from C  
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Table 2. Ratings of the tests by the students plus a possible execution route 

 
 

is A. Finally, the Test agent will suggest to student C the most highly-rated activities 
of student A which haven’t been already executed and rated by him/her. In a similar 
way we implement the proposals from the Activity agent. 

6 Conclusions 

Traditionally, when a teacher and his/her team, prepares the educational material and 
determines the outlines of the teaching process, he does not take into account the per-
sonality and the special characteristics of the students in the audience. The teacher 
assumes that the audience is a team which is logical because he/she has never a per-
manent, face to face, contact with all the students. However, this is not the case when 
the educational process takes place in a virtual, digital world. In such a world, person-
al contact is restricted or non-existent; nevertheless there is an increasing amount  
of old and new, primary or secondary external information regarding each of the  
students. 

The ITS analyze and collect all necessary data from the interaction of students with 
the system, thus the rate of presenting the contents of the educational material, the 
learning ability are adjusted to the preferences and the learning styles of each student. 
They offer invaluable assistance to the teachers, because the student is in a controlled 
but at the same time in a friendly environment. Moreover, individual proposals allow 
the avoidance of the student’s information overload and improve the interaction with 
the system.  

Our research will be continued with the study of more complex situations of inter-
connection. Specifically, our goal is the smooth and effective transition from the ex-
ercises to the tests, through the collaboration between the Test and the Exercise agent. 

Evaluations Possible route 
of execution Test Student A Student B Student C 

Group 1. 
|При-|До-| 

|Под-| 

1 5✩ 2✩ 4✩  1 

... ... ... ...  

n ... ... ... 1.6 

Group 2. 
|Пере-| 
|Про-| 

1 3✩ - 5✩  

... ... ... ...                   2.3 

m ... ... ... 2.4 

Group 3. 
|Вы-| У-| 

 

1 - 4✩ 1✩           3.1 

... ... ... ...              3.7 

p ... ... ...  
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