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Background  The National University of the Center of the Buenos Aires Province was 
created in 1974 with the aim of joining the already existing structures of 
Tandil, Olavarría and Azul within a National University. These Academic 
projects had been established since 1960 and with the passing of the law, 
which set up the UNICEN, they were joined together into a project of 
regional scope. 

Since then, the UNICEN has experienced a continuous evolution. 
Nowadays, about 12.000 students follow their studies at this University. 
Apart from its three centers in Tandil, Olavarría and Azul, students may 
attend the first years of their studies at Quequén University Teaching 
Center. 

The growing degree courses and postgraduate academic programs today 
involve the Faculties of Art, Agronomy, Economic Sciences, Exact 
Sciences, Human Sciences, Social Sciences, Veterinary Sciences, 
Engineering, and the Superior Schools of Law and Health Sciences. There 
exists a good teacher-student ratio, a comparative advantage in relation to 
bigger universities. This fact influences the quality of its academic 
formation. 

Academic excellence, investigation, technological transference and 
services, aimed at attaining students' integral education, constitute the 
main objectives of this Institution without setting aside a permanent 
commitment to local development. 

-  
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Intended 
outcome(s)  

Students are characterized by different learning styles, focusing on 

different types of information and processing this information in different 

ways. One of the desirable characteristics of a Web-based education 

system is that all the students can learn despite their different learning 

styles. To achieve this goal one has to detect how students learn: 

reflecting or acting; steadily or in fits and starts; intuitively or sensitively. 

In this work, Bayesian networks are evaluated at detecting the learning 

style of a student in a Web-based education system. 

Piloting The precision of the Bayesian model at detecting students’ learning styles 

was evaluated in previous experiments. The results can be found in 

Garcia et al. (2007). In this work, the goal is evaluating the performance 

of eTeacher when assisting e-learning students. The behavior is evaluated 

of our agent with a set of 42 System Engineering students. These students 

took an Artificial Intelligence course using an e-learning system. As a 

requirement of the course they had to submit an individual exam and 

carry out a group activity. eTeacher provided them personalized 

assistance throughout the whole course. 

As regards the population of students participating in the experiment, 

14% of them were female and 86% were male. With respect to students’ 

learning style dimensions, 84% of students were sensitive while 16% of 

them were intuitive; 81% were reflective while 19% were active; 70% 

were global learners while 30% were sequential learners. Regarding 

previous interactions with interface agent, 18 out of 42 had never 

interacted with an agent, while 24 had some experience at interacting with 

agents such as Microsoft Clippit. Only one of the students had previous 

experience at using a distance learning system. Most of the students did 

not have knowledge about the subject being taught (67%), two of them 

knew the subject (5%), and only a few had some idea about it (29%). 

To evaluate the performance of the agent we obtained data from two 

different sources. First, students’ feedback were analyzed to the agent’s 

recommendations and students’ actions with the system. Second, students 
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were asked to complete a questionnaire evaluating different aspects of 

their interaction with eTeacher and with the e-learning system. 

Analyzing students’ log files, it was observed that eTeacher provided a 

total of 854 assistance actions to students. Percentages of the different 

types of interactions with students: 38% of the interactions corresponded 

to greetings and warnings or notifications; 9% of the interactions were 

recommendations about reading material; 31% of the assistance actions 

were reminders about future events and task deadlines; and 22% were 

recommendations about exercises and exams. Then, we analyzed 

students’ feedback to each type of assistance action. From the total 

number of assistance actions, 205 received explicit student feedback, 83% 

of them received positive feedback while 17% received negative 

feedback. We can consider this as a measure of the agent’s precision at 

assisting students. Given this result, the performance of eTeacher is quite 

good. From students’ answers to the questionnaire, we obtained 

information about students’ opinion of eTeacher interface. As shown in 

the figure: 74% of students considered it appropriate, 2% of them would 

have liked another character (instead of a magician), and 24% of students 

would have preferred the same functionality but without a character. 

 

With respect to the usefulness of recommendations, 70% of students said 

that eTeacher’s recommendations were useful, and 30% found them 

useless. The precision of the agent according to questionnaires is lower 

than the precision of eTeacher obtained by analyzing students’ log files. 

This difference is probably due to the fact that not all students provided 

explicit feedback, and this is what we measured with log files. We also 
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found that different students preferred different types of 

recommendations. As shown in the figure, 22% of students found 

recommendations about reading material useful, 15% preferred 

recommendations about exercises, 11% found suggestions about exams 

useful, and 52% appreciated reminders about events and tasks. 

 
By combining the information obtained from log files and from 

questionnaires it can be concluded that the precision of eTeacher at 

assisting students is quite good (83% according to one source and 70% 

according to the other). However, more experiments wil be carried out 

with more students to validate these initial findings. Although 42 students 

participated in the experiment and the agent interacting with them 854 

times, only 205 of these interactions received student feedback. 

Teaching and 
Learning 
Implications  

eTeacher observes a student’s behavior while he/she is taking online 

courses and automatically builds the student’s profile. This profile 

comprises the student’s learning style and information about the student’s 

performance, such as exercises done, topics studied, exam results. In this 

approach, a student’s learning style is automatically detected from the 

student’s actions in an e-learning system using Bayesian networks. Then, 

eTeacher uses the information contained in the student profile to 

proactively assist the student by suggesting him/her personalized courses 

of action that will help him/her during the learning process. eTeacher has 

been evaluated when assisting System Engineering students and the 

results obtained thus far are promising. 

Key points  The capability of BN was evaluated to model and detect students’ 

learning styles. The BN approach was compared with the results obtained 

with the ILS questionnaire. The results obtained are promising. They 
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show that the BN enable us to determine the perception style of a student 

with high precision. As regards the understanding and processing 

dimensions, some mismatches were found. 

Students should be encouraged to make use of facilities such as forums 

and chat rooms in order to discover the active learners. The inexperience 

of students at working with Web-based courses made them study 

differently from the way they usually do. Finally, to detect correctly the 

sequential/global dimension students’ behavior was observed while 

working with big courses, where the size is measured in terms of numbers 

of units, examples and exercises. 

Although the number of students that participated in the experiment is 

quite restricted, the results obtained gave us valuable information about 

students’ behaviors with Web-based courses. This information will be 

used in the future to enhance our proposed BN model. For example, some 

new variables may be considered to detect the processing style of students 

by further analyzing log files of collaborative tasks. In turn, further 

experiments will be carried out in order to validate the results obtained 

thus far. 

In summary, provided that the situations mentioned before in the 

development of the Web-based course, the proposed BN model will 

enable us to discover students’ learning styles with high precision. 

 

Conclusions and 
recommendations  

eTeacher was described, an intelligent agent that assists e-learning 

students depending on their learning styles and on their performance with 

a Web-based course. eTeacher uses Bayesian networks to build the 

student profile. The agent has been successfully evaluated with real 

students and the results obtained are promising. 

Additional 
information  

As a future work, we are planning to incorporate the input dimension in 

the student’s model. Currently, eTeacher cannot distinguish between 

visual and verbal learners, and hence, it cannot provide them assistance 
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accordingly. New suggestions and messages can be added to enhance 

eTeacher’s functionality.  

Case study 
developer 

Krisztina Fehér (BME) feher@edu-inno.bme.hu 

 


