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Abstract

AulaWeb is a Learning Management System that has been used for eight years at the Universidad Politécnica de Madrid (UPM). This article describes a new module: the statistical module and its usage for improving the quality of e-learning. The new module has been built with Java programming language, included on the AulaWeb platform and tested on a multicultural, collaborative and synchronous e-learning environment. This module assumes that the e-learning courses content is on standard SCORM format.

The module could be configured by the e-tutor and gives to him/her several types of information: number of visits of every student for each node of the course, comparatives between students and the average, several cluster criteria and much other useful information. The module shows the connection habits of students and the level of dedication of each student. The data are shown in various types of graphical format and allow very relevant information in order to plan the schedule and the contents of online courses. 
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1. Introduction

AulaWeb is the most used learning management system at the Universidad Politécnica de Madrid; it has been tested for eight years in eighteen public technical and superior engineering schools [2]. The modular structure and the use of SCORM format for
 supporting the contents of online courses are some of the features that have been considered for developing a new module: the statistical module. 
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The objective of this new module is to improve the quality of e-learning, by extracting and analyzing the big amount of information that is stored in AulaWeb data base about students registered in our on-line courses. The appropriate and correct interpretation of the results of statistical module helps e-Tutor for preparing, scheduling and getting the best of his/her students. 

2. Statistical Module of AulaWeb
For the last two years AulaWeb has been used to support some e-learning courses; the students of these courses were and are geographically distributed all over Europe. This experimentation with AulaWeb platform was a consequence of the European project e-Tutor, http://www.if.insa-lyon.fr/intranet/etutor/, [1]. In order to face the challenge with enough warranty, AulaWeb project coordinators needed to include a tool to keep track of students, to know the habits of connection and to know the behaviour and level of knowledge of a student comparing to the rest of the students enrolled in the course and some other relevant facts. 

The statistical module of AulaWeb is a software application completely integrated on the platform that can make available detailed and useful information to tutors and administrators about the use of resources and course online contents. Other benefits using the graphics module are:

a) Knowing the real use of the platform by students.

b) Analysing the use of a specific resource or activity.

c) Focusing the improvement of the course contents on a more efficient way. 
d) Knowing the student connection habits to improve them.

e) Evaluating more accurately the student dedication, not only globally but also particularly.
The functionalities supported by the package are the following:

1.  Different information types.

2.  Several levels of clustering and detail.

3.  Different criteria of grouping data.

4.  Three types of graphics in order to access for a fast, clear and self-explaining information.
Taking into account the tree structure of the online course content, e-tutors can obtain data not only of the number of hits but also of the duration of a visit, the accumulated duration of all the visits and the average duration of visits.

Tutors can establish some hierarchic levels of aggregation and accuracy. Considering the number of students, the tutor can choose: the whole group of students in the course, one student or a comparative of a student and the average of the whole student in the online course.

The statistical module also offers the possibility of grouping data according a defined criteria, therefore tutors can set distributions by: months, days, days of the week, labour days or weekend days, set of hours and, finally, by students.

Finally the tutor can select three types of graphics: a bar diagram, a line diagram or a 3-D pie diagram. Once the user have set the values for every variable, selected a node in the content tree and chosen a specific criterion, he has to click on the Mostrar button. The corresponding graph is displayed on the lower right frame of the window.  Also, the user can view this graph in a new window
3. Use of the Statistical Module for Improving e-Learning
E-learning tends to distance tutor from students, the AulaWeb Statistical Module (SM) helps tutors to personalise and makes more human the relationship between the two actors of e-learning: students and tutors.

The Statistical Module can assist tutors to keep track of their course methodology and to improve the complete planning of courses, that is, to establish the schedule of synchronous activities, to know which is the best deadline of delivering self-assessment exercises and practical works, and what is the more suitable day of the week to activate a lesson of course online. 

But not only the SM is a help for methodology, it is a very good tool to improve the human face of e-learning, a very important feature if the tutor wants to avoid abandon of the course by students. 

If a delayed registration of a student occurs, the statistical module permits to check if he is accessing to the activated nodes/lessons and how much time he needs to reach the level of the others students. Tutor can also check with the statistical module if students have not accessed during some period of time to the lessons while they continue delivering their exercises. That might have happened due to some technical problem or some overloaded work.

The comparison of visit timing and the number of visits of a student with the corresponding average allows the tutor to identify students with a low/high level of activity.

If these data is obtained by days and by lesson, tutor is able to know which time and concept is the most difficult for the student.

The duration of the accumulate visits could be interpreted to find the most problematic lesson in the syllabus of course.

4. Conclusion
The statistical module of AulaWeb has been developed by the Computer Science Department of the Escuela Técnica Superior de Ingenieros Industriales of the Universidad Politecnica de Madrid. This module has been used during two academic years (2005, 2006) in three half-yearly online courses on a multicultural, collaborative and synchronous environment. The Aulaweb statistical module has an ease-of-use graphical user interface with several graphics types. These features, together with the Scorm standard format of on-line courses, have proved that it is a very efficient tool to decide rapid actions during the online courses and to improve the performance of on-line courses.
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