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Abstract

In this paper, we describe the use of a web-based training environment as a tool for assisting undergraduate engineering students to learn computer science subjects and to practice computer programming techniques. Furthermore, this paper presents the pedagogical methodology and the results drawn from this experience.
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1. Introduction

Many authors report on the use of different web-based systems to help not only in distance courses but also in traditional courses and those requiring partial attendance. AulaWeb is a web-based, interactive e-learning system assisting students/ teachers to learn/teach any type of subjects and courses [1]. This innovative web-based tool was developed by the Computer Science Department of the Escuela Técnica Superior de Ingenieros Industriales of the Universidad Politécnica de Madrid, beginning in 1999 [2]. During the last term, the AulaWeb server at the ETSII-UPM supported 3,000 users and 800 courses and had more than 400,000 hits. This web-based system helps students to receive course content, deliver practice exercises and carry out self-assessment exercises. Furthermore, the application provides teachers with the possibility of publishing content, creating and configuring exercises and tracking the students’ learning progress easily and conveniently.

2. CS Courses context

From the beginning of the first term, it is important that students develop confidence and competence in computer science and basic programming techniques, which will be required later in other engineering courses and/or their professional tasks. This Computer Science Department, with a total of five tutors, teaches five courses in several degree curricula, i.e. TurboPascal is taught in an initial programming course (Computer Science) with more than 600 students in the very first semester. The other courses (Object Oriented Programming, Information Technologies, C/C++ Programming and Java Programming) are elective ones and have approximately 30 students. Several years ago, the teaching style for programming courses was fairly traditional, with lectures and laboratory work. Currently, AulaWeb is used as a support system for traditional instructional methods. Its interactive nature allows large groups of students not only to study the material, but also to evaluate their level of learning. AulaWeb exploitation consists of four main activities: theoretical and practical content, open discussion forums, self-assessment exercises and homework delivery. Each tutor can use them in accordance with the course methodology. For instance, self-assessment may appear as the key activity in courses with a large number of students: a major challenge for tutors is to encourage the majority of students to engage actively in learning basic programming, and, in this way, a regular assessment system is fundamental.

2.1 Theoretical and Practical Content

The content of each course is organized as a set of documents, structured into course syllabus units. These documents include theoretical explanations, problems, exams, references, external links, as well as software tools and source programs, which can be edited, compiled and run by the programming environments. They can be published in any electronic format: HTML, PDF, etc. but also in a standard SCORM format. 

2.2 Open discussion forums

This activity facilitates the interchange of ideas among teachers and students, who can publish news and express their own ideas, doubts and comments, and ask and/or answer questions posed by other students or by the tutor. 

2.3 Self-assessment

These exercises are used to improve students’ performance, focusing their activities and thus encouraging them to practice computer programming during the academic period. To provide support, the test questions are similar to the final written examination, and the test results make a contribution (from 10 to 25%) to the subject grading, so these marks are meant to motivate rather than to assess. There are many types of questions (single and multiple choice, etc, but, in the programming courses, usage has been given preferentially to questions with code answers (in TurboPascal, C/C++ and Java). When the exercise has been completed, the system allows the student to check the exercise and compare his/her answers to the correct solutions. Completion of the test provides the user's level at that particular moment and updates the database information. Therefore, the system allows the teacher to track the students’ progress during the course.

2.4 Homework delivery

This module makes it easy not only for the tutors to publish the homework word but also for the students to deliver the corresponding report. Once the content of the student’s work has been revised, the teacher can mark it and send the corresponding comments to the student. The tutor can also publish the solution to the exercise and control the group of students that have completed it. This activity score can also contribute (from 10 to 50%, depending on the course) to the student’s final mark.

3. Results

The results of using the system in Computer Science courses taught at the ETSII-UPM during the 2005-06 academic year can be summarized with the following items:

· Five tutors and almost 800 students have used AulaWeb and taken advantage of its functionalities in five courses: more than 70 hits per user (average) during the academic term

· More than 600 educational content items for all the courses have been uploaded by the tutors. Many of these resources have had more than 1000 downloads since being published

· More than 2,700 questions have been stored in the database, and many of them were selected over 3,000 times to form part of the self-assessment exercises (SAE). i.e. in the Computer Science course, students did 7,705 SAE (with 73,735 questions) configured by the tutors.

4. Students’ Opinions

Students have filled out more than two hundred e-questionnaires, providing anonymous and very interesting feedback about the courses and the methodology. Ease of use, flexibility and instant feedback were seen as some of the major benefits. According to the questionnaire results, 96% of them mentioned enjoyed using AulaWeb and 91% of them thought that it was very useful. On the other hand, many students had problems using some kind of ADSL connections with the code questions. Overall comments were positive, so much so that the majority would be pleased if a similar system were used in other courses.

5. Conclusions

The overwhelming conclusion is that this type of blended methodologies is generally viewed positively by students. Academic staff acceptance is also remarkably positive, showing that not only the system is very easy to manage but also has a very intuitive interface and gives very useful feedback to students. AulaWeb facilitates innovative and simple forms and tools for planning courses and evaluating students. Moreover, some ideas and suggestions, obtained through the forums, were useful for identifying topics which required a more detailed and clearer description. This kind of web-based systems may help reduce distance barriers not only for local or national students but also for other students from international institutions. 
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