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Abstract. The new defined degrees in our university follow the recommendations of the European Higher Education Area (Bologna Declaration). Among these recommendations, our teaching work should be focused on student work and learning student process. That is why our proposal is devoted to achieve a more active classes supported by the continuous work of the students. 

We propose our students to solve certain exercises and once they have thought them, we show the resolution in video format (along with a PDF file).  The whole activity is performed in our complementary virtual course that uses Moodle platform. We believe that the resolution in this format is well received by this generation of students who are immersed since childhood in new IT technologies. The use of this material can be understood in several ways, we have chosen the one in which the resolution is made in a LATEX format and the use of CAMTASIA allows animating the resolution by means of a voice-over. 

We also propose the holding of examinations via Internet that take place outside faculty timetable, at home. These are quizzes that evaluate the progress of knowledge on a continuous learning (about a review every 3 weeks). These tests are performed through Moddle, helping us in various aspects of teaching. The most straightforward purpose is as an evaluation tool, but they can also be used as a learning tool. In the last case the questions need to be completed with more information to guide the student to reach the correct answer.

At any case, we consider these tools a good way to motivate the student and to improve the quality of the learning of our students.

1. Introduction 
The Escola Tècnica Superior d'Enginyeria de Telecomunicació de Barcelona (ETSETB)  (1) is the Telecommunication Engineering School at the Technical University of Catalonia (UPC). ETSETB is in the changing process, adapting its studies to the European Higher Education Area recommendations, offering Engineering degrees in different specialities. This change is much more than a remodelling program, it brings a modification in the style of teaching, from teacher-centred to student-centred. 

The university attentive to these changes has invested in platforms that allow active communication between teachers and students. This platform, performed through Moddle (2), can be used for many activities, from placing the bibliographic material, making a calendar of events or placing test scores to even give the possibility of taking examinations.

From another point of view new generations of students  has a different way of learning; they are closely linked to new technologies so that nowadays it is unthinkable for them to study computerless.

Motivated by these changes and encouraged by the institutions, we teachers are trying to find innovative teaching materials which best capture the attention of students, leading to greater and better understanding of the concepts.

We think it is important that students attend classes because we believe that the explanation of the concepts and exercises provided by teachers develop a greater comprehension of students that they could obtain from reading a text. Our objective is to create materials that lead students to a continuous study of the subject. A part of this material is designed to reinforce learning outside the class time and the other part is intended for short assessments that allow the correction of mistakes along the course.

A previous search of information, which is currently in the network, tells that it is almost impossible to find something that fits perfectly into our programs. Nevertheless we could explore the different options proposed. There are some websites with resolutions of exercises (see 3), some of them with step by step resolution but without voice (see 4); there are others with videos of a professor explaining exercises (see 5), there are websites that propose quizzes too (see 6) and furthermore some of the most prestigious universities offer complete video course in 45 minutes to 1 hour sessions (see 7). A capture of one of the videos in (7) is:
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So, this is solvable.





Figure 1: professor Mattuck in a video of MIT course on ODE
After this preliminary study of the situation and regarding the students’ positive attitude towards materials of new technology, we decided to start with the realization of our own materials.

2. EXERCICES IN VIDEO FORMAT 
Our proposal of videos is devoted to solve model exercises that can help our students to learn more in depth the mathematical contents of our subjects and in an easy way. But our proposal is in no way like a video on the popularization of mathematics. In the Internet it can be found similar proposals, mainly math classes recorded with a video camera or some videos recorded with a notetaking application as Windows Journal using a Tablet PC or a digitizing tablet.

The procedure to create the videos has been the following one. First of all we produce the resolution of the exercise in LATEX format by means of Scientific Notebook. The choice of Scientific Notebook is motivated by the fact that this program allows us to directly write in the DVI with no compilation. Secondly we propose a simple script that mainly follows the resolution of the exercise but including in the timeline the distribution of the text (with formulae and graphics) and the content of the voice-over. In fact this script tries to express how to explain in the best way the exercise with images and a voice-over. Thirdly we record the animation using screen recording software and after that we do the same with the capture of the voice-over. The difficulty to record both things at the same time is very high even for simple videos like these ones. We use Camtasia (8) as screen recording software but there are some other recorders as ZD Recorder. The animation is produced with a usual CTRL+Copy, CTRL+Paste technique from the resolution document to a blank document. In this way we can use some graphics that evolve in the timeline, for instance diagrams of function compositions. If a big computation uses too much part of the recorded area it can be erased from the screen after the explanation leaving the main result of the erased computation. An example of this difficulty appears when we do matrix computations. Finally, after many corrections of the previous process, we generate an MP4 version and many other video formats as well as the master file of the video. A capture of one of our videos is:
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Figure 2:  caption of one of the proposed videos
This video is about a typical exercise of linear applications in different bases. The voice-over explains the process to fill the matrix with the correct numbers at the same time that these numbers appear in the video. In this case the diagram is evolving while the explanation is progressing. 

As subproducts of the video we have the LATEX file with the resolution (that can be modified for other proposals), the PDF version of the resolution and the PDF version of the formulation of the exercise that can be used, together with the video. This material is linked in the Virtual Campus associated to our subjects (Moddle). All of these files are available (see 9, 10) under Creative Commons Licenses in the UPCommons (11) open repository of our university. These tools are also available and discussed by members of the Research Group on Mathematics Learning Methodologies (Grimath, see 12). 
3. QUIZZES 
The platform on Moddle (ATENEA, see 13) allows us to develop quizzes to be presented to students who may respond individually from a computer connected to the Internet. These questionnaires keep pace with the course according to each teacher and group of students and are accessible only by them.

There are different types of questions, multiple choice, short answer, numerical response, matching, true/false, etc. The results can also be offered in several ways: only the final score, question by question marks, with or without the correct answer, and so on. If you intend to use it as a learning tool, the option of responding more than once can be defined in the quiz parameters. In this case, a good option is to define some tracks appearing for an incorrect answer. 

The language used to write mathematical questions in Moddle is LATEX.

With this type of tool we intend to assess basic knowledge, not to substitute tests during the course, conducted during school hours. In addition we want to give guidelines for the development of the students in their preparation for the final exam.

4. OUR PROPOSAL 
Our project is based on the continued work of the student so we need their commitment to carry out our objectives. 

We ask students to keep an ongoing work. To encourage this work we provide exercises once a week, with an advanced time of approximately 3 days to solve. After this period, we post the resolution videos and include the written resolutions in PDF files.

The questionnaires are proposed at the end of each thematic unit, with a running time of 40 minutes to an hour (this can be varied as appropriate) outside of class ‘time. They are intended to assess students' knowledge and also allow correction of mistakes. The platform allows us to make a very detailed study of the results, giving some statistical work or individual studies of the responses.

5. Conclusions 
We teach mathematics in the first year of an engineering school and we believe it is an important occasion to introduce IT tools in mathematics to our students, who grow up surrounded by this type of technology. 

We believe that this material will capture the students’ attention, motivating them to work more but at the same time making easer the acquisition of knowledge.

The start of this project has represented an investment of much time exploring the existing options and once the decision was made many hours were used to take the first available materials. Nevertheless at this point, we believe that a coordinated effort between groups of teachers willing to share teaching material may represent a reduction of time and an increase in the quantity and quality of new videos and quizzes.
Our future project has two different approaches. From the technological point of view, we want better technical solutions for videos, both to improve the final quality and to introduce new visual elements. We are generating quizzes for the subjects of the new degrees and we will explore all the alternatives provided by the platform of Atenea (Moodle). Another aspect is to try to convince more teachers of mathematics in our department to form working groups in the generation of new teaching tools. 

This paper was originally purely educational objectives, but we found very interesting the study of the new IT tools in the area of education in engineering schools.
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