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This article discusses a way of working and teaching the use of technologies to students based on the findings of my research PhD work. More specifically, the use of computer to two classes of Initial Mathematics Teacher Education courses: one at a university in the state of São Paulo (east) and another in the state of Paraiba (northeast). Although Paraiba and São Paulo show quite different realities, the views on the use of computer and the use of it appeared very much the same among the students. It also indicates how similar are their difficulties, doubts and meanings about the issue of using computers in classrooms. It also shows how fruitful the teaching approach was and worth taking as it opened their minds as users and future Mathematics teachers/educators.
a teaching approach
The teaching approach was inspired by the research work I have done in my doctoral studies (Lins, 2003). Towards an anti-essentialist view of technology, which gave room to discuss how four English Mathematics teachers were treating Cabri and Excel and what meanings they were producing to them for their teaching, it made possible to explicit and to understand their teaching practices into the context.
One of the most relevant findings of this research work was the unexpected meanings the teachers were producing to Cabri and Excel for teaching school Geometry and Algebra. By taking as premise that technology is what we say it is, technology does not say by itself, it has to be spoken by (Grint and Woolgar, 1997), asking the teachers to explicit their Cabris and Excels made possible to understand why they were using Cabri and Excel in their teaching in the way they did.

When I faced the possibility of teaching the use of technology in Mathematics Education to preservice teachers, it made me think how to work with them towards the consciousness I acquired as mathematics educator after done my PhD.
As preservice teachers, and not inservice as it was the case in my doctoral studies, some questions and issues came to my mind:

(1) What idea do they have about the use of computers in Mathematics Education?

(2) What kind of technology or software (basic or not) they have already used?

(3) What kind (if any) experience did they have as students in their schooling time?

(4) Would they agree (or not) of using computers in Mathematics classrooms?
Having these questions and doubts in mind, I decided to take a teaching approach to both classes, although different universities and states, that would provoke them to reflect on how, when and why using computers into mathematics teaching, reflection and points that I could raise and discuss in my PhD studies.
The teaching methodology

The course takes one academic year, into two semesters. To achieve this kind of reflection I decided not to show the students  any software before the second semester and making them to start being consciousness about the issue of using technology in mathematical education in a way of building up a critical and reflective view about it like why using it, how using it and when using it. Even making them realise they could feel comfortable and be allowed of saying no to the use of it. And also allowing themselves of saying yes if it was the case and no if it was not the case as they could tell themselves why, when and how using it.
To get to this stage, I first asked them, the two classes, what kind of software and tools they were already familiar and how they would define them. As I would guess, many of the students of both classes could not explain what a Word processor was, e-mail, Internet and PowerPoint, although most of them were already using all.

In this way, I noticed that would be worth taking as first step a discussion about those basic software and tools by making analogies to early technologies like typewriters (Word), head projectors (PowerPoint), post offices (e-mail) and databases (Internet). This made them realise the link between existing technologies, which they were quite clear about, to the new technologies they were involved with.
By getting them more comfortable about technologies and how one could view them, I proposed some activities before entering the issues on using technologies for teaching Mathematics. They were asked to type three questions and answer them in the Word processor. At the same time they were answering questions related to the discipline, they were working on formats. They were asked to type the text in a certain format. After that, they were asked to send me, by e-mail, the file they had done. Then, they were asked to type a mathematical test in the Word Equation and send it to me by e-mail. Finally, they were asked to make the text they have done in Word to the PowerPoint as a presentation format. This was quite fruitful as discussed later.

After all these activities, which were not planned in advance, I proposed them the reading of Ponte and Canavarro´s book (1997), which gives a picture of the use of technology in mathematical education in social, cultural, historical and educational aspects. The book dialogs well with preservice and inservice teachers in a way of discussing issues that might not crossed to them. The reading was presented by PowerPoint presentations divided in groups and a discussion time takes place at the end of each presentation. 

By the end of the presentations and semester, the students were asked to answer a questionnaire as self-evaluation and evaluation of the course in terms of teaching approach, proposal and discussion. Two questions of the questionnaire will be discussed in this paper as other issues. One of them the students were asked what new the discipline brought to them and what they have learned. The other one was about how they think the discipline could be improved, as follows.
The students feedback from the University of São Paulo
One of the classes was in a University of São Paulo and it was my second year of teaching this discipline. So, I was familiar to the working environment and to the students. The discipline was not new to the course as I had been asked to implement it the year before, but it was new to the students. The class was composed by 45 students. As the university is a private one, some of the students had already a job. Not all of them were engaged much but we could develop a good work together. They were quite shocked when I told we would not touch any software for teaching Mathematics during the first semester. Stead, we would be thinking and discussing about the use of computers in the mathematical education.
As mentioned earlier, most of the students could not explain what a Word processor was, e-mail, Internet and PowerPoint. About this point some of their comments on the first question were:

Student A: “That the computer is not a monstrous and if you are patient you can use it well”.
Student B: “It brought me a new resource, the Equation Editor that I did not know about it”.
Student C: “Above not be willing to Informatics, I liked using PowerPoint”.
Student D: “It brought me new ways of working with PowerPoint and to relate Informatics to Education. I´ve learned to view Informatics from another angle”.
Student E: "...I´ve learned to format texts in Word”.
Student F: “Now we are better prepared to act as Mathematics teachers...Equation Editor allow us preparing a mathematics test in the computer...also to prepare a lesson with slides is fascinating and practical”.
Student G: “To attach files and sending those by e-mail...I´ve never had done it before”.
Student H: “It brought me many new things like how to format a text, how to insert a word from the dictionary, to take the red underline off, why the green underline...”.

It can be showed how we indeed take for granted many of the tools and basic software we use. The students´ feedback show how fruitful and relevant was to discuss the use of Word, e-mail, Internet and PowerPoint. Related to the reading discussions, they argued:

Student I: “The insertion of Mathematics as a discipline in a computational environment...the learning concepts and debates already explored which I did not know about”.
Student F: “...we were stimulated to make use of IT in the Mathematics teaching and through the presentations and discussions it made clear how fruitful is to make use of calculators and computers with the students...we also learned that are still a strong resistance to the use of IT in schools generally speaking, but we can be optimistic and make a good use of it”.
The reading could bring to them a more critical and reflective view on the use of technology in Mathematics Education, even before having a go in any software for it. Related to the teaching approach, they stated:
Student J: “Pleasant, calm and interesting lessons and way of teaching”.
Student L: “The teaching approach opened a new horizon to me by showing that we can have lectures in a different way”.
Student M: “I started having a new view of giving lectures...I realised new ways of making the student to get interested by Mathematics through Informatics because I did not know how to approach a lesson with computers”. 
Student N: “I thought the lectures were quite dynamics and I could always take the most of them...one of the positive points for me was when we discussed the issues raised and I liked we could have the opportunity of speaking up our ideas and our thinking and confront them with other opinions.”

It seems that the teaching approach was approved by the students. On the other hand, one of the feedbacks was as follows:

Student O: “I did not like it at all...nothing actually...for me, I think a lecture should be the teacher explaining everything and not letting the students to understand whatever...I only learned something because I asked for help out of the lectures... I did not like it at all...I do not think I have learned something and so my colleagues”.
This is a quite interesting feedback showing the urge of a traditional lecture as we used to have during most of our schooling time. This student had suffered with a different approach and could not find herself/himself in it and also argued that her/his colleagues had the same problem, which is not shown in most of the students´ feedback. S/he believes s/he had not learned any.

The students feedback from the University of Paraiba
The other class was in a University of Paraiba and it was my first time teaching at the university. The students were all new to me. The class was composed by 34 students. As the university is a state one, most of the students only studies and all are expecting to be Mathematics teachers in the near future. I could notice, after some time working with them, that students from the northeast region of Brazil are quite engaged, maybe even more than students from the state of São Paulo, and this might comes from their historical background as an overlooked Brazilian area for long times. Maybe this made them more willing and their wish of becoming Mathematics teachers are quite strong. It makes very pleasant to teach and work with them.
The discipline on Informatics in the teaching Mathematics was not only new to them but to the course as well. For this reason, they were quite excited to know how it would be. During the first lecture I showed them the discipline chronogram, which involved two semesters. They were quite shocked when I told we would not touch any software for teaching Mathematics during the first semester. Stead, we would be thinking and discussing about the use of computers in the mathematical education.
As mentioned earlier, most of the students could not explain what a Word processor was, e-mail, Internet and PowerPoint. About this point some of their comments on the first question were:

Student A1: “The way to prepare a work and present it from the computer”.
Student B1: “I´ve learned how to work with the computer...deeper knowledge about it”.
Student C1: “A new way about the known resources”.

The students of this university were more comfortable with the use of basic software and tools, even then some of the feedbacks show it was fruitful the discussion about those issues. Related to the reading discussions, they argued:

Student A1: “I´ve learned that lessons are not reduced to blackboard, that we can innovate them by using the computer without missing the essence”.
Student D1: “It brought me a new way of perceiving the use of computers in Mathematics teaching...I´ve learned the way of how to use the computer to help the students learning process”.
Student E1: “I´ve learned a lot with the ideas of Ponte and Canavarro...my conceptions about the use of IT in schools have changed”.
Student F1: “...of how to make Informatics as a tool for teaching, specially as helping the Mathematics lessons by making them more productive and interesting to the students”.
Student G1:”During the lectures I got to know new tools to work and help the Mathematics teaching...tools developed with the technology”.
Student H1: “The adequate use of technology through the debates”. 
Student I1: “...on how to introduce IT in Mathematics, mainly...and therefore making the lessons more dynamic and interesting.”
Student J1: “I´ve learned we should be very prepared before taking a class to the Computer Laboratory”.
Student L1: “Some ways of using computers and calculators and that exists some software for Mathematics teaching such as Cabri and LOGO.

It can be realised from the students feedbacks how important was to read and debate about the use of technology in Mathematics Education before starting using it. Most of the students in this university had some experience in their schooling time, but it can be noticed that the reading helped them to reflect about it. Related to the teaching approach, they stated:

Student A1: “Within this teaching approach the students started interacting and discussing about the issues presented”.
Student M1: “I liked very much the way the discipline was done and worked...giving us information on how to use the Informatics and how to use it in the classroom...it was very important this way of teaching approach by making the students participate directly... presenting in groups...exposing their ideas”.
Student N1: “The way the contents were approached was fascinating, dynamics and very fruitful.”
Student O1: “The debates and presentations were very meaningful as it contributed to the teaching and learning of our class...I think it should keep it in this way.”

It seems that the teaching approach was fruitful to the students by showing relevant debates and the exchange of ideas On the other hand, two of the feedbacks were as follows:

Student P1: “I think presentations should not be necessary...we should explore some programs...”.
Student Q1: “...if the students could really learn how LOGO works...planning lessons using LOGO would have been more productive...if the university could have Cabri it would be even better...”.
The students’ feedback show how difficult was for them to talking and discussing about the use of technology before using it. It is something that I would except as we usually do not do in this way. I believe it is the case, again, of the difficulty of taking an unusual teaching approach.
Two realities in the same picture
The teaching approach discussed here was worked in two different classes and universities: one located in the biggest and well developed city of Brazil, São Paulo, and the other located in a small city in Paraiba, another state of Brazil, Northeast, three hours flying to São Paulo, which is said to be a overlooked Brazilian area, historically speaking, and therefore less developed. 

Quite different universities, states and realities that by taking the same teaching approaching was possible to realise how similar were the students´ doubts, difficulties, and how uncomfortable they were with the use of technologies, even the ones they were making use and already familiar to.

To tell the students we would not touch any software for a semester as they were just about starting a discipline in Informatics in the teaching Mathematics was frustrating to them. What are we going to do then?, they first asked as if the only one thing we could do would be exploring software and do some activities in it. This makes sense as it is what usually happens in a course like that. To tell them we would first talk and discuss about the use of technology in mathematical education was not an easy task as we are not used of talking about these things, in this way. So, I understand quite well the early students´ reactions as we usually take technology and its use for granted. This is shown in the students’ feedback of the University of Paraiba. It seems it would be enough to get familiar to such software, to have a go in one or two given activities and one would be ready for using it in her/his teaching. This way of working and viewing is shown in the student feedback of the University of São Paulo, who was not satisfied with the teaching approach at all. But questions like what is that for? Why would I be using it? How can I use it and when? go away if we take technology for granted. The questions would not make any sense, actually, if we not take into account that might be hidden things to be talked, discussed. For instance, when the students of both universities were asked how familiar they were with some basic software and tools like Word processor, PowerPoint, Internet and e-mail it came up how confusing was for most of them defining those tools, software and their use. It was possible to explicit unexpected meanings being produced from them to those tools and software. Nearly none of them would ever make a connection the Word to the typewriter, the PowerPoint to the head projector, the e-mail to a post office. It was touching when they could start making sense of these software and tools after making analogies and start feeling more comfortable about them. I believe they are now more confident on using them and the software and tools became meaningful. Now they can talk about them, explaining why using them, how and when.
It could be noticed that for both classes the reading of Ponte and Canavarro´s book was quite valuable, especially for the class of the University of Paraiba as most of the students had a schooling experience in it and could reflect about it. From their feedbacks it can be noticed that this reflection time before starting working on software as future Mathematics teachers was precious and provoke in them a critical view of it.
Although my early teaching aim was only to discuss the use of technology in Mathematics Education, specially for Mathematics teaching before going on some software and activities, after realising their confusion about the basic software and tools I decided to do the some work on those and also discuss them. Nevertheless, the class of the University of São Paulo went already through the second semester last year and I had very good teaching results on the use of some software for Mathematics teaching such as Cabri, Excel, Graphmatica, LOGO and WebQuest and the use of Yahoo groups, which I will discuss in another opportunity when having also the teaching results of the university of Paraiba´s class.
Final remarks

The teaching approach discussed here was worked in two different universities: one located in the biggest city of Brazil, São Paulo, and the other located in a small city in Paraiba, another state of Brazil, located three hours flying to São Paulo, in the Northeast, which is said to the a not well looked Brazilian area, historically speaking and therefore less developed.
It was quite interesting to me to have such as teaching experience into two different contexts and realise how similar they were. It made me realise that although it is rich to be in a good technology environment, as it is the case of São Paulo, this does not guarantee that we would be clear about when using it, why and how. This made me realise, again, how relevant is not to take for granted all the technology and any. To realise that when expliciting the meanings one is producing to technology we can then understand why one is using it as they way s/he does. And, from my viewpoint, we could only having this starting point if we treat technology from an anti-essentialist view.
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