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ABSTRACT

This paper aims to discuss the issue of mathematics teacherpreparation from the perspective of our experience and work asinstructors for teachers and future teachers of mathematics andconcentrating on the issue that emerges in researches on School Mathematics and Teachers Practice, which we face in our work in projecttutoring. In this experience and in our academic relation with theseteachers, one issue is constantly present and we use it to guide thistext: “How do the mathematics teachers in fundamental school seemathematics? How do they feel when working with it at the schools?”   We argue that the preparation of the mathematics teacher involves anissue of fundamental epistemological aspect and not only didacticaland methodological. Two issues are then brought to light: the conceptions of mathematics transmitted inteacher preparation courses and the very conception of preparation,not seen as a continuity pro-ject.

In our experience as teachers wehave a history with mathematics at school. On one   side acting as teachers for adolescents in schools of differentbackgrounds, both cultural and historical, on the other as universityteachers. In this latter field we have concentrated our academicactivities on subjects that deal in a specific way withpedagogical preparation, that is, the subjects of Didactics ofMathematics and Teaching Practice. We also are responsible for thecourses of Methodology and Practice in Mathematics for teachers whowork with fundamental school students, with ages 7 to 10.This experience made us note many of the difficulties these futureteachers have when dealing with mathematical knowledge in the waythis knowledge is presented in basic schools. This understanding haswidened through contact with teachers who have been working for some time in fundamental school, and through ourparticipation in projects of capacitation and preparation in serviceand in specialization courses in Mathematics Education, in which wehave been taking part in the last eight years. Finally, ourparticipation as teachers in Master degree programs, the more carefuleye through researches we tutor, allow us to highlight a few issuesthat emerge as part of the work with school mathematics from thepoint of view of teachers who work in fundamental schools. The subjects in this research are those who took part insurveys of five of our students. Through the eye and perspective ofthese researchers we analyzed the role of the teacher who deals withschool mathematics in fundamental school and would liketo expose our reflections stemmed from these considerations. In fact,we aim to achieve,through the analysis of the results in theseresearch papers developed by the students, the understanding thatemerged through them, with the following underlying vital questions: How do the mathematics teachers in fundamental schoolsee mathematics? How do they feel when working with it in the schools?

In fact, although we deal with courses related to didactics andmethodology in mathematics teacher preparation, we understand that the preparation of the mathematics teacher today andthe act of teaching mathematics involves not only a didactical andmethodological issue, but above all an epistemological one. Thatsaid, we point to a double reflection: on one side a reflection on the conceptionsof Mathematics that base suchpreparation; on the other on the veryconception of“preparation”.

In the investigations from which the reflections this article wasbuilt, it was possible to detect that for licensed teachers in mathematics, the conception of this knowledge, as shown by them, isgenerally based on platonic and Pythagorean conceptions. They oftenemphasize didactic procedures identified with those of technicism.

This seems to somehow reflectthe conception of mathematics currently portrayed by society: a knowledge “present” inevery display, both in the natural and social world, as an element ofthis reality “perse”. Mathematics is, therefore,“perse” and so it can bejustified in itself, it rules its own existence, importance and needin human life.

Mathematics is considered the supporting knowledge of modernscience, as a legitimacy label for all scientific knowledge. Besides,modern times have been marked by the articulation of knowledge sothat every knowledge that does not use mathematics' rationality, technique and language as amodel is overlooked or, even worse, put aside.

A few researches and studies involving mathematics educationhave emphasized the hegemony of a certain mathematics conception.These researches have shown:

...since non-hegemony knowledge has been systematically madeinvisible at the school, in a naturalization process that makes usthink that only that which Western culture tradition made legitimateas science can be considered mathematicalknowledge... (Knijnik, 1998, p.127)

But the hegemony in modern times is based on Descartes and his ideas.That means every modern science is embedded in the Cartesianconception of knowledge. In a more general level, the entire Westernmodern society is powerfully soaked in Cartesian thought and rationality. The ideas oftruth and certainty, so dear to modern times, and to modern knowledgeand science, are full of the Cartesian approach to knowledge.

For Descartes, knowledge isobtained by applying the Method, which is based on demonstration principles. Descartes, whenexplaining his four precepts of method says:

These long chains of perfectly simple and easy reasonings by means ofwhich geometers are accustomed to carry out their most difficultdemonstrations had led me to fancy that everything that can fall under humanknowledge forms a similar sequence; and that so long as we avoidaccepting as true what is not so, and always preserve the right orderof deduction of one thing from another, there can be   nothing too remote to be reached in the end, or to well hidden to bediscovered (DESCARTES, 1999 [original 1637], p. 50).

So the attainment oftruth   is warranted by the correctly following of indicated rules. Themethod should serve all areasof knowledge. Descartes formulates “a single method arising frommathematics” (HUISMAN, 1989 [original 1981], p. 38). Therefore “whereverthe spirit is available to search for truth, one can resort to a veryspecific set of rules, stemmed from mathematics, with which theenterprise's success is assured beforehand”   (PIMENTA, 2000, p. 24). It is mathematics, ultimately, that providesthe model for knowledge: it is the prop from which knowledge launchesits possibilities. Cartesian knowledge is, after all, obtained based on a very well articulated theoryand following a strict sequence of steps set by theMethod.

We could then say that academic mathematics can beidentified with the Cartesianway of proceeding and conceiving knowledge. Moreover, schoolcurricula are based on suchrationality, since they follow the “ladder model”, that is, theneed of fulfilling pre-requisites based on the logic “of the more simple towards the more complex”. Besides, the searchfor truths and the complete dichotomization between right and wrong,true and false, “more elegant” and “less elegant”processes, “easier” and “harder”   algorithms, dominates the constitution of school curriculum ingeneral and specifically mathematics curriculum.

Mathematics, as we know and identify it today, is the materialform of Cartesian rationality: with its search of truth throughMethod, its basis on intellectual intuition and demonstration; its “waysof proceeding” which involve decomposition (analysis) of thecomplex into more simple parts and their re-composition (synthesis)to explain it; its belief that to achieve “true knowledge” it is necessary to start from more simplequestions and situations and follow through a logical chain process,to arrive at more complex truths; its belief that this process ispossible only by reason; with itsbinaryoppositions, that is, always putting true and false in opposing sides and assuch, the good and the bad, the beautiful and the ugly, the noble andthe vile, the real and the apparent... The search is always forabsolute and unconditional truths.

Apparently that is the way mathematicsteacherpreparation   has been thought of: as a linear path that follows a sequencestarting from the more simple to the more complex and that finds its root in mathematical knowledge produced by the community ofmathematicians. That means that in order to become a mathematicsteacher, it is vital and necessary to previously “know a lot ofmath”. Our preparation courses, as well as preferring the model thatfocuses on mathematical knowledge in a dichotomic and separate way topedagogical and didactic knowledge, views the preparation as havingan end in itself and as capable of referring to the“reality” of the school and of the process of teaching andlearning. The  epistemological issue here presented also refers tothe conceptions of what is understood by knowledge. This equallyoccurs in relation to the conception of “preparation”. Even though this has been subject to academic studies bydifferent authors it seems to us that as for initial preparationthese proposals and reflections have not been incorporated. To us,the ways are still not very clear.Preparationis still understood asformatting, conformation, as a process inwhich the future teacher receives tools but it does not contribute to the construction of a personable to decide and choose adequate procedures and knowledge to theeducator's task.

We think, differently, that teacher preparation is apro-ject, in thephenomenological sense noted byBicudo (2000) as the action of casting oneself forward, projectingoneself as a continuity. In this sense we are able to view apossibility of understanding in becoming a teacher. As to whatmathematics involves, this pro-ject brings an idea of mathematics also as a pro-ject, built and made by society, in which thecommunity of mathematicians is included and builds it in the specificway appropriate to its own pro-ject, with its rules, constitution andproduction ways as a “Garden of Mathematics”, with its monsters (see LINS, 2003).

And how does the teacher feel and perceive in his/her activityas a mathematics teacher? In regard to preparation, is there arecurring element in the speech of research subjects mentioning thelike or dislike for mathematics and   the preparation they obtained? In teachers graduated in Educationthere is a very strong incidence of not knowing how to teachmathematics and even of not knowing mathematics. That explains thelack of pleasure they feel or even their fear and aversion.On the other hand, teachers graduated in mathematics show, in general,the conception of mathematics in platonic and Cartesian views. Inthat perspective they highlight the need to "diffuse" mathematicalknowledge to the students, by means of a pedagogical   practice that prioritizes repetition and memorizing procedures notalways understandable to the student.

What we see there is a teacher who feels unprepared for his/herwork either for not knowing “mathematics” or not knowing how toteach it. The crucial difficulty is, almost always, placed on the initial preparation. Webelieve that the basis of all is that such initial preparation hasnot pro-jected itself as an ongoing preparation, as permanentcontinuity, as a teacher pregnancy, in a continuum.

The anxiety of not being able to deal with your student, of not“having” mathematical content to teach or of not knowing the“best”   techniques for teaching, inspire the teacher to feel unable,incompetent. On the other hand, his/her non-preparedness to deal withthe new, with differences and everyday life, which is constantlymoving before us, always put him in an uncomfortable situation.

The teacher who begins a searchto try and dissolve this anxiety has almost always the idea that thisissue has a pure didactical/methodological aspect: he/she then seeks ways of teaching thatmathematics which is present in curricula and that he/she considersunquestionable, and to which he/she attributes the power ofreflecting reality. The process of deconstructing these ideasand values is associated to the construction of a collective andongoing search for the practice in the classroom, for the valuesassumed by them, both regarding mathematical and pedagogical values:deconstruction of teacher individuality and search for acollective identity construction based on issues of epistemologicalaspects. In this path, many instances of being an educator arise: theproduction of knowledge, the way of teaching, the strengthening ofsubject identity when they see themselves in action,   teacher preparation and student preparation for the act of doing, ofbeing aware of the action and reflecting on the meaning of what hasbeen done. In their experience with students at the school theprocess of education implies doing, knowing how to doit, stepping back and asking what has been done, and how and why itwas done (BICUDO 2003).
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