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Abstract: The goal of this study is to report an experience of mathematics teacher’s professional development, in a context of collaborative work among schoolteachers and university math-educators, focused on mathematics teaching practice. The collaborative learning process that there is in the group is illustrated through a relative episode on teaching of Geometry, which was taken by the group as reflection and investigation object. The results show that collaborative reflection and investigation among professionals with different views and backgrounds contribute to the development of all participants, once they (1) co-produce new significations and knowledge on mathematics teaching and learning and (2) understand their work better, as well as the curriculum, the students and their own role as educators.

Introduction


In this study we describe and analyze a Brazilian experience of mathematics teachers’ continued education within a collaborative group, involving professionals with different backgrounds and knowledge on mathematics teaching. First, we describe the constitution of the group and the epistemological, methodological and political premises that justify it. Then we report and analyze an episode involving the concept of angle inscribed in a circle, and the dynamics and process of collaborative learning. Last, we presente a brief discussion of results, pointing out some contributions to teachers’ development.

The constitution of the collaborative group 

and its theoretical-methodological framework


The Saturday Group (SG)
 began in 1999 with Elementary schoolteachers who were interested in studying and bettering their teaching practice and evolving professionally, in which they received collaboration from university math-educators interested in investigating the teachers’ development process in a collaborative context. The group’s purpose was to face the challenge of changing school practices towards the construction of the new teacher current society demands, which cannot be achieved by schoolteachers and university educators independently. This was evidenced, on one hand, by the difficulty of new teachers to work in public schools today, indicating that the university failed in preparing them for such reality, and, on the other, by the teachers’ claim that, despite their want of alternatives, the university’s proposal was unrealistic.


The following hypothesis was then formulated: University educators and schoolteachers can jointly learn to change practices and develop teachers. This hypothesis rests on the epistemological and political premise that the teacher is able to produce knowledge and theories out of practice, especially with academic collaboration.


The methodology of work of SG approaches of the cogenerative inquiry (Greenwood & Levin, 2000), which would be a particular form of research-action in which academic researchers collaborate with professionals – stakeholders – aiming at understanding and finding solutions for problems encountered in diverse professional practices. That is, cogenerative research would be an investigation in which “participants and researchers cogenerate knowledge through collaborative communicative processes in which all participants´s contribuitions are taken seriously. The meanings constructed in the inquiry process lead to social action, or these reflections on action lead to the construction of new meanings” (p.96).

Investigations on collaborative works in the educational field, however, have shown that they do not only bring new knowledge about problems and changes in the educational practice. According to Olson (1997), each subject takes part in a collaborative work with one’s own purposes and personal needs and, by means of interchange, also learns more about oneself, about others and about life in general. That is, there is a formative dimension in the subject who participates in collaborative practices. 

Collaborative work and investigation among teachers may also help them build professional autonomy, generating self-critical communities, as defined by Carr & Kemmis (1988), in which: “teachers should be critical and reflective users of knowledge generated by other investigators, and establish self-critical communities of teacher-investigators that systematically develop an educational knowledge that may justify their educational practices” (p.199).


Despite different origins and interests, the group was bound not by similarities but by differences, which were not conceived as wants or handicaps, but as exceeding vision (Bakhtin, 2000) of a group in relation to another. In the case of the SG, the schoolteachers had an exceeding vision over university math-educators for possessing experiential knowledge related to mathematics teaching in today’s schools. They knew, therefore, the conditions of teaching and foresaw what was possible to be accomplished, questioning academics and their frequent idealizations. The university math-educators’ exceeding vision over teachers was due to analysis and interpretation of teacher practice, experience and knowledge related to Mathematical Education studies.


The group would develop – inspired by Carr & Kemmis (1988) and Greenwood & Levin (2000) – its own collaborative work methodology along six years, beginning with problems and challenges brought by teachers. After sharing an understanding of these problems, mediated by reading and analyses, the group would plan tasks and alternatives of intervention, which, after being carried out in school, were analyzed by the group and sent for publishing.

Illustrating a group study episode

In order to explicit group learning dynamics and process, we bring an episode which we named inscribed angle episode, which was object of reflection in many meetings, and evidenced circularity and re-signification of knowledge. It moved multiple voices coming from Mathematics and Mathematical Education as fields of knowledge which were re-signified through reflection and investigation involving university educators, teachers and students. This episode originated two teacher studies (Abreu, 2003; Ezequiel, 2003) and was part of an academic thesis (Jiménez, 2002).


The episode began when a Goldenberg text (1999)
 was read. It concerned investigations in math-classes and the interpretation and resolution of a specific investigative task: Inscribed angles: draw a semicircle. Afterwards inscribe an angle in this semicircle. What is the measure of this angle? Inscribe another angle in the semicircle and measure it. What is changed and what stays the same?(p.40).


The first question was: what does it mean to inscribe an angle in a semicircle? Alfonso Jiménez, in order to problematize, drew some angles whose sides were chords which did not section the circumference in two opposed points. Some accepted this possibility, while others were in doubt. Someone then remembered that every angle inscribed in a semicircumference is a right angle. From then on it was assumed that an angle inscribed in a semicircumference is the one whose vertex belongs to the circumference and its sides are chords that intersect the circumference in opposed points. But the meeting ended with a doubt: what is the meaning of an angle inscribed in a semicircle? 

Jiménez (2002) interpreted group reading and reflection as responsible for the emergence of conceptual and pedagogical issue among teachers, which would move participants in the search for its understanding in the following meetings.


One of the teachers in the group (Abreu, 2003) was curious as to how students would solve the task and proposed it in two classes. The first one was a 6th grade class, and she took a dictionary in which students read the meaning of a figure inscribed in a polygon. Among other definitions, they found one math for inscribe: to draw a figure inside another; to inscribe a triangle in a circle… (p.54)


From then the students proceeded in drawing what they believed was a triangle/angle inscribed in a semi-circumference, obtaining the following results (p.54):

Graça Abreu used the same procedure in a 2nd grade (high school) class and said that problem was being discussed within the SG, and that she counted on them to help understand it better. In this class she obtained only the first two examples of those obtained in the 6th grade class. Only two out of 31 opted for the first example, the others having chosen the second one.

Both students who chose the first example were quick to answer: If to inscribe is to put inside, ours is correct. A girl, then, questioned the students saying: Don’t you know that every triangle inscribed in a semi-circumference has an angle of 90 degrees? The students did no answer. Uneasy, Graça required the students to help her understand the situation better. The first student to speak asked: Teacher, would it be that what we understand as circle or circumference is what makes us draw this or that way? Graça thought: It’s possible, it seems no one doubts the meaning of “inscribed” since everyone put it inside. Another student said: if the student knows what circumference is he won’t miss it (Abreu, 2003).

Graça was surprised with the quality of the student’s answer and decided to write a narrative about the episode, concluding it with the following remark:

“Bingo! That is an answer which I had not heard before and had not even thought about!… Then, after more discussion, we arrived at the following conclusion: if we consider the angle or the triangle inscribed in a semicircle, all answers were correct. But if it is inscribed in a semi-circumference, then only those answers in which the vertexes are on the circumference are correct… (p.55)

These results triggered further reflections related to pedagogical aspects within the SG, as is demonstrated by the following dialogue:

Dario: These teachers those who think it are possible to teach Mathematics solely by means of problem solving a lesson. There is a moment in which discussion, systematization, reflection on meaning and concept are important, such as the meaning and concept of circumference and circle, and this allows them to interpret it differently, as you said. (…) they allowed you to reflect on your professional knowledge.

Adilson: It’s know-how…

Dario: But it is a reflective know-how…The interesting thing is that you (to Graça) asked the student to think together with you about something related to your job.

Renata: Yeah, you didn’t know it either.You were honest in admitting it and asked for help (…)

Alfonso: …What Graça said is also important, that the way they [students] think may lead the teacher to reinterpret…

Renata: And remember we were thinking…

Alfonso: about the methodological stand in which the teacher almost always formats a concept, a problem, and expects everyone to interpret it the same, but actually it seldom happens.

Dario: …An interpretation I judge inappropriate, which stems from that, would be like this: before I give the problem, I discuss with them the definition of circle, circumference, and inscribed angle. This would be wrong, because when I pose the problem and from the problem [I will discuss] what inscribing means, what circle means… Actually the problem is what offers the context of signification. By dissociating them part of this signification is lost, then it is the act of problem solving that the search for the meanings takes place… and this led the high school students into being successful.

Dario: …There is another concept no one spoke about which is important: angle. Some textbooks say the angle is the shape formed by two straight segments that have a common vertex… as if the angle was the representation itself…

Adilson: The angle is the region inside.

Dario: Would it be the inner region? A surface? This is another definition which appears.

Adilson: The plane angle (180o) is the region…

Dario: Then how is the angle inscribed if it is a region?

Adilson: It’s true, it’s more of a node…

Dario: …Do we teachers know how to work with the concept of angle? (Jiménez, 2002, p.163)


Dario suggested reading, for the next meeting, a text (Vianna & Cury, 2001) which approaches the concept of angle in school curriculum historically. The text would lead the teachers into discussing if angle could be defined as… A geometrical figure? A region defined by two segments? Only the region next to a figure’s vertex? Or does it represent a change of direction, or part of a rotation movement?
This discussion motivated another member of the group – Rogério Ezequiel (2003) – to develop a brief study with his students focusing on textbooks usually available in Campinas, about the predominant meaning of angle they presented. He found out that most of his students conceived it as the region next to the vertex. The students themselves, after deconstructing this meaning, analyzed the textbooks, perceiving that the illustrations contained in them stressed the meaning of angle as the region nearing the vertex.

Final discussion and some conclusions


The episode described here shows how complex it is for the schoolteacher to face alone the challenges present in one’s practice in the present context of uncertainty and constant change. Collaborative work among professionals with different views and knowledge, as well as critical interlocution with studies produced in an academic environment may contribute not only to address such challenges but also to develop teacher autonomy in curriculum management and production of knowledge.


Jiménez (2002) had already evidenced that resignification of participants knowledge took place more effectively when the group studied classroom situations in which student’s thoughts when learning mathematics emerged, and they expressed the meanings attributed to mathematics activities. The significations helped produce different views towards teacher knowledge and practice, bringing new understandings to light. Teachers, on their turn, did not play supporting roles in the process of investigation and reflection. On the contrary, as they participated in the group, they assumed an investigative stance as to their practice, developing investigations themselves, as was the case with Abreu (2003) and Ezequiel (2003). This qualified them to participate in equal terms with university teachers, although the experience and knowledge they brought was of a different kind, and this resulted in what Cochran-Smith & Lyle (1999) have termed as a community of investigators that co-build knowledge of practice and local curriculum:

Implicit in the Idea of knowledge-of-practice is the assumption that, through inquiry, teachers across the professional life span – from very new to very experienced – make problematic their own knowledge and practice as well as the knowledge and practice of others and thus stand in a different relationship to knowledge. (p. 273). 


The following testimony of a SG participant synthesizes the experiential process group teachers underwent: “The most important thing was group discussion. Because I learned how to look at what I have done with another view, in another time, and saw different things in it; I learned that it had value; [and it] helped me be a better professional” (Juliana).
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� GEPFPM  - Grupo de Estudo e Pesquisa sobre Formação de Professores de Matemática FE/Unicamp,  Brasil 


� Saturday Group because it is gathered twice a month on Saturday mornings.


� Paul Goldenberg is teacher and researcher at the Education Development Center, USA.





