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‘Objectives to work on’ vs ‘Objectives to attain’: A challenge for mathematics teacher education curriculum?
Jérôme Proulx

Department of Secondary Education, University of Alberta
Abstract. Using a case study taken from my previous research (Proulx, 2003) that highlights a diverse range of future teachers’ perceptions of their mathematics education program, I theorize an alternative way to understand curriculum and its objectives. Drawing from the French roots of the word ‘objective’, I develop the notion of ‘objectives to work on’ as distinguished from ‘objectives to attain’. Invoking the Enactivist idea of expanding the space of the possible, I critique the tendency to organize mathematics teacher education programs around convergence on or conformity to ‘best practices’ or other idealized conceptions of mathematics teaching. From this, questions about the possible goals of mathematics education programs are raised and discussed. The importance of developing a teaching rationale (a stance) is brought forth and promoted.
The study that I report on was concerned with the complex rationales that underpin the practices of high school mathematics teachers in relation to their mathematical explanations. (Aspects of this research are reported in Proulx, 2003.) Drawing from that research, I focus explicitly on the elaboration of the future teachers’ perceptions of their mathematics education program as a background influence that played an important role in their personal construction of teacher knowledge. Afterwards, using those results, I offer an alternative way to think about curriculum and its objectives in a mathematics teacher education program – which I feel should prompt educators to question the possible goals of a mathematics teacher education program.

The study

Based on three lessons for each of the five future teachers, I construed individual semi-structured interviews to delve into the intentions and background influences that framed these future teachers’ classroom practices. The purpose of construing the interview on the basis of the future teachers’ lessons was to ground and situate interview questions in the practices of the teacher. Such an effort was useful to better understand the future teachers’ practices and rationales and to create interview questions that were contextualized and linked to those same practices – and not external to them.
The results showed that future teachers’ perceptions of their mathematics education program vary enormously from one to another. The research showed that those five teachers had five very different and hardly compatible understandings of their teacher education program. Each student teacher had very different impressions of their teacher education program. Here is a summary:
	Future teacher’s name
	Perception and usage of the program

	Albert, ‘The technician’
	The program is seen as a source of potential teaching resources. It offered him, in his terms, some interesting and possible ‘tools’ (activities, problems, good questions to ask) to use in his teaching.

	Bertrand, ‘The mimic’
	The principles/content brought forth in the program are considered optimal and ultimate: he does not question them and takes them for granted. The educators have an authoritative status for him and he ‘blindly’ follows what was suggested.

	Carl, ‘The self-assured teacher’
	He recognized himself, as a teacher, in the principles brought forth in the program – involved implicitly in his practice. This program confirmed his practice and helped him to explicate (give a name to) the very practices he was enacting .

	Donna, ‘The reflective practitioner’
	The enunciated principles were seen as a philosophy of teaching, in which general ideas on education and mathematics teaching were the center. She did not focus on specifics for particular subjects, she aimed at themes like encouraging students to argue, working on diverse solutions, contextualizing mathematics, and so on.

	Enrico

The teacher in-action
	The program gave him a model in-action of teaching – not by the concepts brought forth in the program, but from the way the educator was teaching. The educators were seen as teaching-in-action models.


Each of these student teachers used their particular ‘lens’ to interpret many other aspects encountered in their school practicum (some kind of a guiding light), for example when they interpreted textbooks, interacted with practicum supervisors, interacted with their associate practicum teacher, analyzed final exams, and so on.
Implications for objectives of mathematics teacher education program

Drawing on Pimm’s (1993) concept of ‘change merchant’, Breen (1999) explains that for some educators it has become a central task to convince others of the quality of their own particular merchandise and have people use their ‘magical’ infallible method – that is, to have an intention of control and of striving towards creating or generating ‘perfect teachers’ enacting assumed ‘good practices’. In line with those ideas, my research results prompted me to question the structure, the development and the possible objectives of mathematics teacher education programs. They also shed some important light on the possible effects of teacher education programs and may help us to move away from a cause-effect mentality, or a ‘training’ mindset, in the project of achieving the “perfect image” of a mathematics teacher – a project that is critiqued by Breen (1999). With the sorts of interpretive perspectives presented herein, it seems that the outcomes of a teacher education program cannot be ‘controlled’ and are much more diverse and unpredictable than we might expect – which could imply that whatever we do in our mathematics teacher education programs, the perceptions, interpretations, uses and outcomes are going to be different for each student teacher. This may be something we, as teacher educators, already knew, but there is not much evidence that we are acting on this knowledge. 

An alternative understanding of the word ‘objective’
This is not to say however that it is unproductive to educate teachers, nor that we cannot have specific goals in a mathematics teacher education programs. Rather, the issue is how we treat the notion of objectives.

The English word objective is obviously linked to the French objectif. According to Le Robert-Dictionnaire historique de la langue française, objectif comes from the Latin objectivus which means something that constitutes an idea, a representation of the mind, but not an independent or predetermined reality
. 
Informed by that etymology and oriented by the research results, I would offer a redefinition of objective. Objectives could be looked at as starting points to develop from instead of looking at them as end points to obtain. 
For this, I have tried to coin a tentative distinction between ‘objectives to attain’ and ‘objectives to work on’, from which I would theorize that instead of fixing a goal or an objective at the end and narrowing our actions in long-term planning by focussing tightly on it – what Bauersfeld (cited in Voigt, 1985) calls the “funnel approach” – objectives and goals could be framed in terms of expanding the space of the possible (Davis, 2004). This would then change the focus, away from final products to converge onto or conform with (the objective itself), and toward an idea of evolving from those very objectives. A shift in the underlying imagery is suggested here, from linear trajectories (A to B) toward ideas of emergence, expansion and un-directionality more correctly related to the instance of an erupting volcano.
This […] prompts a redescription of lessons plans as ‘thought experiments’ rather than ‘itineraries’ or ‘trajectories’ –as exercises in anticipation, not prespecification. So framed, a lesson plan is distinct from a lesson structure, the latter of which can only be realized in the event of teaching. (Davis, 2004, p. 182)

Oriented by complexivist and ecological discourses, teaching and learning seem to be more about expanding the space of the possible, about creating the conditions for the emergent of the as-yet unimagined rather than about perpetuating entrenched habits of interpretation. Teaching and learning are not about convergence onto a pre-existent truth, but about divergence –about broadening what is knowable, doable, and beable. The emphasis is not on what is, but on what might be brought forth. Learning thus comes to be understood as a recursively elaborative process of opening up new spaces of possibility by exploring current spaces. (Davis, 2004, p. 184; emphasis in the original)
Davis’s (2004) thesis of expanding the space of the possible moves us away from ideas of conformity and convergence onto a specific state to be or a specific way to teach. Even if the ideas of striving toward a generative model of teaching – be it, inquiry based teaching, discovery learning, problem-solving, etc. – can be legitimized, the research results highlight that it seems utopian to think that we can ‘control’ the outcomes of our mathematics teacher education programs, that is, that conformity can occur. In a sense, I am asking myself if that conformity is even wanted for us?  But then, what would be the ‘goals’ and intentions of a mathematics teacher education program?
A proposal concerning the purpose of a teacher education program

If I buy the paradigm of working on ‘objectives to work on’ instead of ‘objectives to attain’, I am then more attentive to the divergent possibilities that might emerge out of this work.


It is my personal belief that it is of central importance that teachers come to possess rationales and reasons to support the actions and claims they make in the classroom. I believe it is central that teachers become situated in a sort of knowledge or awareness of the things they do. It is my belief that teachers have to know what they are doing in their classrooms and why they are doing it. A teacher should always be able to argue convincingly about his or her choices. I think it is important that teachers feel comfortable with their teaching so that they feel a sense of agency and efficacy. (This is not to say however that if they can support their ideas then their teaching practices are ‘right’ or ‘wrong’ (Gore and Zeichner, 1991), but at least they will know what they are doing and will be able to argue and explain it.)

This attention to the importance of being able to take and defend a personal position is something that I believe should be an object of increased focus in mathematics teacher education programs. Teachers are responsible and autonomous beings that make decisions in the classroom; those decisions, to be effective (that is, not harmful), have to be sustained, argued and controlled. In my perspective, teachers who do not know why they are doing what they are doing may be engaging in harmful practices. In my sense, teachers who have rationales that they believe in are less likely to be harmful to their students than teachers who subscribe to prevailing opinions on ‘good practices’ without being able to justify their positions. Put bluntly, there seems to be little justification to engage in ‘problem-solving teaching’ if one does not understand and believe in the outcomes of that approach. In many ways, it would seem more defensible for a teacher to teach following the textbook if, for that teacher, that makes more sense.

For me, this is where the identity of the teacher stands. I believe that this stance could be of increased focus in a mathematics teacher education program. Mathematics teacher education programs would be well advised to focus on supporting the development and evolution of their teacher’s ever-evolving identity.

Conclusions


Allowing ourselves to focus on expanding the realm of the possible may bring us to re-think some commonly shared assumptions of our everyday discourse about mathematics teacher education. This metaphor can help us realize that a change in focus, away from one predetermined goal, toward the more expansive project of opening up the realm of options to enrich and enhance new learning can bring new insights into our understanding of what it means to educate teachers.

It would seem that in a negation of ideas of convergence and conformity, one is not doomed to oblivion if his or her understanding of a strong teacher identity is rooted in the acquisition and construal of a personal arguable and sustained rationale (stance and position) on the part of teachers. This rationale and teaching stance might be understood in terms of an emergent, not-yet-realized horizon of possibilities for mathematics teacher education programs.
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� See Le Robert-Dictionnaire historique de la langue française for an account of how the concept evolved to its current meaning.








