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Preliminary remarks

This conference is first and foremost intended topa perspective on the advances

in the field of mathematics education that stemmfra new line of research that

emerged in the 1980s and that brought togetherewsity researchers and teacher Regular Lecture
practitioners around questions related to praatidke classroom. In this presentation,

I will attempt to clarify the conceptual bases luktcollaborative research approach in

order to better identify the theoretical and metilodical issues at stake and to

highlight its contributions to both the productiohnew knowledge in mathematical

education and the professional development ofelehters involved in this research.

This reflection is based on nearly 15 years of mebeafforts conducted in
collaboration with grade school and high schootheas. Collaborative research - and
with this, our interest in such projects - begari @89-1990, when | was Director of
CIRADE (the interdisciplinary learning and developrheesearch centre attached to
the Université du Québec a Montréal), a time tloiicided with the establishment of
research schools associated with CIRADE. The resestichol project involved a
group made up of several teachers, the school astraition, parents and CIRADE
researchers, and was designed to gradually putaicepin the school, a research
community focused on the joint development of wéeitions in various areas, based
on the knowledge and reasoning of children and with objective to improve this
knowledge. The intervention design process soughtutn to good account the
knowledge of both parties (classroom teaching kedgé developed, for example, by
educational researchers; previously conducted relsean this area, researchers could
draw on a wealth of knowledge; and the experieraméred knowledge of the
teachers);

In these schools, different projects were spedificeet up around: problem-
solving in mathematics among young children; thardang of specific concepts
(numbers, place value, operations, measures, gegrfractions, etc.); constructing a
meaning for mathematics symbolism; and the usdagfip teaching mathematics;

The research continued with teachers from otherargirand secondary schools
in underprivileged communities around the developmef interventions in
mathematics teaching designed to: prompt child@ncanstruct a meaning for
concepts (e.g., work with rational numbers, decémalevelopment of relational
arithmetic, transition to algebra, etc.), develep@n mathematical competencies, and
promote a different relationship to mathematics.

The research in these various social environmerds ne, in my capacity as
researcher, to continually question the learnitgpsions thus created. This compelled
a process of adaptation and perspective-taking rinagtaled the need to take the
context into consideration.

This process brought out certain key concepts tachvhiwill return later: the
centrality of confronting the context (the respotseproblems that arise cannot be
universal); the plausibility of the situations diyaed, which must necessarily prove
their effectiveness in context and which are camséd, restructured and enriched in



necessarily entails moving away from a technicetspective). In conjunction with

this multi-year research, the researchers invoirdhe various areas of these research
efforts gradually felt the need to share their eigmee of collaboration in order to '
bring out the common elements and the particulpeets likely to clarify and refine )
the approaches all participants would subsequextipt. This post hoc reflection on
the procedures of inquiry implemented in the vagiquojects (with respect to the
collaborative research process adopted) led thermlaigfy, on the one hand, the
theoretical and methodological foundations andketch out, aside from the various
procedures, settings and approaches involved, aelmafda shared collaborative
research process. So doing, they gave voice tonaeco with conceptualization in
order to better understand this process, its darttan to research into education, and
its consequences for practice.

context; and an adapted (i.e., practice-relatedchimg know-how (which also ‘
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So the reflection that | am inviting you to taketpa is based on more than 10 years
of experience in collaborative research and talegsastarting point a rather meta,
retrospective view of the various projects caroel

I will first situate the origin of this researchhé& reasons that led me as
educational researcher in mathematics to beconavied in a collaborative research
process), which will naturally flow into a descigt of its foundations: a certain
position taken with respect to practice.

| will then take up one example that | will elaberén greater depth, bringing out
its outcomes for practice and contribution to resieanto mathematics education.

The collaborative research model (conceptualizadfaie collaborative research
process) growing out of these various researchrtsffsill then be explicated, and |
will end my presentation by showing the contribotibat these research projects have
made to the professional development of the teadheolved.

Origin of the collaborative research: Why engage in collaborative research in
mathematics education?

The concept of collaborative research took shapenardhe idea of conducting
research “with” teachers rather than “on” teach€hsés simple formulation says much
about the concept itself and what justifies itsegrance in the world of research into
education. A proposal to renew the relationshigldsthed between researcher and
practitioner with respect to research related &cheéng practice is implicit here (I will
return to this aspect later). It follows that cbbhaative research takes place within a
host of research practices involving the partiégrabf teachers (one need only think
of the action research movement and of the teadssarcher, quite present in the
mathematics teaching community). What specific abi@ristics distinguish research
that has adopted this collaborative process?

For the purposes of clarification, it is a goodaide briefly consider the idea of
research collaboration through the brief historyitofhat Catelli (1995) wrote in
connection with the American educational contextisThistory brings out two
perspectives from which the pertinence of collabeearesearch in education
generally is justified:

The first perspective emphasizes the professionadldgement of teachers within
the framework of the school-wide team. In this amste, the justification of
collaborative research rests much more on congidesaof professional development.
The idea of collaboration is associated with joffires undertaken among teachers, in



students and on the institutional climate (Littl2, 84, 90).

The idea of collaborative research and of a necessalfaboration between
researchers and teachers also originates in togméon of a separation between the !
world of professional practice and that of reseamctended to clarify it. By )
emphasizing the rapprochement required betweerersiiy researchers and teachers,
the justification of collaborative research restsrenon considerations of research and
the critique of such research. This problem exigtfy do the degree that it is
considered necessary to establish a close relatphstween research and practice - a
challenge, in my opinion, of particular import tecagemics whose mission is to
educate teachers (as in my case). To speak of odditabn between researchers and
practitioners is to engage the issue of the relahigp between research, which occurs
in one particular area (in my case, mathematicsatthn), and professional practice -
i.e., the practice of teachers who teach mathemdtics, in other words, to enter into
the reciprocal enlightenment that each is ablertwide to the other (Schon, 83, 87;
St-Arnaud, 94; Curry, Wergin et al., 93)

When the very evolution of the concept of collatioearesearch is recapitulated,
professional development and research appear #&utslations. These two aspects
appear to be vital, all the more as they are atdoggto be found, as we will see next,
at the base of our collaborative model.

a spirit of reflexive community, and with its impgagn practice conducted among ‘
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Why this move into collaborative research in mathematical education more speci-
fically?
The primary subject of my reflection, particularly the framework of the various
projects that were conducted with teachers, cemnethe development of teaching
situations aiming at significant mathematics leagnon the part of students, worked
out in relation to their ideas and reasoning preesesnd intended to make these more
complex. Why, from this perspective, did collabamatwith teachers at the level of
research seem necessary to me?

It would have been possible to work on developilagsroom interventions with
the objective of achieving conceptual constructipnthe child, on the basis of a
certain number of previous analyses (e.g., coneépnd epistemological analysis; the
ways in which a certain concept is usually addmsseteaching, knowledge of
children’s reasoning, errors, conceptions, etcjcMmathematics education research
proceeds in this fashion, particularly those dewetb within the framework of the
“ingénierie didactique” which is one of the seriocentributions of research into
mathematics education, conducted in France, fompl&a Within the framework of
such “ingénieries didactiques”, educational redeaoontributed to developing
teaching sequences that could be considered agblgossurces of inspiration for
teachers (take, for example, the work of Brousseatationals and decimals, Douady
and Perrin-Glorian on surface areas, etc). Howakiergquestion of the reproducibility
of these experimental situations in the classro@msep numerous problems. They
occasionally undergo transformations - a naturétaue, to be sure, but one whose
results are often greatly at odds with the reseastliintent. Teachers adapt a sequence
to their way of doing things and, with a view t@gerve the initiative as to classroom
activity, end up modifying the initial project saugh as to distort it in the eyes of the
researchers. The same problems are encountere@ iprdkcess of developing new
teaching methods that focus on a particular sul§gegt, curricular developments) just
as soon as a project initially developed by redeasc(based on a number of previous
analyses) is transferred to voluntary teachers @spart of a top-down approach that
is encountered in the design of classroom matgrials



The research that | have undertaken with teachenstbe last several years addressez
the question of producing classroom sequences &racompletely different angle than
that which | just presented. For, in my view, itrnist possible to produce such '
sequences without also taking into consideratiothénviews and representations that
practitioners hold of the process involved in cqmuealizing the methods thus
developed, their particular context of interventitireir routines of interpretation and
action, and their constraints. For researchersiéh & perspective, the construction of
teaching situations (developing activities, prolderalassroom interventions, etc.)
inevitably proceeds through an understanding optlaetice within which it develops,
with such understanding considered as shapingahstiuiction of these situations.

Collaborative research is thus founded on the iaapractitioners are essential
in this process of producing knowledge (DesgagféyL

Why make this choice, even if there is a wealtlpast research with which to
clarify certain selections of situations that cobl fertile with respect to students’
learning (in relation to, for example, place valpmblem-solving and the meaning of
operations, the transition to algebra, etc.)? Invigw, it is not only a question of
developing teaching situations that are relevawt mwarding in terms of learning,
thereby contributing to an appropriation of knovgedby students (something that
may be clarified by a previous analysis, of course} also of producing situations
that are viable in context. In these conditionsemetteaching scenarios are selected by
the various partners (teachers and researcheeg)will appear as a legitimate manner
of giving meaning to a teaching experience thatgrasen to be plausible and fertile
with respect to learning and thus useful for gudinture actions. As a consequence,
the meaning that the practitioner constructs intextn that he or she ascribes these
situations - that is, in the exercise of the pracitself - becomes crucial. For these
interpretations will be central to understanding thappropriation that he or she will
make of potential teaching situations.

So the idea of collaborative research in its origibased on the idea of a certain
knowledge to be constructed (in our case relatedaohing situations) taking account
of the experience and knowledge not only of redearcbut also of teachers.

This position of the researcher is supported byragpdar underlying conception
of the practice and teacher work that founds thlalgorative research approach.
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Underlying foundations

A certain conception of practice

Schon’s book, The Reflective Practitiongrpublished in 1983, constituted an
epistemological turning point for those who feletheed to rethink the relationship
between research and practice.

Schon demonstrated the limits of the dominant mdoketed on technical
rationality, which maintained a certain standardipenception of practice in which
the tools provided to the practitioners (textbodiations, educational material, etc.)
were designed to provide ready-made solutions wblpms arising in practice
(previously designed situations). In oppositionthéis model, he proposed another
model, that of practical rationality. Schén’'s modiregrounded the role of
indeterminacy that is part of the analysis of pcattsituations, and thus the need for
the practitioner to exercise his or her judgmera gpecific context.

According to this model, the complex reality of sagice resists complete
standardization of the intervention to be carrietl @ of the professional’s action; it



was the ambition of the technical-rational modelntake practice valid for, and
applicable to, every situation.

The body of mathematical education research focusimgeaching practices has
grown substantially over the last 10 years. (Bezin®&errin-Glorian, 2003). This
development confirms the complexity of practicesioli cannot be reduced to the
sum of their various parts (organization of subjeatter, course preparation, real-time
class management, corrections, and various acti@ving a longer-term impact
related to the student’s work, relationships witheagues, the school, parents, etc.). It
shows us the role of the unexpected in real-timeagament, both in terms of subject
matter and of students’ work, as well as the rélgidgment in context exercised by a
given teacher (adapting textbooks to the classctrf situations and problems, day-
to-day organization of work, etc.).

Finally, this body of research shows, in connectiath this complexity, the
stability and coherence of these teaching practisee Bednarz, Perrin-Glorian, in
press). The construction of practice-related knogdedknowledge of curriculum;
reinterpretation, selection and development of dess sequences, students’
knowledge, etc.) is, in this instance, a situatgt/iy (Margolinas, 2004). The teacher
is guided by an underlying coherence, which setwery quickly (Proulx, 2003;
Lenfant, 2002).This result accords with other research conductedteachers’
experiential knowledge (Desgagné, 1994), which derates that every practitioner
develops an action-directed knowledge that is naitrary and that suggests, more or
less tacitly, that he or she acts in a way thatomssistent with an intended set of
interventions that he or she constructs in relatioreference points, principles and an
implicit theory. Desgagné (1994) investigated thagerrelationships of coherence
linking various theories of action in the mind bE&tsame practitioner, with a view to
explicating his or her more general theory of pssfenal practice.

This openness to the practical judgment of the &afBchon, 1983, 1987) as
regards the coherence (non arbitrary action-dide&mowledge) and complexity of
practices led, where research is concerned, tgibdra focus to bear on the meaning
constructed by the practitioner in context.

In other words, this body of research opened thg teainvestigating and
enhancing the appreciation of practitioners’ knalgke of action, which entailed,
among other things:
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« drawing on theories of “action in context” (Lave anénger, 1991);
e drawing on qualitative methodologies in order tocathand interpret the
“voice” of practitioners.

From the point of view of understanding the emecgenf collaborative research,
valuable light is shed on this transition to a ficat rationality, considering the crucial
role played by the practitioner’s knowledge of awt{i.e., a tacit type of knowledge to
the extent that it has not been made explicit lsgaech, but nevertheless a knowledge
having an impact on the practice concerned) andn#eessity of finding ways of
hearing the practitioner’s voice.

Fundamentally, this perspective on the role of fitianers brings into play a
teaching actor who is assumed to be reflexive anowledgeable, as well as a
competent, situated social actor (Giddens, 87; Lamd Wenger, 91; Lave, 88;
Wenger, 98) - that is, a bearer of professionadmuty.

“Regardless of the ‘worm’s eye-view’ these actoagédhof things, they are aware
of the subtle chains of action, the series of deetsand choices, the calculations and



(Dubet, 1994, p 234).

expectations of the actions of which they are thenés and, in part, the authors” ‘
|

m

A certain posture assumed, accordingly, by the researcher

Accordingly, the researcher cannot claim to comstkmowledge for the practitioner
without, fundamentally, considering the knowleddeatf with or without the
researcher’s contribution, the practitioner corgguand develops throughout the
course of his or her experience.

Hence the need, both epistemologically and metlogicdlly, for the researcher
to integrate the practitioner in the constructidnpoactice-related knowledge. This
participatory research already existed well befthis transition (think of action
research or the researcher-practitioner movement) rever has it been so
concentrated on the internal logic of the reflexpractitioner, on the idea of better
understanding the reasoning that supports his ioptaetice, and on the idea that the
researcher position him- or herself as interprgéteterms of both meaning and factual
content) of his or her action: a teacher considex®@ partner in the inquiry “with”
whom one looks into the practice, who contributesjdint reflexivity (with the
researcher) to the development of the practice.

This does not mean that in this process the ressamterely listens to the
meaning constructed by the practitioner. Firstlbftbere is a certain research project
that, to some degree, delimits the process to dentakken. These various projects are
framed by the set of issues surrounding the coctsbru of knowledge produced for
teaching and learning in connection with schoolvidedge (i.e., the development of
teaching situations that are not only fertile, aiso plausible). In this group
construction process, a variety of resources areditt into play.

| will take one example that | will elaborate ongreater depth, bringing out, on
this occasion, the modalities of collaborative assh, its outcomes and more
specifically its contribution to research in mattatics education.
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Oneexample

Around the joint elaboration of teaching situations in mathematics in primary
schools

The general theme

The collaborative research project issued from al isggnalled by a team of Grade 1
teachers regarding problem-solving. The teachersgezoed about proposing to the
children a problem-solving approach, as set outhi curriculum of the Québec
Ministry of Education or in the educational projeftthe school board at that time,
were somewhat at a loss when it came to availisggelves of the means with which
to attain such objectives. Few avenues of intefgargpecifically targeting the subject
had been proposed whereby they would be able tdk woth the children on
developing problem-solving skills in connection hvitearning various concepts
(number, place value, operations, measure, and gfegymProblem-solving is often
associated with work involving problems formulatedvords, and consequently, with
teaching intended for older children. The questitias the teachers put to themselves
were the following: Is it possible to adopt a peshtsolving process with young
children? What does such an approach mean, and¢&ow be developed?

These questions were posed at the origin of a grejbich initially lasted one
year. The team was made up of four Grade 1 teacaeenedial teacher, and two
researchers, Louise Poirier and myself. Over thiovidhg three years, this project
was continued in a more systematic manner arouadi¢velopment of mathematics



place value, operations, measure, geometry, prebtéwing), while integrating
teachers from different grade levels (grades 23nd

teaching situations aimed at obtaining signifideatrning by young children (number, ‘

The dual dimension of research and professionatidgwment )
Designing situation-problems and an interventiomeste aimed at developing
problem-solving skills among children was, at thset, the linchpin activity making

it possible to merge the interests of teachersrasearchers. In the meetings that took
place with the teachers, the situation-problems thedvarious alternatives available
for using them served as a backdrop reftection on action (i.e., the dimension of
professional developmégnDiscussions concerning the situations thus ages, the
strategies used by the children, their lines ofseeing and difficulties, the
management of the activity in context, and the dgiey educational approach all
constituted an opportunity to reflect on teachingbtem-solving; in the process, ways
of doing things and thinking about teaching chitdamd their learning were all thrown
open to questioning: What is a problem? What tyggsoblems should be proposed?
What do they enable me to develop? How can thelrehil tackle these problems?
How might their statements be used as a springBoard
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This joint construction of situations in light of afoccurred in class also fuelled the
production of knowledge in connection with the eabjbeing investigated from
various angles (the research aspecthe potential of situations developed in
connection with the children’s learning process. ffarticular, at these meetings, the
joint analysis of children’s statements concernihg situations presented in class
made it possible to throw some light on the skilled reasoning developed in the
classroom, and on certain didactical variables¢batd have influenced this process).
The recorded comments of meetings between researghéiteachers also contributed
to identifying a viable and rich inventory of imentions in class (the teaching
strategies were co-constructed, negotiated, shawbet viable in context among
different class groups) and to highlighting theustonring resources (Lave, 1988)
brought into play by the various actors involvedtli®e construction. Finally, these
meetings brought out the numerous modifications entl the situations and the
justifications underlying them (i.e., the meaning{sat the actor ascribes to the
action).

The reflexive activity

The joint process of constructing teaching situaienxtended over four years and
entailed, in each of those years, approximatelydmeof reflection each month. One
day of assessment was also included at the enHeofear in order to review the
project in its entirety. Overall, the reflexive i@dly was conducted in such a way as to
encourage a planned, regular alternation betwesssidom experience and review of
this experience. Work was performed in groups usatgounts of the in-class
activities, the difficulties arising in context,etlmecords of statements by the children,
and the difficulties they encountered. This reviefsmhe experience took different
forms and served as a starting point for developimgw intervention sequence. This
reflexive activity thus developed around the megsiwhich the teacher developed in
context and indeed imparted meaning to the sitnatay actions put forward.

The outcomes for the community of practice andhferesearch community
At the end of the project, teaching situations hadn jointly designed by the teachers
and researchers and the different avenues useddw clarified. This multi-year



(making it possible to follow the children’s devetoent), and of classroom materials
for the school. Adjustments and modifications wesatinually made, thus adding to
the group memory of the work accomplished on tisits@tions over time. '

Several videos related to the situations testedroolass were also produced, in
collaboration with the teachers; they were to sesamaterial with which to trigger
intervention within the framework of preservicedeer education or the professional
development days of in-service teachers.

As the projects were subsequently extended to giherary schools and other
communities, a network of teachers gradually degyedoand continued to meet on a
regular basis (without the researchers) in ordeligouss activities.

work resulted in the development of a collectionagfivities, of observation grids ‘
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With respect to research, video recordings of @ssl situations, the records of
students’ statements, and audio recordings ofxigemeetings between researchers
and teachers to review the situations served asriatn the analysis of teaching

situations and their potential for stimulating dnén’s learning (Bednarz et al., 1993;
Poirier and Bacon, 1996; Bednarz, 1996); in theyaisaof the process of co-con-

struction that took place and the respective coutions (Bednarz et al., 2001); and
for monitoring the structuring of a teaching sitoatover time and the principles that

guided this restructuring (Poirier, Bourdage, Bedn4999).

By way of example, | will return to this last aspét order to show the potential
contribution of collaborative research to the depetent of knowledge in the field of
mathematics classroom activities.

Restructuring of teaching situationsin context and underlying principles
An initial situation: The “assembly line” developedth Grade 1 teachers (based on
previous studies)

Starting from previous studies on place value (Bednand Janvier, 1984), the
researchers proposed for discussion an “assenmay type of activity to the Grade 1
teachers (of 6-year-old children). From this idaa,activity, whose main features |
will outline, was first jointly planned with theaehers. For reasons of feasibility, the
material had to be changed to something accessiltleasy for the teachers to design
(the initial idea was to do with boxes of ceredhe groupings had to be regular (at
first, the packages of cereal were 6 to a box ®ittoxes per case, as is found in the
store). For the teachers, this choice was influgrmetheir curriculum, involving the
notion of regular groupings. This being said, theaidf several repeated groupings
was used, even if, according to the curriculum,dhiédren actually work on only one
grouping in the Grade 1.

The objective was to prompt the children to constaulonger-term meaning for place
value and various operations by presenting therh sittiations involving packaging,
selling, buying, and sharing that led them to make break up groupings.

Context: the teacher tells the children to organizandy assembly line (or production
plant). On this line, the candies are packagediétivery to stores (once a child has 6
candies, they are packaged in a bag; when a chidéhbags, they are put in a box;
etc.).



First part (simulation) The teacher chooses 4 children to work on thenasgeine.
One child counts 6 candies. When there are 6, lsh@hands them to another child,
who places them in a bag. When there are 6 bager kbe hands them to a third
child, who places them in a box. When there areXehb, he or she hands them to the
fourth child, who places them in a case. The teaeliews the assembly line to
operate for a few minutes. Then she announceshbatvaorkday is finished and, with
the help of the other children, checks what eacbrker” managed to package. The
other children can be questioned. The exercisaitest over with 4 other children and
with other teams. There are other opportunitiestép sind ask questions about the
different production lines: Who produced the mdgte least? Why?

Second part (sales situationyhe truck is now going to deliver the candies te th
stores. The deliverer (one child chosen by the &dbaves the candy factory with x
cases in his or her truck and stops at the stosenoérchant (another child), who asks
for x candies. The situation is repeated with défer requests (from different

merchants) of increasing complexity (e.g., no giogpo be broken up, one grouping
to be broken up, two groupings to be broken upandrdinated, etc.).

Further variations Adding up purchases (the merchant already hahgies in his or
her store; how many does he or she have now?); asop of what different
merchants have in their store; order sharing (#leverer must share everything that
he or she has between two or more stores); salger®come into the store to buy x
candies; what must the merchant do to sell thencdhelies they want? how many are
left over?).

Viewing the video of the situation reveals the appadion that occurs

The video recording of a teacher using this situasibbows the modifications that she
made to the activity. There are no longer four ehildmaking up the assembly line
while the rest observe. She set up two assemldy lieach composed of four children
in the roles detailed above. She introduced a fifle to the assembly line, that of a
supervisor who oversees the workers. There are rdwhildren involved in this
work. The 18 other children are the future cliefitseir role is to observe the workers,
and when production is finished, they can buy frmme or the other of the assembly
lines. For this purpose, the teacher hands oueetsf paper on which they can write
their order.

An enriched, more complex situation

As can easily be seen, the situation has evohethrhing enriched and more complex
to manage. While the initial didactical intentioresnain the same (the objective of
working with groupings is still there), theBgentions are enrichedl'he introduction

of a notation, by means of orders produced by oéildopens for the necessity to
decode it by the seller and a possible exploitatibthese different notations by the
teacher. Some children make drawings while otheeswords; the sellers must decode
these order forms. The teacher will take advantdgthie to discuss the different
notations used. For the researchers, these naaierome material in the analysis of
the role and evolution of symbolism (Bednarz efl@p3).

The introduction of the buyers right from the begmgn also enriched the
intentions: the operations performed on groupingsreow better integrated. Buying
the material also leads the children to break @pdtoupings, which originally had
only been planned for a later stage in the sequéheevarious operations concerning
groupings are thus better integrated in the se@)enc
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The management of the situation was also considerabiicleed, and became
even more complex. There are now 10 children diréctlolved.

The role of the observers was made more preciseoffiee children still have the
role of observer, as planned initially, but thesenow something at stake: they are
buyers. As buyers, it is in their interest that Werkers do not make errors. The bags
must contain six candies and not five, for example.

Reflexive review: principles (didactical and pedaigad) that guide the teacher
These modifications were framed (the reflexive nmegtibetween researchers and
teachers enabled them to explicate the changeshéyeacher's knowledge of her
group of children and by educational principles.

First principle: The maximum number of children habe active (as we can see
in this verbatim)

Regular Lecture

L. “I noticed that at one point there were 4 who eveorking, while others

were waiting around. The children working were agtibut the others just
watched. So, | decided to have 2 factories. | pagd | was the boss. | had
2 work teams, and | wanted the team that workech#irdest. ... activities

more interesting for the children because theynawee active at the same
time. It's interesting for the children!”

The teacher had 28 children in her class; in hewviewas inconceivable that only 4

children be involved in the activity while the oth®&4 stood by observing. As many

children as possible had to be involved in the @ssc For this reason, two assembly
lines were set up to operate simultaneously, anatiie was created, and the role of
buyers was assigned to the other children.

Second principle: Get children to get organized

The dimensions of observation and organization kycthildren are just as important
to this teacher (as we can see in the verbatimegiio?Ve will find that also in other
activities conducted all along the year. It is diameously for her a pedagogical and a
didactical principle.

L. “So, | decided to have two factories...The firstdinvas a total cock-up
(sorry). Everything took forever. We tried to undersl what had
happened. One factory had operated more quickly.

But the others started to say ‘we are going to w#tem ... how can they
be quicker than the others?’ The children took thee tto see why this
factory operated faster. They were organized. Bwoiing the assembly
line, they learned to get organized in other thiagsvell...

Afterwards, however, they were in teams of 4 ahad 6 assembly lines,
and then | wanted them to fill my order... We améng see the reasons
why it did not work in some cases. The organization lacked. All you
need to do is to have a good organization”

Third principle: a contest, a positive element, mected to seeing in different ways,
listening to different points of view, observing...
The observation role of the other children followfesin a view of competition as a
positive component (at the origin of challenges)

L. “The children also saw how the others did thinfeey go see the

10



There is also the competition, they are more inteceis listening.
A contest means that the strongest are alwaysesttt because they can
explain things to the others.” '

others’ methods... how others did it. ‘
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What lesson is to be learned from this?

| have used this example and the considerationsegdieg it to show how in-class

practice and research are mutually enriching. Far teachers, such an activity
provides a different perspective on place value @méearning it in combination with

operations, putting the emphasis on important featat the foundation of our system
of numeration. It also opens avenues of reflectioncerning children’s statements
and about other ways of approaching this learniRgr the researchers, the
modifications implemented generate new avenueseftection, new questions to ask
about the restructuring of activities in contextiahe structuring resources brought
into play by the teachers in this construction.cAlg opens a new perspective on
children’s statements (e.g., in the analysis ofditgations developed). This activity
could not have developed fully without the suppafrteither the researchers or the
teachers. The final product is thus original andjuai

Regular Lecture

I will return now briefly to the research model whiemerged from the different
projects conducted over the last years.

The collabor ative research model that emerged from the different projects

A reflexive activityconducted in various ways as was seen in thaqreexample) is
at the centre of the model and acts as the lincbpioollaborative research. In it,
researchers and teachers interact and jointly expém aspect of the practice of
common interest. This reflexive activity is baseumarily on explication and analysis
of situations of practice, seen from the perspeatif’the common interest defined by
the project. In other words, the activity is conggicso as to encourage and maintain a
sort of “conversation” (to borrow from Schon (19Pbgtween the teachers’ practice
and the reflexive review of the practice (betweeacftioners and researchers).
Practically speaking, the activity takes shape ufho regular meetings between
researchers and practitioners - in other wordspuiin meetings that permit the
creation of an “interpretive zone” around the picctthat is the subject of the
exploration.

This reflexive activity serves a dual functidhis an opportunity for professional
development through reflexive review of the praztiwith the objectives of clarifying,
making explicit, and improving understanding ofstipiractice - hence, of ultimately
contributing to its restructuring.

It is a research opportunity, as this meeting z@mirpretive zone) constitutes
material for analysis to be used for investigatincprtain object of interest to practice-
related knowledge.

As we have seen, these research efforts into matfiesnclassroom activities
provide several insights including, in particulaver and above each of the projects,
the angle provided by the situations and their mtsiefor student learning; the angle
provided on teaching “know-how” that was collectiveonstructed in terms not only
of the process of co-construction around the madltiesn teaching situations
developed, but also of the insights gained intodbtribution of the partners to this
construction process within the space of mutualpr@fmension that was provided by
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the collaborative project (structuring resourceaid the angle provided by the
restructuring of teaching situations in context.

This research also had several outcomes at the déyehctice, as we have also
seen, through the material developed, the developofea network of teachers, the
participation of teachers in inservice teacher atlan activities intended for other
teachers or for preservice teachers.

In order to take the practitioner into considenatithe collaborative process seeks to
bring about a meeting point serving to generate keawledge in the lines of
argument advanced by the actors involvddnce the idea of co-constructig@ole,
1989) of knowledge in which the respective conttitms of the various partners is
turned to good account. Thus, in the case of theegopreviously presented - in this
space of reciprocal argumentation (Davidson, Wass®d Bresler (1996) speak of
creating a shared interpretive zone) - a seriergfiments are developed around the
manner in which various parties ascribe meaningitisations. Over the course of
interactions, the teachers develop dimensions &if #xperience and compare them
with the researchers’ interpretations (the researttas information that the teacher
does not have and vice versa).

Regular Lecture

Beyond effecting a rapprochement between indivighaatners having diverse tasks
and experiencesgpllaborative research also entails bringing togatltommunities of
practice in the meaning defined by Lave and Wenger (19@4thin which these
individuals operate.

To be a researcher or a practitioner is also to d¢ @f a group engaged in
common practices, whose members (in the ethnomelbgidal meaning) work out
between themselves a method of acting and thinkmgheir everyday affairs
according to the constraints and resources thattlae@ own. In this sense,
collaborative research seeks to enable the int@wseof two “worlds,” if not the
emergence of a new community. It proposes rapproehe of - indeed cross-
fertilization between - two worlds in order to ctmst knowledge in the service of an
informed or even enlightened practice.

Some remarks at this point

Collaborative research does not require practitore take part in tasks related to
conducting research, in the formal sense of tha.tdrdoes, however, require them to
commit themselves to exploring an aspect of theactice and to providing their
understanding in context of the phenomenon beindoesd. This conception differs
somewhat from what is usually meant by researctalpotation (participation of
practitioners in formal research efforts: in thase, the collaboration occurs only from
the perspective of the phases peculiar to formegarch and of the sharing of tasks
related to these phases). Our model does not addredaboration from this
perspective. Instead, its primary meaning lies nneachange of services between
agents who are part of different cultures and whamaot have the same ultimate aims.
It also derives meaning from a reciprocal influenmetween these agents. The
researcher aims to produce knowledge that incladeistakes into consideration the
point of view of the practitioner and the consttainf the latter’'s context of action.
Similarly, one could say that the practitioner aitasdevelop practices that will be
clarified by the point of view of the researcheddy the conceptual framework that
guides the latter's production of knowledge. Franis tperspective, collaborative
research presupposes a reciprocal influence betpregtice and research (hence, the
idea of co-construction within a shared interpeettone).

12



Contributions of collaborative research from the perspective of professional z

development of the teachersinvolved

Fundamentally, my various projects, which all haveommon an effort to mediate
between mathematics classroom activity researchnzattiematics teaching practice,
develop knowledge of action (situations, mathersatassroom intervention
strategies, a framework for analyzing children’sl atudents’ statements, a new way
of considering the concepts, the curriculum, etc.)

- that is constructed around the point of view amwites of various social actors
(mathematics classroom activity researchers, teachereciprocal understanding
around a shared project (e.g., development of profslolving approaches among
young children, intervention in secondary schodhsseés that are weak in
mathematics, etc.)

- within a mediating system (that supports the enter between various actors), the
locus of a reflexive process (of a questioning rafctice)

- and that is productive of meaning with respectatdion (contributing new
perspectives on questions related to teaching mmehes, to re-engaging
practice).

In the above, it is possible to glimpse the contidn of collaborative research to
professional development of the teachers invol@ifferent components have been
elucidated in the different projects, that | witegent briefly.

- A deeper reflection on mathematical content (leway situated in practice). The
teachers have the opportunity, during the discussiaround the teaching
situations and the productions of children, to iovartheir understanding of the
mathematical concepts, as we can show in a colidiberproject with Grade 4
teachers around the introduction of fractions fided, 2000).

- The nature of mathematical activity is laid opendebate. The collaborative
research process is also the occasion to put iratdelwhat mathematical
activity means, as we can see in an example desglap a collaborative
project with Grade 3 teachers about problem sol(Begnarz, 1998)

- A new way to look at children’s statements (dis& nuance, judgment).
Teachers have the opportunity, during the discussiabout the teaching
situations and productions of students, to develepv ways of looking at
children’s productions, to take a distance, to wersdifferent ways to solve
the problems. (Bednarz, 2000)

- Reflection on the didactical variables involvedai given task and their impact.
The analysis of tasks goes far away from the supalrfispects to center on the
reasonings that students could use to solve iass permit them to see their
complexity (Bednarz, 2000)

- Teaching strategies. Explicitation of argumentsjeutying decision-making,
opening up to other points of view. The reflectiantbe situations, and on their
restructuration in context, as we have seen, shewlifferent resources that are
developed. There is an explicitation of argumenteulying decision-making,
opening up for other points of view.

- An evolving relationship to teaching of mathemsitiChanges took place in
interaction over time, such as a changing relaktigmsvith teaching “know-
how” (Bednarz, 1998)
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- A new emergent community. A didactical approatchmathematics education
focusing on explicitation and argumentation (Bedna®98).

m
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Conclusion

Collaborative research, as we have seen, opens awmues for research in
mathematics education, contributing to the productf new knowledge related to
practice.

It also opens onto new avenues, at the same twnegeflection and action, on
ways to support professional development of teaches compared to the classical
models of professional development, which usuadlgrban implicit contract between
those who propose the professional developmentthose who undergo training
practices (i.e., the long-dominant technicist mpdemodel still implemented during
curricular changes, in keeping with top-down movethe

This process situates teachers’ learning in practogaging them in activities
that are at the heart of their daily work. It cesapbpportunities that contribute to
“enriching teachers’capacity for understanding emelligent decision-making”.

It is important to emphasize here that this questip process does not concern
only the teachers (a conclusion that could unvgtyirbe comforted by the perspective
that has been used in my presentation).

This research requires, from the point of view & thsearcher, the recognition
that there is no monopoly of meaning—in other wortte recognition of the
legitimacy of models and interpretations put forevay the teacher.

N
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