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Abstract

The nature and experience of participation in school mathematics classrooms is
considered through the analytical frames of community of practice theory (Lave and
Wenger 1991; Wenger 1998) and the lifeworld by focussing on interactions generated
by verbal teacher questioning of the whole class.

The thesis reports on an explorative, personal inquiry that complements theoretical
reflection with research material generated through interviews with learners of
mathematics and by participant observation in school mathematics classes. The
methodology is qualitative, hermeneneutical and -engaged, and influenced by the
principles of participative action research and co-operative inquiry in the context of
post-modernist thought.

The concept of usual school mathematics is developed to describe dominant social
practices in mathematics in schools. Through an analysis of teacher questioning and the
“learners’ experiences of it, the meaning of participation is problematised. The nature of
marginal rather than legitimate peripheral participation in usual school mathematics
classrooms shows that they are not communities of practice and are better described as
regimes of practice. ‘Ecologies of practices’ is proposed as more flexible construct that
allows the diversity of networks and practice in classrooms to be theorised. The nature
of particular ecologies can be described (and researched) using similar dimensions to
community of practice theory and this is illustrated by a case study which contrasts
usual school mathematics practices with those that foster greater engagement by
participants. '

The concept of the lifeworld supports understanding of the different experience of
participants in ecologies of practice of mathematics and teacher questioning. The
entities in mathematical lifeworld of learners of mathematics are not just simpler
versions or a smaller subset of those in teachers’ lifeworld but are existentially and
ontologically different and this requires investigation. A case study of a mathematical
lifeworld shows school mathematics can be deeply existentially alienating: and
marginalizing for learners. Students’ views on ways of increasing engagement in
questioning practices are presented and the implications of the research for engaged,
transformative and democratic classroom practice with regard to teacher questioning is
considered.

Key conclusions of the thesis are: The analysis of the participation of participants in
usual school mathematics practices as marginal demands that such practices be
questioned; An ecological perspective allows the complexity of the variety of forms of
participation, enterprises and engagement in classrooms to be analysed; The concept of
the lifeworld supports an understanding of the diversity of meaning that arises for
participants in the same ecologies; There are questioning practices that foster fuller
participation by learners. '
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PRELUDE
A dream: September 1999

A cartoon sequence. A child is in a classroom, a cartoon child. We
see him from the back. It is a ‘him’, it's a me also, but it could be
any child, any boy or girl. He has light brown hair. He is sitting at a
desk. It's one of those old fashioned desks with a lift up top. The
room is full of children at similar desks. At the front is a teacher in
front of a blackboard. | am the teacher as well as the child; but it's
any schoolteacher. Maybe it's a maths classroom, maybe it isn’t.
The boy looks around the room. There is a sense of fear in his
movement. As he looks around the room the other children turn into
rulers. Each is a ruler upright on the chairs. All these children are
there for him to be measured against. And he measures himself
against them. All the children themselves are measuring instruments
and daily measure each other. So it goes on, measuring and being
measured. '

At the front the teacher stands large and tall. He turns into the
biggest ruler of them all. And the child knows that he can never be
as large as the teacher is, he will always be smaller. Even if one day
he becomes the teacher the boy will still be smaller than the teacher
in his head. So it goes, on measuring and being measured. And
always smaller than the internal measuring sticks that we compare
ourselves and each other with; the measures that rule us.

Suddenly, the image changes. We are looking down on the room,
down on the heads of the children. Each head begins to change,
expand and colours with bright rainbow shades. There is an
incredible complexity of ever changing patterns in the shape that
each head becomes. Each shape transforms into a piece of a
dynamic jigsaw puzzle, the pieces rise, they flow into each other,
shaping each other until each finds its place in the pattern. Each
unique, every one essential, significant in relation to the whole,
immeasurable. The pattern that emerges changes constantly. As
each shape shifts its colour and hue, the pieces rearrange
themselves, as if they were dancing.
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PREFACE

FIRST PIECE: ABOUT THE PREFACE

Orderly and disorderly objects

Ever since you can speak an orderly sentence you are beginning to compare
everything that you perceive with this orderly sentence, so that the sentence
becomes a model. Each object you perceive is that much simpler, the
simpler sentence with which you can describe it: that object is an orderly
object about which no further questions remain to be asked after a short
simple sentence: an orderly object is one which is entirely clarified with a
short simple sentence: all you require for an orderly object is a sentence of
three words: an object is orderly when- you don’t first have to tell a story
about it. For an orderly object you don’t even require a sentence: for a
normal object the word for the object suffices. Stories only begin with
abnormal objects. (Handke 1997/1967, page 75) »
Peter Handke distinguishes between normal, orderly objects and abnormal objects, that
we might, therefore, assume are objécts that are not orderly. If they are not orderly then
perhaps they are disorderly. I suggest that the implication of this passage is that no
objects are really orderly; single word names or even simple three word sentences will
not suffice. This belief is supported by recent thinking about the nature of language and
the rejection of meaning as an orderly correspondence between words and objects.
Across a wide fange of intellectual disciplines, it is now accepted that even the simplest
of sentences and, what might appear to be, orderly simple objects, do invite further
questions to be asked of them. Language and meaning are no longer modelled on an
atomistic mechanical universe; we can think instead of webs of meaning and ecologies

of language.

The ‘objects’ of this thesis include: the social practice of mathematics, interactions that
follow teacher questioning of students, patterns of student participation in teacher
questioning interactions, phenomenology, social practice theory, communities and
ecologies of practice in mathematics classrooms, the life-worlds of learners of
mathematics, and the means to understand or know about these. These objects, these
theoretical and analytical constructs, are not orderly, and so simple sentences will not
do. Moreover, the heart of my research project, the motivation for doing this piece of
work, is a concern for the young people who daily éxperience the apparently ordered
world of school mathematics. Young people, the breathing, living, learning, growing,

individuals and groups, some of whom participatéd in the research, come to school

13



mathematics and respond to it with social practices that are often, in an apparently
different sense, disorderly. This was certainly true of some of the research participants
in the mathematics classrooms 1 worked in as a researcher in which a central conflict
was apparent between the intended orderly social practices of school mathematics and

the actual or desired disorder of the young people experiencing these practices.
Three meanings of ‘thesis’

The thesis itself as the ‘object’ of this preface shares this quality of not being orderly.
The thesis is not a simple object, about which a simple preface or introduction will

suffice..

Indeed the very term ‘thesis’ itself has several meanings. I will distinguish between
three of these: thesis as a report of a research project, thesis as text, and thesis as

claims/story about the world.

Firstly, ‘thesis’ can refer to the research outcomes, the understandings, the new
perspectives, or more traditionally the claims to knowledge or hypothesis, presented in
the document about a particular subject matter. Generally, and unless otherwise

indicated when I refer to the thesis, or my thesis, I intend this meaning,.

Secondly, however, the thesis can be a report of a research project, or a research journey
with distinct phases and moments that produced both the thesis as text and thesis as

perspective or argument.

- Thirdly, ‘the thesis’ can refer to the document itself, the text you are reading. The text,
the research journey, and the thesis proper are informed by two methodological
paradigms in which text and narrative are important: aspects of post-modernism and

hermeneutics. Choices about textual forms are not arbitrary and not unimportant.

There are a number of different possible thesés that I could have written and offered for
examination based on the work of my research studentship. I could have focused on the
research process itself or indeed, even more self referentially, on the form of text that
might allow worthwhile communication and discussion about lifeworlds and ecologies
of practice and researching them in the context of schooling. In either of these cases,
either the research process or the text becomes the thesis, the argument, in the first sense

described above. Yet, as interesting as this research journey has been for me and as

14



important as the question of text and narrative is, what I believe will be more interesting
for you and a more worthwhile contribution to the world is what I have to say about
school mathematics, teacher questioning, ecologies of practice and lifeworlds,
Howeyver, because these are my primary concerns in the remainder of the document this

preface focuses mainly on the research journey and on the text.
The pieces of the preface

The remainder of the preface is divided into three more ‘pieces’. The next piece is the
shortest of the three and expands on the description of the argument of the thesis given
in the abstract. '

The next piece of the preface consists of a research biography. This biography is not
incidental to the claims in the thesis. Indeed, it is the background on which the
analytical figures are drawn. Moreover, the story of the research gives inéight into the
nature and basis of the claims made. Including the research biography is congruent with
the theoretical positiohs articulated later about the historical location of humans within
and as being lifeworlds and the criticalist and hermeneutic methodologies employed. In
addition to the biography a summary of research activities and a selection of material

used during the studentship is contained in Appendix L.

The final piece ‘How to read the text’ discusses those textual forms that I employ,
which are unusual in mathematics education research literature although more common
in other academic disciplines. The two sections taken together introduce some of the

concerns, perspectives, and methodological attitudes that are developed later.
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PREFACE, SECOND PIECE: AN OUTLINE OF THE THESIS AS
PERSPECTIVE |

Thesis outlined

The title of the thesis is “Questioning (in) school mathematics: lifeworlds and ecologies
- of practice . I will outline the argument of the thesis by expanding on and explaining

the title.

One key element of the research was questioning the usual or commonplace practices of
school mathematics. “Questioning school mathematics™ here has a dual meaning. One
aspect of this is questioning the practices of school mathematics in the sense. of
critiquing and challenging it. A second aspect is questioning how these practices are

reproduced and are apparently so resistant to change.

“Questioning in school mathematics”, is the particular aspect of school mathematics
that I focus on. This is shorthand for the social practices of oral questioning by the
teacher of the whole class and the forms in which studentsfrespond. Here, I am not
chiefly concerned with the mathematical form or meaning of the questions or students’
answers but the social meaning of questioning practices and students’ experiences of
them'. Such practices are embedded within, and inseparable from, the wider social
practices of school mathematics: however, I focus on teacher questioning because it is

both typical and productive of the social practices of school mathematics as a whole.

One aspect of the thesis is to report on and make claims about participants’ experiences
of teacher questioning and school mathematics and thus about the nature of these
practices. Ihope I add to the body of knowledge about school mathematics classrooms,
teacher questioning and the learners’ experience. In this regard, the empirical material
contained in the thesis and my analysis of it, tends to support the socio-cultural research
on learners’ experience of school mathematics that I review in Chapters One and Three.

The more novel claims of the thesis are theoretical.

However, 1 wish to distinguish between claims made and other contributions to

knowledge where 1 aim to illustrate or display knowledge, or support greater

! Here, I gloss over the way in which the mathematical meaning and the social meaning are not actually
distinct or separate but the distinction is a useful one to enable discussion about the phenomena to take
place at this point.

16



understanding. The thesis contributes to knowledge in three areas. This is summarised

in Fig 1, on page 18.

Firstly, claims are made in the areas of the social theory of education and philosophy
more generally. Secondly, I contribute to educational knowledge about the social
practices and lifeworlds of school mathematics. Thirdly, I offer suggestions about
engaged or transformative practice, or indeed more generally good practice, in the
classroom. The diagram tends to suggest these three areas are more distinct than they
actually are. Moreover, by distinguishing between social theoretical and educational
research claims or practical knowledge, I am not intending to suggest that the latter two
categories do not themselves contribute to theory. However, the distinction is useful in

providing an overview of the nature of the thesis.

The thesis as text contains material gathered in a number of different research locations
and with a variety of participants. In presenting this material I offer inter;;retations and
analysis that contributes to educational research literature. Given the relatively small
amount of research conducted in mathematics education from a socio-cultural
perspective, I believe the material I present and my interpretations are significant in
themselves. At the same time in order to make sense of the material I was forced to
interrogate and develop the social-theoretical weave: the nature of the lifeworld and
ecologies of practice. I attempted to conduct research that was engaged and
transformative, particularly during the second year. An outcome of this aspect of the
research is some ‘“knowing in practice” (Reason and Torbert 2001) about teacher
questioning and ways that might foster a more participative ecology of practice in the
classroom. What is not documented explicitly in the thesis is the way in which the
“first-person research” (Reason and Torbert 2001) or personal inquiry has changed my

lifeworld and ways of being in the world.

In the diagram I indicate, with the connecting arrows, that the three different sorts of
claims interpenetrate each other. There is a dialectical relationship between them. The
educational subjects of the research and the material gathered generated theoretical
reflections and analysis and this analysis helped further interpretations of the material to
be made. As will be seen in the research biography a much wider corpus of research
experiences and material was generated during the research and the material presented

in the thesis (text) is only a proportion of this. I selected material for inclusion based on
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its importance in generating the more theoretical claims and on the usefulness of the

material in illustrating the theoretical perspectives.

Fig 1 Social theorylphilosophy

Ecologies of
practice
and features of
ecologies of
practice in
classrooms

The mathematical
lifeworld and

features of
lifeworlds

Questioning
practices that
encourage

Teacher questioning
practices and

students’ participation
experiences.
Cases of ecologies Engaged classroom
of practice practice

Cases of lifeworlds.

Educational Practical

knowledge knowledge

I had not intended to produce such a social theoretical and philosophical thesis.
However, I found that to understand my research experiences, the reported or observed
experiences of participants and to guide action, I needed to interrogate the philosophical

and theoretical constructs that I had adopted and to develop or find alternatives.
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The claims of the thesis
The social theoretical claims of the thesis are’:

- School mathematics classrooms are not generally communities of practice as
described by Lave and Wenger, crucially because the nature of participation in
them is different. This is evidenced by the nature and meaning of teacher

questions in the lifeworld of participants.

- School classrooms are better understood as ecologies of practices. This more
flexible construct allows the diversity of networks and 'practice in classrooms to
be theorised. The nature of particular ecologies can be described (and

researched) using similar dimensions to community of practice theory.

- Usual school mathematics classrooms as particular types of ecologies of practice '

are best described as regimes of marginal practice.

- The concept of the lifeworld supports understanding of the different experiences

of participants in ecologies of practice of mathematics and teacher questioning.

- The entities in the mathematical lifeworlds of learners of mathematics are not
just simpler versions or a smaller subset of those in teachers’ lifeworlds but are

existentially and ontologically different and this requires investigation.

The educational knowledge claims of the thesis relate to particular cases of ecologies of
practice and lifeworlds in relation to school mafhematics social practices generally and
practices related to teacher questioning in particular. These are many and varied and are
found throughout the thesis. Though they do support greater understanding of the social
practices and experience of school mathematics, the claims are made about particular

cases and are not generalised. Some additional claims or descriptions are:

- The enterprise of learning mathematics- is often marginal 'to students’
participation in teacher questioning interactions (and other social practices) in
usual school mathematics classroom. Such interactions can cause anxiety, as

they did for many students in the cases in this research.

- 2For brevity I do not include references at this point.
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- A case study of a mathematical lifeworld shows school mathematics can be

deeply existentially alienating for learners.

- Students’ views on ways of increasing engagement in questioning practices are

presented.

By its natufe‘practical knowledge consists of both tacit and explicit understandings.
Tacit knowledge in particular is Vefy dependent on context and explication of that
knowledge ‘does not necessarily provide a set of strategies to follow. So‘I make
suggestions towards the end of the thesis about ways that teachers can act and be in the
classroom that vmay promote greater participation by students particularly in teacher

questioning interactions.
The nature of the claims of the thesis

The notion of claim is one that I am suspicious of. Making a claim has resonances of
securing territory or property. There is something competitive, definite, and fixed about
it. Yet I do not feel this way about the contribution that I am making. ‘Claiming’ fits
with a notion of knowledge that does not sit easily with the methodology I use, the
methods employed, nor with the theoretical positions I argue for. In particular it is

counter to a sense of knowing as a process.

Yet, I am making assertions about the way the world is. Knowing and knowledge may
be a process but it is a process that entails adopting moment to momenf positions that
are definite and, in each moment, apparently absolute. At the same time there is a,
perhaps, wiser part of ourselves who understands that all is provisional and subject to

revision, that the hermeneutic process is not so much a circle but a spiral.

" An underlying theme of the thesis is how unity in diversity may be achieved. For
example, how ecologies of practice can be encouraged in which each unique individual
lifeworld can contribute and be nourished. I believe that one means to enable this is for
each person to communicate as clearly as they can what is true for them in a particular
moment. As a dancer I know that the dance of any relationship calls for embodiment
and presence in the moment by each dancer otherwise the dancers dance separately,

even if in the same physical space.
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In our day-to-day life, there is often a reluctance to say what we see, what we feel, and
what we mean®. As Gabrielle Roth puts it, too often we say “Yes”, feel “No”, and act
out “Maybe” (Roth 1999, page 195). This is often true in schools that almost seem
purposefully designed to discourage emotional honesty. For example often in school
mathematics classrooms, the teacher is bored, the students are bored, and sometimes it
even feels that if it were Apossible, mathematics would be bored as well. Yet no one says
it. Where someone does say what he or she feels or sees in a definite way apparently
intractable situations can be transformed. At the very, least it allows a conversation to

begin. I return to this at the end of the thesis.

Thus, if I am to ‘walk my talk’, then I have a responsibility to put forward the
perspectives that I have developed in a way that is certain, to stake a claim and defend a
position. Even though in awareness of the greater dance, I know that the claims made
and positions taken will change. Indeed, by making strong claims I do so as a way to
paradoxically nurture that process of change. The phrase “It is so” needs to be
reclaimed from dogma and this may be done without believing that your “It is so” needs

to be the same as my “It is s0”.

The alternative is to lose ourselves in a formless swamp in which reflections on our
knowing prevent us acting upon it. This is the shadow of the recent concern with text
where too often the writer (and reader?) becomes lost in the discursive. An ecologicél _
perspective speaks of the way we are intimately part of each other and the world. But to
speak of this intimacy and to attempt to begin to develop the ecological awareness to act
within it requires boundaries to be drawn, ideas defined, tools honed, and stories to be
told.

31 leave aside the crucial issue of how hard it is for us to know what it is we see, feel, and mean.
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PREFACE, THIRD PIECE: A RESEARCH JOURNEY

Part One: An overview

I make no pretence of neutrality or disinterest within the thesis. This is a piece of
engaged research, which stems from a deeply held commitment to social and personal
change. Informed by hermeneutics, my interaction with participants was subjective. I
~ have struggled within the boundaries of the ecoloéies of practice of academic research
- to find a place for my heart to be in and behind the work I have done and what I have

written.

I came to theory because I was hurting — the pain within me was so intense
that I could not go on living. I came to theory desperate, wanting to
comprehend — to grasp what was happening around and within me. Most
importantly, I wanted to make the hurt go away. I saw in theory then a
location for healing. (hooks 1994, page 59)
I will not claim the same intensity of experience as bell hooks or the same desperation.
Nevertheless, my decision to engage in the theoretical journey of a PhD arose from
distress at the way I was living. I could not continue as a school mathematics teacher

acting in the way that I had.

From the outset I conceived of my research as exploratory, both in terms of my own
personal inquiry into the social practices of the mathematics classroom and in its
relationship to already existing research. This exploration has been “a creative process,
involving its own prolonged, complicated and unpredictable course” (Salmon 1992,

page 10).

In Appéndix I, I offer a piece of ‘biography written in the third person that describes
part of my personal background that I consider relevant both to my decision to engage
in the research project and which has shaped, consciously and unconsciously, both my
actions and analysis. The Appendix, if nothing else, underlines that this research is

located at a particular point in a personal history; there was a ‘before the research’.

In the description of the research journey, I outline the different phases of the research
process in terms of time periods. In a sense, these are necessary fictions imposed to
give some purchase on what was a much more fluid and continual experience. In the

description of each of these phases I address a number of themes, though not necessarily
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in the same order. These themes are: the research questions or focus; the research
activities and related purposes — what I was doing and why I was doing it; what
emerged as findings in process; the development of my methodological thinking; and
the development of the theoretical framework that initially guided the research and later '
became an important subject of the research. At this point, my description of the
development of the methodology and theoretical framework is brief and generally

unrelated to literature. This is to avoid repetition in later chapters.

In choosing the parts of the journey and thinking to highlight there is inevitably a
reading backwards to construct a narrative that tells a story. The dead ends, the possible

routes, the convoluted and at times confusing process are not properly represented.

I have focused on the experiences that relate most closely to the collection and
interpretation of research material. For brevity (a relative word here) other experiences
important in a less obvious way are passed over. However, four are particularly worth
mentioning. Firstly, the importance of meeting with and talking to other educationalists
and researchers, especially at national and international conferences. Secondly, the
influence of working with students in higher education engaged in developing their own
mathematical understanding. Thirdly, observations of mathematics lessons conducted
whilst supporting Initial Teacher Education students I was teaching or moderating.
Fourthly, my increasing personal iﬁvolvement in communities, ecologies of practice and

networks, in the ecological and social direct action movement.
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Part Two: Beginning the research Autumn 1999-Spring 2000

The early focus of the research

My statement of research interests when applying to begin the PhD focused on
“intrinsic and extrinsic learner motivation”. This arose from my experience as a school
teacher of the demotivating nature of much of the content and teaching methods current
in school mathematics. My first task as a researcher was to turn this general interest -

into a formal research proposal.

Before this preface, as a ‘Prelude’ I included a description of a dream that I had two
nights before the official start date of the PhD*. I cannot underestimate the impact this
experience had on me at the time nor the extent to which this dream has been a
continual reference point or anchor to my research process. It represents,
hermeneutically, what Gadamer would term iny “prejudice” (Gadamer 1975) or for
Heidegger “foreknowledge” (Heidegger 2000/1926). The research can be understood,
in one sense, as an explication of this dream’s meaning. You might find it useful to turn

back and reread it (often).

One reading of this dream is as an answer to my early questioning about motivation. It
stresses the importance of measurement in school classrooms and of being right or
being wrong. The relationship of measurement is not simply with other people but with
mathematics itself: “Smaller than the white maths on the blackboard”. It-underlines the
way in which the experience of the school classroom for an individual is intimately
bound to the social norms or practices of the classroom. There is not an individual
experience even though it is experienced individually. The dream also offers the
possibility of change, of a situation in which each child or person finds their place in the

jigsaw puzzle and is free to find and to develop their own unique contribution.

The dream suggests a very wide concern, wider even than the initial broad topic of
motivation. Yet a formal research proposal required a clear focus, research questions, a

methodology and a research plan.

* The inclusion of the dream and its importance to the development of the research is somewhat
unconventional in educational or social research. Justification or discussion of the methodological
implications would requite more space than I can give to it, but I note that in other academic disciplines
such as psychoanalytic theory dreams are the subject of research. I am also told by a psychotherapist
friend that in process orientated psychotherapy particular attention is paid to dreams that occur the night
before a first appointment or before a group workshop.
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As one way of attempting to engagé with the issues that I was concerned with I
hjghlightéd the issue of ‘mistake making’. My initial research proposal title was |
“Changing ways of knowing: how learners experience ‘mistake making’ in mathematics
classrooms”. By ‘changing ways of knowing’ I intended to convey both the way in
which mistake making might be important to our ways of knowing and the possibility of

changing these ways of knowing.’

During the initial stages of the research I attempted to deal with three strands of the
research issue separately. Firstly, how learners of mathematics experience mistake
making in mathematics classrooms and possible relationships between this and the
general experience of mathematics. Secondly, possible ways to describe a learning
environment in terms of an identifiable mistake making culture. Thirdly, the thinking of
- teachers about the mistakes learners made and their responses to them. Although I
initially explored‘these three strands separately, I intended to bring the three strands

together at a later date.
First research activities

This period was one of relatively intense training in research methods and education
about research methodology as well as encountering a much wider body of educational
literature than I had previously experienced. I wanted to have practical experiences of
research methods both to develop my research skills and not least because it was not
clear to me at this stage what type of research practices might best support my research
intentions, nor the most suitable research sites. Particular research methodé that

immediately appeared relevant were participant observational skills and interviews.

Thus activities in the first phase of the research aimed to begin to- develop an
understanding lof the various strands of the research, to collect some research material
on these strands, to develop research my skills and to be able to make later
methodological choices on the basis of experience. These activities were deliberately

eclectic.

I carried out observations in the classrooms of two primary teachers with contrasting
teaching styles. These were Year Six (10-11 year old) and Year Five (9-10 year old)

classes. I observed both National Numeracy Strategy lessons and other lessons

3 Though the research process has changed me much, I note that my preference for titles with double
meanings remains unchanged.
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experienced by the children with the same teachers, visiting the classes on three
occasions each. In addition I observed a number of mathematics lessons taught by a

secondary school teacher.

As aresult of one observed incident in the secondary classroom, I arranged to interview
the two girls involved. This interview consisted of asking the children to read through
my notes of the incidents out loud, effectively playing their parts as actors. This was a
starting point for a conversation about the incidents. One question I had in relation to
this interview was about the question of gender and as a result I arranged to interview a
small group of boys from the same class. Interviewing groups of children together
foreshadowed later interview strategies with other research participants, as did using
previously generated research material as to focus conversation and discussion during

interviews.

My particular interest with the school based research activities was on interactions and -
behaviour that occurred in relation to mistake making. The theme of teacher
questioning began to emerge at this time, particularly as a result of the primary
experience in the context of an emphasis on whole class interactions in the newly
introduced National Numeracy Strategy. In addition, mistake making in teacher

questioning interactions was, at least to some extent, an observable phenomena.

I also attempted to see if it was possible to delineate or define a ‘mistake making
culture’ in a particular classroom. However, the interview with the boys demonstrated
that there might not be a single mistake making culture in a classroom and even if there

~ was it was not experienced by all participants in the same way®.

As a second strand of research I began a series of interviews with adult learners of
mathematics involved in Initial Teacher Education primary mathematics courses. Four
interviews were conducted in total during this phase. Three of these were individual
interviews the last being a group interview. The interviews focused on the general
experience of mathematics, the experience of schooling, teacher questioning and

mistake making.

o1t appears naive now to believe otherwise, and I think if asked before the interviews if I believed that
classroom culture is experienced in the same way I would have said no of course not. However, there is
something compelling when this theoretical knowledge becomes embodied in an encounter with living,
complex beings.
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The research participants were all students I tutored on a Third Year Primary
Mathematics undergraduate course. The unit studied involved the students in extending
their own mathematics and experiencing mathematics in new ways. I had planned to
_interview adult learners, and to some extent my choice to interview these
undergraduates was because of ease of access. However, more compelling was the
surprise that I felt when I realised that collectively this grbup of students (all women)
were very unconfident about their mathematical ability in spite of the previous academic
relatiye success of all of them (a requirement for entry to the course). When I talked
about my work in encounters with strangers or with friends I had come to realise the
extent to which many people carry the wounds of school mathematics into later life.
But here was a group of academically successful learners who apparently shared many

of these wounds.

The group interview with the students was significant because of the way that the
students entered into dialogue with each other and perspectives emerged which might

not have in a one to one interview situation.

A third strand of work begun during this phase was with three student teachers, Peter,
Jill and Paul’, on the professional year (second year) of a two year Post Graduate
Certificate of Education course in mathematics. Here my intention was to begin to
develop my skills in working with teachers attempting to change their practices and to
engage with teachers’ perspectives on mistake making. Although these students were
on an initial teacher-training course all three had previous experience as educators in
different contexts. The focus of our work together was teacher questioning. During this
phase, this work did not move beyond discussion, observation of lessons and mentoring.

However, two of these student teachers later played a significant role in the research.
Theoretical frame and exploring methodology

The main theoretical framework that I adopted to explain the observations, interview
material and other research experiences was the form of social practice theory
developed by Jean Lave and Etienne Wenger in their theory of learning in Communities
of Practice (Lave and Wenger 1991; Wenger 1998). Communities of practice theory
offered a theoretically developed means to understand and define what I had initially

identified as a mistake making culture. It offered a means to unify consideration of

7 All names throughout the thesis are pseudonyms with the exception of ‘Peter’ as we co-authored papers
together that are referenced. :
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classroom practice with the experience and identity of the learner. At this point, my

adoption of community practice theory was relatively uncritical and unreflective.

I began the research as a schoolteacher with relatively little knowlredge of research
theory or methodology. The first phase of the research included intensive education
_ both formal and informal in research methodology and methods. At the outset I chose
to adopt an attitude of “methodological humility [which] requires that one operate under
the assumption that there may be some concept or event that cannot be immediately
understood” (Gruen 1994, page 33). Moreover, I suggest that sometimes such humility
should be extended to recognise that even the means to understand or research a concept
or event may not be immediately apparent. However, two of the methodological
traditions quickly established themselves as important to my thinking. These were the

critical research tradition and hermeneutics.

As I have described, when I began the research, I already had strong .axiological
commitments with regard to education. I was concerned about theApractices in schools,
a concern that was deepened by the early practical research experiences. In addition, I
had already come to identify myself with a critical education tradition through
participation in a Critical Mathematics Educators group. For years my social activism
had been guided by Marx’s famous maxim that the point was not to interpret the world
but to change it. It was natural to turn to the critical research tradition as a key
influence. In particular, the approaches and methods of critical ethnography appéared

suitable for researching the ‘mistake making cultures’ I was interested in.

I was also concerned with the individual experience. Educational ethnography appeared
to speak about culture, but did not, I felt, get to the heart of the experience of such
cultures for individuals. Nor did it appear to fully address the fundamental existential
questions of purpose, value, and relationship to self, world, and others, that I felt were
important in the question of the experience of mistake making in mathematics or the
experience of mathematics more generally. Here, I was drawn to phenomenology as a

philosophical and research tradition that offered a means to address these concerns.

I conducted the early individual interviews with adult learners within the
phenomenological tradition. However, I soon found that my identity as teacher, my
knowledge as an educator and my desire to enter into dialogue with the research

participants precluded a strictly phenomenological approach. This led to an
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investigation of Gadamer’s hermeneutics as a model for both the interview process and

for interpretation of the material gained (Gadamer 1975).

I was aware that these different research traditions had very different philosophical
bases. However, it did not seem to me that this necessarily precluded the use of
seemingly contradictory approaches. In any case they both seemed to reflect, in a
theorised form, common and legitimate means by which we come to know about the
world. A methodological pragmatism began to develop. I sought justification for this

in post-modernist critiques of grand narratives.

As stated earlier, the research methods that I employed were eclectic. During a period
of intellectual ferment I explored different approaches to research and different methods
all within the qualitative research traditions. I attempted to conduct each individual
research act according to the relevant protocols and habits of the research tradition I was

drawing on.
Part Four: Summer 2000

Overview — Defining the work

The research activities and thinking during Summer 2000 were an edge between the
early flow of the research and the later period of sustained action and intervention in a

school classroom. At this point key issues began to be identified and concepts defined.

The early research experiences introduced two issues that affected the focus of the
research. Firstly, the importance of teacher questioning of the whole class as both:
foﬁnative and indicative of the classroom community of practice®. By this point the
issue of mistake making had become secondary to teacher questioning in the classroom.
The second was the difficulty of describing this aspect of the experience of school
mathematics separately from the experience of school mathematics generally and issues
of identity. These two factors tended to suggest contradictory possibilities for

advancing the research.

At the same time, the early research experiences reinforced my desire to explore the
possibilities of changing practice through the research project. Both theoretically,

through my study of hermeneutics, and more concretely through the experience of

¥ At this point the idea that classrooms were communities of practice was a premise of the research.
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interviewing, the possibility of dialogue about the experience of school mathematics
began to emerge. Entering into conversation with learners about their experience and
facilitating dialogue between teachers and students appeared to offer emancipatory

possibilities.

I continued to work with and analyse the material gathered during the first phase of the
research and began to report on some of the research outcomes (see Anderson and
Boylan 2000).

Two key episodes occurred during this period. Firstly, the research activities with Peter
at East High School, described more fully in Chapter Three, and secondly the interview
with Louise, the subject of Chapter Four. The context of these research activities is
described extensively in the two chapters. - Here I will only summarise them and
describe their relationship to the research project and history, before describing the way
in which these two very different research experiences influenced my thinking and the

directions of the research.
Peter, teacher questioning and dialogue

Peter was one of the student teachers I had begun to work with during Spring 2000. I
visited him to spend time with him observing him in the classroom and giving feedback.
By this time I had largely put the project with the student teachers to one side. The
experience of observing them in schools and discussing‘with them their classroom
practice had been informative and useful but I did not see that the way I was working
with them was a useful model for future work. When 1 visited Peter in East High
School on the occasion that gave rise to the case study, I did so out of my desire tov fulfil
the commitments I had made to him and the value I found in spending time in as wide a
variety of classrooms as possible rather than to ‘collect data’. However, as often
happens in life, it is the unexpected, unpredictable or unintentional encounters with the

world that teach us the most or change our direction or understanding.

From one initial incident in the classroom when I intervened and prompted a discussion
about the students’ experience a further discussion, survey, and interviews arose. I had
unexpectedly found an opportunity to open dialogue in a concrete way about the
experience of school mathematics and had employed methods that seemed to facilitate

this.
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The case study both strengthened my interest in teacher questioning and also underlined
the complexity of the issues surrounding the student experience. It pointed to the
importance of considering more than the individual classroom but also both the general
social practices of school mathematics and the social practices of the school as a whole.
It was at this point that the theoretical means of describing school classrooms in terms

of communities of practice began to become a subject of the research for the first time.

Methodologically, fostering dialogue not only appeared practical, but also Peter
confirmed the way it might support changes to practice when he told me that although
he had read academic texts on students’ experience it was different when, as he put it,

“You hear them yourself”.

Issues of power in the relationships between researcher, teacher participants and
students, began to emerge as lived experiences, which posed a number of difficult
questions for me. The group intervievirs appeared to give students, particularly the girls,
confidence to speak about their experiences. Yet there were clearly issues of power and
rank within the groups themselves. I attempted to theorise about the way that I was
giving “voice” to the students, yet was also aware that my analysis of their views was
made from within my particular lifeworld and that there was an element of performance

and presentation of self on the part of all of us.

However, the case study with Peter seemed to offer a model for discrete interventions in
classrooms in which classroom practice might be observed and then such practice be the
basis for dialogue between researcher, teacher, and student. I had explored the
possibility of a sustained critical ethnography but had not found a suitable location. I
was aware of how pressured teachers were in schools and short research interventions
-such as the one with Peter, seemed to be more practical and ones where teachers might
be able to see a more immediate ‘pay off’>. The case study pointed to the value in
facilitating dialogue between different students within a class especially if the social
practices of the classroom became, reflexively, one of the subjects of the dialogue.
Methodologically, within the wider critical research tradition I was drawn to the

protocols of participative action research and co-operative inquiry (see Chapter Two).

% One aspect of my lifeworld revealed throughout the research process, is the extent to which I was bound
by the principle of exchange. Such values permeate schooling.
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Louise’s mathematical lifeworld

The interview with Louise was of a very different nature. Here I engaged in a single
conversation with one person over a relatively long period of time. Louise’s candour
led to an intimate experience of hearing for the first time the testimony of someone who
felt she had been severely wounded by the experience of school mathematics. More
than this, I felt that I encountered Louise as if she came from another country or even
another planet in terms of her relationship to mathematics. This was another concrete

experience that began to make sense of an important theoretical concept, the lifeworld.

Attempting to understand, hermeneutically, Louise’s lifeworld raised issues about the
nature of the relationship with self, others, and the world in totality. At this point my
reading of phenomenology as a philosophy was limited but I was aware that at the very
least the application of such philosophy to explain Louise’s lifeworld as interpreted
from the interview was problematic. At the same time, similar themes emerged in this

interview as with the interviews with school students.

This also led to the realisation of the extent to which the interviews with school students
at East High School only gave a very partial insight into a class of learners each within
their own lifeworld. I was struck by the fact that I must have taught students with a
similar experience to Louise without realising it. The experience was humbling and

sobering.
Part Five: Summer 2000— Autumn 2000

Towards the second year

As I neared the end of the first year of the research I had a wide range of research
-experiences both in schools and through individual interviews. I had developed my
methodological skills and had encountered a wide body of educational literature and
theory. However, I needed to develop from these experiences and reflections a more
focused and manageable research project. I had explored three strands of the research,
one of which, the interviews with adult learners, relied on a very different methodology
to the other two, and called for an exploration of a difficult and demanding

philosophical tradition. I felt I needed to make a choice.
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The interviews with adult learners, particularly with Louise, were very rich in terms of
informing my thinking about school mathematics. However, emotionally their
contribution strengthened my desire to engage in more active critical or emancipatory
- research. Put crudely, whilst it felt worthwhile to listen to and analyse the ways in
which school mathematics damaged learners’ sense of identity and relationship with the
world it felt more important to do something about it. Moreover, my encounter with
hermeneutics led me to begin to theorise about dialogue'and conversation not only with
participants but also as a metaphor for the research process itself. I felt a richer
conversation could be had in the prescient world of schooling. Somewhat reluctantly I

decide not to continue with further extended hermeneutic interviews.
Research aims

I formulated a research design that built upon the research activities with Peter. I quote

from my RF2 report that formed my application to transfer from MPhil to PhD.

I intend to re-title my research “Opening dialogue about the experience of
learning school mathematics”.

My aim over the next two years is to conduct a series of short interventions
into two or three secondary mathematics classrooms with the intention of
facilitating dialogue between members of the class community and between
the class and teacher about the experience of learning mathematics and to
record what happens as a result. c

The research will consist of two or three collaborative inquiries with
classroom teachers about aspects of their classroom practice and a
connected reflection on these inquires as a whole. This reflection is the
main focus of the research. In addition particular foci for each class will be
negotiated and this collaborative work may be reported on separately.

The aims of the inquiry are to:
- explore the conjecture that dialogue about the experience of learning
mathematics can help to change the social practices of the classroom
and in particular encourage greater dialogue about learning

mathematics

- explore how teacher beliefs and practices change as a result of
engaging in dialogue about social practices

- explore if and in what way the participants’ characterisation of the
social relationships within the class community change
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- explore the value of socio-cultural approaches to mathematics
education research, in particular focussing on the usefulness of
theories of social practice and communities of practice

- explore the limits and opportunities for change within mathematics

education and to reflect on the ways research might contribute to this
In this thesis (text) the outcomes of the research with respect to the first three aims
stated above is largely omitted although these theines are addressed in the concluding
chapter. This is not because such outcomes do not exist, rather that the question of how
to theorise the nature of social practices and the experience of participants within these
practices became more pressing. Reflecting on the research aims I note the way in
which my interest in teacher questioning does not appear. The reason for this was that I
intended the research to be collaborative and so envisaged that the exact foci with each
teacher would be negotiated. In the event teacher questioning did become the focus of
the one collaboration that occurred with Jill as she identified communication between

herself and students and between students as a pressing and important issue for her.
Methodology

I based my research practice on principles drawn from Co-operative Inquiry (Reason
1988, 1994a, 1998; Reason & Bradbury 2001a) and Participatory Action Research (Fals
Borda 2001, 2002; Reason1998; Reason & Bradbury 2001a). I located the research in
the critical tradition (Carr and Kemiss 1986; Kincheloe and McLaren 1998). I did not
characterise the project as action research due to both the relative brevity of the
collaborations and my interventionist intentions as opposed to supporting attempts to
change classroom practice that arose from the teacher’s own reflections. As a central
methodological tool I drew on Renuka Vithal’s concept of “hypothetical”, “actual,” and
“arranged” situations (Vithal 1999, 2000). Vithal suggests that one way of approaching
critical research is to posit an imagined, desirable, hypothetical situation, to pay
attention to the actual situation and, based on these two descriptions, to seek to create an
arranged situation. Together the three situations form a methodological triangle to

guide action and interpretation through research cycles.

As a desirable hypothetical situation I posited the notion of co-operative co-reflective
learning communities. This concept was a development of the notion of communities of
inquiry (see Cobb et al 1992; Goos, Galbraith and Renshaw 1999; Groves, Doig and
Splitter 2000) and learning communities (Rogoff et al 1996; Wenger 1998) in the
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context of seeking an engaged and transformative pedagogy. A co-operative co-

reflective learning community is one that:

» is aware of itself as a community —it is co-reflective

* has ways to reflect on its social practices through dialogue

» is aware of the formatting environment :

+ social practices are transparent. Roles maybe different but are open. Power is
productive - :

 author/ity (Burton and Povey 1999) is shared and its distribution negotiated

» participation is exercised consciously and with autonomy

 diversity is valued

 conflict that arises from this diversity is used creatively

* members recognise an ethic of care for others — mutuality.

However, the arranged situation would be more limited, facilitating dialogue between
the teacher and students about particular practices of the mathematics classroom.
Further discussion of the methodology of the research during this year is included in

Chapter Two.
Jill

Jill was another of the ITE student teachers that I had worked with earlier in the year.
She had impressed me with her interest in the views of her students. During her final
teaching practice she provided the children with feedback and evaluation sheets so they
could comment on aspects of her teaching. In general she was concerned to know about

the students’ experience of her teaching in order to improve it".

Jill had obtained a post at a school in London and her description of the mathematics
department led me to believe that they might be willing to allow her to cooperate with

my research.

Over the summer we discussed working together and sought and obtained the
agreement of her Head of Department for the project. Jill and I agreed that initially we
would work mainly with her Year Seven class and possibly one of her Year Eight
groups. In addition I would observe other classes. During our discussions she
identified the issues she wished to work around with the Year Seven class —
communication in the class, in particular changing the ‘shouting out’ behaviour of some

and increasing participation of others. She was already intending to do an end of half

12 Aspects of Jill’s approach to teaching and of her lifeworld are included in Chapter Six.
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term questionnaire for the students as feedback to inform her teaching and I suggested

some possible questions.

After my first visit to the school to discuss the research, Jill communicated. her
enthusiasm and excitement about the prospect of us working together but she also felt
daunted not least because of the pressures she already felt as a Newly Qualified Teacher
in the “daily panic of school life” (from email).' Whilst I was going to great lengths to
attempt to include Jill fully in planning our work together, Jill asked for me to take a
greater lead and not to hold back on advice. She also sought support from me in terms

of specific positive feedback on her practice.

Jill was unusual in her mature and thoughtful appfoach to classroom practice and her
concern to engage with the students’ experience of her teaching. Nonetheless, in
retrospect the possibility of a fully collaborative inquiry with a novice teacher by a

novice researcher was probably unrealistic. I discuss this further in Chapter Two.

We agreed on a plan of visits, observations, and interviews for the Year Seven class,
Seven Blue. Afier initial observations we agreed on some possible new approaches to,
Jill’s teacher questioning practices and the norms she attempted to encourage in

interclass communication. The plan was to interview students at a later date.
Part Six: Autumn 2000-Summer 2001

Changing research practice and role

Very qliickly the planned research activities had to be revised. It became clear that the
idea of conducting a series of interventions, working with a number of different teachers
was unrealistic.. I had not anticipated the amount of time needed to develop
relationships with both Jill and with the children in the class. Moreover the planned
activities with Jill alone were overly ambitious. It became apparent that Jill and I
interpreted the meaning of important issues in our discussion differently, thus the

process of collaboration required frequent re-discussion of issues and direction.
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Importantly, regardless of any consequences of the research project, social practices in
the classes changed rapidly. Partly this was a natural feature of the development of a

class as an ecology over time and partly due to Jill’s quick development as a teacher.

Jill had focused on the Year Seven class because of difficulties with communication in
the class, many of the students particularly the boys, would “shout out”, often at the
same time. We had discussed possible ways of approaching this, but before these had
begun to be acted on, the dynamics in the class changed. Difficulties in communication
increased. Jill came to focus on managing the class. Ihad carried out a survey, similar
to the one done with Peter’s class that is detailed in Chapter Three. The intention was
to use this as a basis for a first round of interviews as a step towards ‘opening dialogue’
with the class. However, these interviews were delayed at Jill’s request because she felt

they would be “unsettling”.

I felt a number of different influences affecting my actions. Firstly, I had embarked on
a co-operative inquiry with Jill. This meant that I was not in control of the research
process but had to be led by Jill’s concerns and needs''. One of the principles I had
adopted was that the research should be worthwhile for all involved or at least I should
act to try to bring this about. I keenly felt a duty of care to Jill and her students and that
their situations and experience should not in any way be affected negatively by my

research work.

Secondly, simply observing and participating in the unfolding process was very
educative. Spending time with the class and Jill was fascinating. Not least because
much of the hidden tensions identified in my earlier research activities were here
transparent and on the surface. As a site of social inquiry this was important. I felt it
was important to record and witness this collection of individuals contest social
practices both with the teacher and with each other. In the fast changing situation in
Seven Blue issues of power and contestation of power were strikingly manifest. I had
identified that the issue of power as not adequately addressed by community of practice

theory or at least in some interpretations of it (see Contu and Willmott 2003).

! Care and concern for the other was not one-way. A repeated theme of conversations with Jill was her
concern that I was gathering material or having experiences that would allow me to complete my PhD.
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Thirdly, I was attempting to complete a research studentship, which needed to lead to a
~credible and productive thesis. I was not sure if dialogue in the sense of a conversation

between the class and the teacher was going to be possible at all.

As a response to these three different concerns, I redefined my role. In relation to the
students in the class, the balance shifted for a time, from being an action researcher to
being an ethnographer and participant observer. However, with regard to Jill, my
intervention became greater, I was working with a new teacher, who was fast becoming
a friend, who was finding one of her classes very difficult to teach. As part of my role
as teacher in my last post, I had mentored student teachers; I felt a responsibility to
respond to her requests to offer advice as an experienced teacher. The concept of
engagement (see Chapter Two) emerged as a means to guide and theorise ébout my

actions.

In addition to the methodological issues I encountered, a parallel concern was the extent
to which the theoretical framework I was employing, community of practice theory, was

inadequate for understanding the changing practices within the class.
Surrender

To some extent at this point I had to surrender to the research procéss, acting in the
moment with little time for reflection and theorising. I sought solace in Gadamer’s
notion of a conversation in which neither participant can control the outcome but the
conversation leads both on. I drew on my experiences as a dancer and trusted in
allowing the dance to unfold. Sometimes when we find ourselves in situations that are
caused in part from a naive foolishness, we need to drop more deeply into the Fool as an
archetype available to us and give ourselves over to the impulses of the artist, the actor

and the clown rather than the planner and analyst.

The above metaphor not only resonates with my experience as a researcher but also I
believe, with that of teaching school children. Particularly, where changes are made to

classroom practice that inevitably have unintentional and unpredictable consequences.
Towards dialogue

Towards the end of the autumn term, the situation in Seven Blue had become a little

calmer and I did a first interview with a group of girls in the class. The interview gave
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insight into the negative experience of some of the girls in the class who felt excluded
by the social practices of the boys. I was faced with the dilemma of whether I should
share my early analysis of what I thought was happening in the class and the
understanding that I had gained from listening to and observing the students and the
extent to which I should more actively support Jill in seeking to change the social
practices of the boys. This was a key moment for me in the research and I came to the-
view that firstly, ‘engagement’ in the situation required me to ‘take the girls side’ and
secondly, that for Jill to be able to share authority she first of all had to establish it. This
issue and episode is discussed more fully in Chapter Seven. In any event, I shared this
material and other material with Jill'>. As a consequence, I was able to start a process
of becoming a conduit fof the class’s views to Jill. This was not what I had intended by
“opening dialogue” but did mean that her practice began to be informed by the students
views and experience. I also changed the nature of my support for Jill from more
general advice about classroom practice to specific suggestions related to strategies to

work with individuals, groups of students and particular social practices.

By January 2001, a first round of interviews were complete. By February, the nature of
the social practices in Seven Blue had changed. In Chapter Five I use material from two
typical lessons from early December and February to illustrate aspects of the changing
ecology in Seven Blue. In the thesis I make no strong claims about why these changes
occur as it is not possible to separate out the different factors involved in any systematic
way, but rather I focus instead on the nature of ecologies of practice in school
mathematics classrooms that are highlighted by both episodes.  Further research
material was gathered in relation to Seven Blue over the course of the year, through
discussion, surveys, interviews, and observations. This generated a.corpus of méterial
which, I believe, supports the claims I make about the class and about the lifeworlds of

individuals in Chapters Six and Seven .

Apért from work with Seven Blue, I undertook other research activities at North School.
I conducted a number of formal interviews with Jill and had more informal discussions
that were taped or notes taken. I was a participant in the life of the department in
various ways. I spent time with Jill in other lessons, sometimes participating in lessons
and at others more formally observing. In this process I adopted various

“complementary and conflicting roles” (Ainley 1999).

2 The students’ had been informed that the interviews were not confidential though as far as possible I
would avoid identifying comments with individual students if they asked me not to.
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Towards the end of the year we applied some of the research methods used with the
Year Seven group with her Year Nine group. We conducted a survey about attitudes to
mathematics and teacher questioning and this became the basis of interviews with
approximately half the class. In many ways, this was the sort of intervention that I had
originally envisaged at the beginning of the year, but which neither Jill nor I were ready
for at that time. An outcome of this work was collaboration on a set of teaching
materials and activities that aimed to develop a sense of community within the

classroom. The introduction to these activities is included as Appendix V.
Part Six: Autumn 2001 Onwards

Writing as research

Perhaps, it is unusual to include this period as being part of the research. Finishing a
thesis is commonly referred to as “writing up” which implies that research findings are
simply presented. However, as the research took a more theoretical turn, the research
activities became more in keeping with those found in social theory research or

philosophical research.
Also writing itself is a method of inquiry:

...a way of finding out about .yourself and your topic. Although we usually
think about writing as a mode of “telling” about the social world, writing is
not just a mopping-up activity at the end of the research project. Writing is -
also a way of “knowing” — a method of discovery and analysis (Richardson
1998, page 345).
Adopting this attitude, the process I am currently engaged in is research and this chapter
is not a precursor to the ‘main event’ where I tell you about what I did and what

happened as a result. The text is both an outcome and a process of the research.
Theoretical breadth

During my work at North School I was aware that the theoretical model I had initially
started with did not provide the tools needed to make sense of the phenomena I
participated in. When I came to reflect, review, and crucially write about those
phenomena I was compelled to interrogafe the theoretical framework more rigorously.
This led me to consider an ecological perspective to think about the social practices of

the classroom. The evidence from interviews and observations of the different meaning
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that participants placed on what appeared to be shared social practices, encouraged me
to once more investigate the phenomenological concept of lifeworlds and to reanalyse

- the interviews I had conducted in the first year — particularly Louise’s lifeworld.

This necessitated broadening the scope of my. analysis to draw more fully on social
theory, philosophy, sociology, phenomenological psychology, and ethnography. Indeed
in a sense the inquiry has become an inquiry concerned with those disciplines. At the

same time, I am not ‘trained’ in those disciplines.

Other researchers writing about their own research into the social, cultural and political
in mathematics education have also identified the way in which a socio-cultural
approach. can lead to outcomes that do not easily fit the label of mathematics
educational researéh. This leads to the dilemmas of “specificity”, whether the research
is mathematics education research, and of “scope”, the need to consider matters beyoﬁd
the field of what is usually seen as pertaining to mathematics education (Valero and
Matos 2000; see also Adler and Lerman 2001 for a discussion of the challenges this can

create for PhD students in particular).

Nevertheless, I believe that broadening the scope of mathematical educational inquiry in
this way is important not only to understand the mathematics classroom and learners’

experience of it, but also to develop strategies for changing it.
Being a classroom teacher again

During the period of writing and theoretical development, I suspended my studies for a
period of eight months, to return to the classroom. The reasons for doing this were
primarily financial. However, it does mean that theoretical perspectives that I develop
have been informed by reflection as a practitioner. Simply put, I have had the
opportunity to ask the question as to whether what I have written in the thesis makes
sense or is useful in understanding the school mathematics classroom. I believe it does

and is.
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PREFACE, FOURTH PIECE: READING THE TEXT

Telling stories
We are part human, part stories (Okri 1983, page 114)

As researchers we want to see ‘what is there’ but this implies a commitment

to something being there to be seen. An alternative, which corresponds

more closely to the experience of data collection and analysis, is that events

consist of the multiple stories that are woven out of observation (Mason

2000, page 317)
I began the preface by suggesting that the objects of the thesis are somewhat disorderly.
One way of reading this text is as a story or a. series of stories about these disorderly
objects. Stories which will help you to understand more about both the objects and
subjects of the thesis, these things and beings in the world. However, these stories are
unlikely to leave matters “entirely clarified”. Partly this is a necessary condition of
writing about matters that are complex rather than simply complicated (Davis 1996).
Describing social complexity requires the sort of infinite (and thus uncreatable) map
envisaged by Giles Deleuze and Felix Guattari (Deleuze and Guattari 1987). Perhaps

one of the few agreed truths of social research is that any social situation or

phenomenon can never be described or analysed fully — there is always more to say.

However, the thesis is also incomplete in a more prosaic sense. I have selected from the
range of research experiences and material these experiences generated to construct a
set of stories. But many other stories are left untold. I believe that all research reports
leave stories untold; certainly the sort of research presented in this thesis is not
conducive to neat parcelling and tying of loose ends. My criteria for selecting which
stories to tell has partly been what has seemed to be worth saying, but also what needed

to be said first. And perhaps they are simply the stories that I am capable of telling.

By describing the thesis as a story or stories I also seek to alert your scepticism to the
fact that what you will read, indeed are reading, is not the truth; as the apocryphal
saying from journalism has it ‘don’t let the truth get in the way of a good story’.
Paradoxically, identifying myself as a storyteller also invites you to suspend your

disbelief, engage your imagination and enter into the world that I will spin for you.

My desire to tell a series of connected but independent stories is undermined by the

linear nature of the text. Firstly, a linear text, unless it is a piece of automatic writing, is
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likely to be a fiction in one respect at least. It creates the impression that what comes
first was written first. This is unsurprising given that this reflects the subjective

temporal experience of a reader who begins at the beginning and reads to the end.

~ Of course, once the text is in the reader’s hands it may not be read in that way. I, as an

author, have no way of knowing how you, an actual reader, may choose to read it, how

‘much you may choose to read and in what order. Indeed, do not feel obliged to read it

sequentially chapter by chapter. There is much material in early chapters that is, I
believe necessary and important or I would not included it. Yet if you are most
interested in, for example, the application of community of practice theory to the

classroom then it may be more interesting for you to begin reading at Chapter Five.

Nonetheless, the sequence of text creates the impression that what comes after is only a
development of what comes before and the influence of different parts of the text on
each other is only in one direction. However, if you reflect on your own writing you
know that this is not generally the case. In the case of this thesis I am not simply
commenting on the process of redrafting where any part of the text may be changed up
to the moment of completion. In a more important way what comes before has been

shaped by what comes after.

The adoption of a narrative form, the telling of a story is dissonant with the sort of
knowings that I wish to communicate. A story calls for a plot, characters, dramatic
tension, and resolution. In most narrative genres there is an outcome that the story leads
to, whether it is the finding of the buried treasure, the completion of the journey, the
reuniting or marriage of the lovers, the revealing of the criminal, or the discovery of the
secret. When the outcome is realised we can then, post hoc, look back at what came

before and see the way in which everything in the story appears to lead to the ending.

Yet the outcome of this research is not a single finding or even findings but rather a
number of changed and incomplete ways of understanding the world. The thesis is both
about the everyday practices of school mathematics, the theoretical means to understand
these practices, and I hope at least some ideas about how to change these practiﬁes.
Even the coinages in the thesis such as ecologies of practice are not the ‘most important
thing’ or ‘the-key idea’. However, the linear nature of the text means that the thesis

starts here and finishes there, and a narrative is easier to write, and probably understand,
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if there is a sense of progression. Yet this does not mean that what comes at the end

does not explain the beginning as much as the beginning explains the end.

I am suggesting that you, as reader, bring to my text the same attitude or disposition as I
have tried to my research. Firstly, a suspicious attitude (following Ricoeur 1970) that
what appears to be put forward as the truth is inevitably a story told and so to wonder
what other stories might be told, both from the material presented and about the subject
matter. Secondly, an indulgent attitude that this is a story and for a story to work on us
we have to open ourselves to it and believe that it has some wisdom or pleasure for us.
Thirdly a playful disposition and fourthly (and certainly not lastly) a remembrance
that...

Ecology, for example, presents us with an image of our lives and the life of
the Earth as involving a vast, vibrant, generative, ambiguous, multivocal,
interweaving network of living interconnections. We are living in this web of
interrelations and these interrelations are always at work before the task of
writing about those relations has begun. In this sense, therefore, if we take
the example of ecology seriously, it is not enough to simply write about
these interrelations. This sense of vastness and vibrancy and generativity
'| and ambiguity and multivocivity and interwoveness must somehow inform
the character of the writing itself

From Speaking with a Boneless Tongue, by David Jardine (page 6)

[For me the key here is to
‘somehow  inform  the
character of the writing', '
which must 'somehow' be
informed by many other
concerns]

Metaphors for knowing/writing the world

Laurel Richardson points to the way in which researchers use, often unconsciously, a
central metaphor of “Theory is a building” (Richardson 1998, page 352 following
Lakoff and Johnson 1980). In this metaphor, early chapters on theoretical framework
and the methodology are foundations on which the structure of the thesis is built. Such
metapﬁor points to “a traditional form for articulating theory, method, and
‘findings/results’”, one that “fails to signal the embeddedness of theory in the entire

research task, or to make evident the extent to which the research ought to be generative
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of theory rather than merely ‘objective findings’” (McWilliam 1993, page 202, quoted
in Povey 1995, page 8).

The recurrent images that you will find in this thesis are of cloth rather than buildings. I
add to these metaphors ones that are biological, spatial, and kinetic: ecology, webs,
place, circle, emergence, dance, and field. These words are used to invoke a sense of
the circularity and complexity of social relationships and of the means by which we
know about them; the co-emergence of the world in relationship to itself and the co-
emergence of one part of the world, the knower, and so knowledge, in relation to rest of
the world. |

If the traditional, implicit, metaphor for the formulation of knowledge is often the
construction of a building then the metaphors for the ways in which we know are often
“heliocentric” (Derrida 1982; Richardson 1998). We see the truth; it is uncovered and
revealed. This metaphor gives pre-eminence to visual sense. Thinking of other senses
expands our appreciation of coming to know. Brent Davis uses a central metaphor of
listening, not just for his own process of inquiry in mathematics education, but as an
alternative way of understanding how we come to learn mathematics itself (Davis
1996). Davis creates a typology of types of listening: evaluative, interpretive, and
-hermeneutic. Peter Applebaum welcomes this but describes ways in which in the
prevailing circumstances evaluative listening is most likely. He calls on us to widen
further the range of senses we use as models: “More challenging to current institutional
expectations and in need of further investigation, are the nose and the tongue as models

and scenting and tasting as metaphors” (Applebaum 1999, page 13).

Given the images of cloth and fibre that I use, I call also for the inclusion of the sense of
touch and of feeling. This is also a challenging metaphor for knowing. The sensation
of touch is both paradoxically elusive and immediate. Our vocabulary for what we feel
through our skins is limited. We talk in polarities of rough and smooth, hot and cold
and there are few words to talk about the subtleties, and the uniqueness of different
textures. The skin as sensory organ has different sensitivities and capabilities
depending on which part is touching or being touched. The same stimulus can be felt as
a comforting contact or exquisite stroke depending on the part of the skin touched and
circumstances. At the same time our skins are the boundary between our embodied
selves and what we perceive as the world. Touch brings us back to the knowledge that

we are our bodies as much as our minds.
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When we say we feel something we can mean both the physical sensation that arises
from touch and also the morevelusive, subjective feeling of emotions; “I feel it” as a
signifier of the 'in the guts' embodied knowing. In a post-positivist paradigm or even
some éreas of interpretive science, to say “I feel it” in relation to truth, is taken as
something less certain than “seeing it”. Yet it is precisely this integration of emotion
and intellect that we need to recognise as an intrinsic part of coming to know. The
phrase “I feel that,” means more than a belief. Take it more as a first sensing, a feeling

of the quality, or the texture of an idea or belief.

There are places in the text where I do implicitly or explicitly use the more traditional
architectural metaphors and terms that model knowing as seeing. I also contradict my.
professed relativistic and subjective notion of truth in the language I use and speak
about truth in a much more solid way, for example earlier in the preface when I
considered the notion of ‘claiming’. This is hardly surprising since such metaphors are
part of discourses of everyday life. This is in part because they are in reality. (sic) very
useful ones. Deconstructionist thinking and post-modernist thinking create a space for

new metaphors, they do not necessarily make more established ones redundant.

Imagine that the thesis was not a rigid building but rather a space fashioned out of cloth
or similar materials, like a large tent. Not the rather simple tents found on European
campsites. Tent itself is an inadequate word. Think of the homes created by nomadic
peoples who have a more sophisticated technology of moveable dwellings. These can
have multiple ‘rooms’, be attached together, and have their internal spaces quickly
transformed. They are in their nature transient, moveable, and less fixed in their
relaﬁoriship to the landscape they are located in"®. You might think of an ornate Arabic

tent or more pastoral Mongolian yurt',

- Using this metaphor, we might ask what sort of tent it is, what it is for, or in literary
terms, its genre? Secondly we can look at the type of material it is made from, the warp
and the weft of the cloth, its texture, and the colours and patterns that are woven in.
Thirdly, in contrast to thinking about the structure of the thesis as building, we can now

consider the ways in which the different pieces of cloth are connected to each other and

" In Chapter Two, I allude to the way in which Deleuze and Guattari’s thinking about nomadic culture
influenced my research practice; my textual metaphors are conversant with this (Deleuze and Guattari
1987).

1 After actually reading the text you might think that a more suitable metaphor would actually be the
humbler, more thrown together shelter like the ‘benders’ that can be found on road protest sites. These
are made of ‘tatted’ (meaning found, borrowed or recycled) materials. They are made out of whatever
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how they have been fastened in relatio;l to the artefact’s purposes. This may be called
its fabrication®. The distinction between these aspects is somewhat artificial. However,
the distinction is useful for explanatory purposes and a discussion of these three aspects
forms the remainder of this chapter. At the risk of stretching the metaphor too far and
risking tearing its fabric, we might also inquire as to the thread and fibre out of which
the cloth is woven. Or indeed whether the cloth is Woven at all; felts, for example, are
formed by intertwining and entangling fibres producing a cloth that does not have a top
or bottom (Deleuze and Guattari 1987).

The metaphor of text as cloth is carried through in subsequent chapters with their

arrangement into ‘Pieces’.
Genre(s)

One way of thinking about genre in academic texts is the forms of writing found in
different academic disciplines. This thesis is concerned with what happens in school
mathematics classrooms. However, in places it departs from the form or style of much

mathematics education literature.

It is not possible here to fully explore the various ways in which mathematics, learners,
and researchers are constructed within different strands of mathematics education
research literature. Nevértheless, different strands of mathematics education research
do construct the subjects/objects of the research in significantly different ways. From
the perspective of an engaged, hermeneutic inquiry into social practices and experience
of school mathematics, mathematics education research literature, and theory is itself

part of the area of inquiry.

Surveys of the methodology of papers in international mathematics education journals
show that the dominant paradigm in mathematics education research is based on
individualist-psychology and a post-positivist research methodology (Valero and
Skovsmose 2002). Through their absence from the text, the researcher is constructed as

a neutral applicator of objective methodologies.

can be found.
15 “Fabricate...v/t manufacture, construct, put together; state falsely, invent, forge (document)”
(Garmonsway 1999/1961, page 275).
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The construction of mathematics in this paradigm tends to support the conceptualisation
of mathematics as a subject of discrete components that can be learnt by internalisation
of examples. The learner is considered as an individualised ahistorical and acultural
object. Where the social identity and culture of the student is considered this tends to be
done by thinking of these things as separate variables. The teachers’ pfactices are often
constructed in relation to beliefs and knowledge, with “deficient” beliefs and knowledge

related to “deficient practices” (Valero and Skovsmose 2002).

importantly, these constructions also accord with and reflect the dominant social
practices of school mathematics. Thus mainstream mathematical education research
and school mathematics both tend to reflect a particular conception of the nature of
knowledge, one in which people are constructed as lacking historical and cultural

positioning. This research project has attempted:

...to create a space in which we (teachers/learners/researchers)
define/redefine what it is to be a mathematician/researcher. Such a
redefinition would be one in which identity norms are questioned and
challenged and communities of practice are both opened up and jointly
constructed and critiqued within the mathematics classroom and research
arena (Cotton 2002).

Such ambitions influence the choice of subjects of the research, the research practice,

and the text used to communicate the research.

A second aspect of the genre of the text is that it is a PhD thesis. This creates freedoms
that I would not have if it were written for an academic journal or to be published as a
marketed book. It leads to limitations that might not exist if I was a tenured professor
with an extensive publications list (Richardson 1998). One of its central purposes is to
pass examination. This has undoubtedly affected the choices I have made in creating

the text. I am conscious of some of these and probably unconscious of others.

A third way to think about genre is in terms of the narrative form associated with
different research methodologies. Researchers have analysed the forms associated with
different research traditions (see for example Creswell 1998; Lather 1990, 1991; Denzin
1997; Denzin and Lincoln 1998; Richardson 1998; Van Manaan 1988). Yet my
research has not adopted a single research methodology. In Chapter Two (and more
extensively in Appendix IV), I argue that various research paradigms reflect legitimate
ways that we come to know the world. From this stance, I have drawn on the critical

and hermeneutic traditions as re-interpreted in the context of post-modernism.
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Happily, the forms through which the world is written in social research have been
expanded. Researchers have used new experimental forms of text to disrupt and
challenge realist views of the social world (Denzin 1997, Richardson 1998). Denzin
talks of the emergencé of “messy texts” which break with conventions using techniques
such as montage. Congruent with the way in which the research draws on different
methodologies it also adopts different genres in different parts of the thesis. It is best
described as a mixed text' (Richardson 1998). I share the belief that “by writing in
different ways, we discover new aspects of our topic and our relationship to it. Form

and content are inseparable” (Richardson 1998, page 345).

I hope that by reading different sorts of writing the reader too will discover new aspects
of the topic and their relationship to it. My ihtentibn is to firstly, create a mirror of the
legitimacy of the many ways of knowing that we use to create our life-worlds.
Secondly, to ground your reading of the text in awareness that this is a text, the product
of social practice. When I describe the different chapters I will indicate the genres that
you can expect to find in each part. The overall intention is the creation not of a ‘messy
text’ but a ‘rich text’. However, although I have tried to avoid creating an overly messy

text, some ‘messy thinking’ has been unavoidable.

in praise of messy thinking

i know i ask a lot from you,

the way i share my messy thinking ,

my (nested (bracket) way of talking, in sub clauses and tangential, yet
important, qualifiers)

the pauses

i do have a reason (or may be reason(s))
to start but then find i

retrace

to the beginning because i now understand where this sentence might end up (at least i
have an idea) and realised that i should have started with a “speaking metaphorically” so
that you might ...

because after all don’'t we all fill in the gaps in our...

but then again

i started with messy thinking

and maybe i should have

begun with the messiness of the world,

not messy like dirty, A

but messy like “so much of it that it overflows, spills out, Everywhere”

existence clutters my sentences
as i try to express what i most want to say:
“It's all related”
“We are all related”
Mark Boylan, January 2000 — January 2002

¢ Though deference to academic norms and personal caution means that it is more conventional than I
would like
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The textuality

The idea of thinking in terms of textuality, and the metaphor of research as fabric are
inspired by Brent Davis’ discussion of the etymology of text. He explains that
“Originally, ... ‘text’, like ‘web’, was used to describe things woven” (Davis 1996, page
20). We can find a residue of this original meaning in the word ‘texture’. The
textuality is thus the texture, the feel, the grain, and the weave of the text. As might be '
expected given the mix of genres employed, the texture changes. I highlight here some
of the more common features and relate them to a desire to interrupt and challenge some

of the conventions that prevail in mathematics education research literature.

The ‘discursive turn’ in social theory has emphasised the way in which knowledge and

language are inextricably linked:

The social sciences conceive of themselves as representing the real whereas

what they are doing is ‘writing it’. Social reality does not exist as an extra-

discursive context, rather the real and the discursive are intimately woven.

(Usher 1996, page 30)
Post-modernist authors warn that the way we write about the world and so create the
world cannot be separated from social power or what should be more properly seen as a
power/knowledge nexus (Foucault 1972; Lather 1991). Feminist, criticalist and other
writers have long challenged the elitism and exclusivity of academic discourse (hooks
1994). The ways we write are not neutral, objectivity is not realisable; thus we are
called on to be sensitive to, and reflexive about, the language we use (Usher 1996). In
qualitative research, the self of the researcher is presented as a dispassionate neutral
‘authority and the subjects of the research are “othered” (Fine 1998). The experimental
modes and messy texts that I have discussed have, in part, emerged from a concern to

find ways of writing that might ‘re-invent the self and other’ (Fine 1998).

Post-modernist texts may seek to de-centre the author and undermine their authorship
and thus their uriiversalising authority, through the effect of layering of quotation and
other pieces of writing (see for example Lather 1991). However, as Lather points out
about her own book, such texts may not be particularly “readerly” (Van Manaan 1988)
and post modernist discourse could be “easily dismissed as the latest example of

theoreticism, the divorce between theory and practice” (Lather 1991, page 8). She
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states that the form that gives rise to this charge of theoreticism arises from the very
“desire ... to “interrupt” academic norms by writing inside of another logic, a logic that
displaces expectations of linearity, clear authorial voice, and closure” (Lather page 8).
A highly inaccessible textuality can arise and, ironically, attempts to undermine a
traditional hegémonic academic discourse can serve to create another that is even more

alien:

But that is the sort of thing we can expect from the Abstract Owl, the dried-

up Western descendent of the Confucianist Dedicated Scholar, who, unlike

his Noble but rather Unimaginative ancestor, thinks he has some sort of

monopoly on — ‘

“What’s that?” Pooh interrupted.

“What’s what?” I asked.

“What you said — the Confusionist, Desiccated Scholar.”

“Well let’s see. The Confusionist, Desiccated Scholar is one who studies

Knowledge for the sake of Knowledge, and who keeps what he learns to

himself or to his own small group, writing pompous and pretentious papers

that no one else can understand"

(Hoff 1982, page 26)
I think that those of us who write knowledge should listen to Hoff’s scolding and reflect
on the language we use. We should also recognise the extent to which those who do not
write social theory are excellent theorists. They must be so to participate in the social

world.

I think also of the perceptions of educational research literature of the teachers who
have participated in this research. Jill, who I collaborated with during the key phase of
work in schools, expressed some disappointment when I told her thét the parts of our
research experience together that I would focus on were the more theoretical aspects.
For her the relevance of the research has rested more in the extent to which it has
generated identifiably ‘better’ social practices for the classroom. There is a demand
from pressurised teachers for other educationalists to speak in clear terms and in
understandable ways about what they can do in the immediacy of school life to make

the experience of schooling better both for their students and themselves.

However, 1 share Morris and Lather’s resistance of a “blackmail to urgency” to
demonstrate practicality (Morris 1988, page 180, Lather 1991, page 9). The need to
change schools and schooling is urgent. Too much of our children’s and teachers’ time
is spent in ways that are neither worthwhile nor appropriate. Schooling is co-emergent

with, and embodies, social relations that increasingly jeopardise our future as a species
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on our endangered planet. But it is precisely because the situation is urgent, that we
need to find news ways to understand/create the world and each other rather than

looking for technologically rationalist ‘fixes’.

Above I included a poem that arose from the research process titled ‘in praise of messy
thinking’. In the poem, I offer a pastiche of my own, somewhat confusing, style of
speaking about the world. The'process of writing allows me to seek greater clarity of
expression. However, it can mislead the reader (and writer) into thinking that the world

is more structured than it actually is.

You may have already noticed the way in which the author of this poem, a seemingly
post-modern intrusion into the academic text, includes as its end point a ‘grand

narrative’ - “We are all related”:

Ecology tells us that there is no centre or foundation to this web of living
interconnections, just small, lateral, interlacing relation of this to this to this,
splayed in moving patterns of kinship and kind. (Jardine 2002, page 6)
I suggest that there are two approaches to expanding the textual forms that we use to
write the world. One is to lose ourselves in the labyrinth of reference to texts about
texts and so to create texts that are impenetrable (and irrelevant?) to our kin and kind.
The other is to find in the labyrinth a map back to the complexity of our selves,

relationships and world and with the spirit of play, (and luck) find ourselves a-mazed.

Ian Stronach and Maggié McLure write of the way in which post-modernism is written
of in monstrous terms by those that are shaken by its anti-foundationalism (Stronach
and McLure 1997). They identify a whole range of writers whose embrace of post-
modernism is at best ambivalent. In using the metaphor of the labyrinth I am aware of
the association culturally with the myth of the minotaur, just such a monster as Stronach
and McLure find in the language used to talk of post-modernism. However, the
labyrinth is not the natural home for the minotaur. The Labyrinth of Crete was
originally the creation and reflection of the celebration of the goddess, the feminine and
the earth. The minotaur, the monster in the Labyrinth, was a later addition as society
moved into patriarchy. As a myth it arose at the same time as rationalist thinking took
hold, as the ‘mastery of reason’ (Walkerdine 1988) began. It is part of the ‘climb up
into our heads’ (Jardine 2002) and represents a fear of the body and the Labyrinth as
earth. This earlier Labyrinth is one that twists and turns but if we trust and follow it

leads us in and then out. There is a possibility of a post-modernism that is decidedly
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pre-modern. One where the world and our relationship to it is accepted as the heart of
the complexity of existence rather than the stories we tell about the world and our

relationship to it.

I have attempted to describe two different impulses that influence my choice of textual
" forms; firstly, the desire to speak simply about the world as it is-and in a way that is
accessible, secondly, the need to break the bounds of our understandings through
theorising and welcoming the embrace of complexity. As a result of the research
journey that this thesis is based on and is part of, T have given up on trying to synthesise
such polarities, to find neat solutions or compromises. Instead, I let both influences

inform the textuality.

Frequently, I weave other pieces of text into mine to create interruptions and
counterpoints to the reading of an academic discourse. Sometimes I put these texts in
boxes, paradoxically as bolder intrusions into, but also apart and separate from the text.
They are akin to glacial erratic boulders, memories of the forces that created the
landscape. Often when I do this I do not refer to them in the main text. These come
form a variety of sources, including academic texts, extracts from research notes and
interviews. With these, I highlight the dialectic between research theory and research
practice, conversant with “research as praxis” (Lather 1991). T also include extracts
from non-academic sources, poems and literature, and personal anecdotes. I
acknowledge in footnotes conversations with researchers and others that have informed
my thinking. By bringing in these other voices I underline that as a writer of
educational research, I exist in a web of relationships that holds and creates a
multiplicity of selves. I give a hint of the way in which it has been as much the time
that I have spent away from books, school, or the computer that has shaped my thinking
as those when I have been ‘researching’. By personalising the text in this way I disrupt

the notion of the academic expert and the impersonal claim to authority17

A second way that I personalise the text is through how the self and reader is presented.
In this chapter in particular I have used the personal pronoun and adopted the device of

addressing you directly. Though of course, such approaches still construct the author

' This is a little disingenuous as the insertion of these other pieces of text establishes a different sort of
authority and rank. I present myself as someone who reads more widely than academic texts, as perhaps
a more rounded, more interesting individual. Thus I claim rank over the mere ‘academic expert” who
does not have the same wide interests as myself.
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and reader in particular ways even if different ones from conventional academic

discourse.

The devices that I use are intended to go someway to alerting the reader to issues of
~ authorship and authority. "The question of how to avoid the ‘othering’ of the
participants of my research has been more difficult both in the research process and,
perhaps consequently, in this text. However, one-aim of the research has been to
contribute “to a developing tradition that seeks to listen carefully to what students have
to say, inviting them to contribute to the construction of knowledge about their
-schooling” (Boylan, Lawton and Povey 2001, page 202). An outcome of the research
has been to recognise the validity of the individual lifeworld. As a consequence, I have
attempted to find spaces where the learners’ contribution is privileged. In particular in
Chapter Four I present a long constructed monologue of one research participant’s

experience of school mathematics.

~In spite of my intentions to conduct a co-operative participative inquiry, the students,
and to an extent the teachers involved, have been ‘studied’ and ‘othered’. Partly to
address my concern about this I attempt a rebalancing by othering myself. I do thisin a
number of ways. For example in Appendix II, I describe my teaching career in the third
person. This device is also a prelude to a later discussion of the multiple nature of the
self.

One of the conventions, which establishes authority and can serve to exclude, is the use
of references. Following Van Manaan (1988) we can think of the ‘referencing game’
where the citation of others texts establishes the importance of our own. Arguably at
times researches claim rank by how many others we cite and who we cite, and by how
often we are cited. Indeed, in the UK currently the number of citations is an important
quasi-market tool in allocating research funding. The exclusivity of the referencing
game is subtler; it rests in the feeling, that unless we are familiar with the sources cited
we cannot really understand what is being said. I quote from a friend who I suggested

might find reading some of my writing useful:

The next thing I thought was how valuable your research or the bods
[people] you have been reading could be in informing what I am doing with
Xxxxxx - but then I realised that was drawing me into the academic
framework of: I have to read everything about everything to be able to say
anything (Roussopolous 2002).
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1 too have felt like this. I remember going in to the university library on the first day of
my research studentship, walking through the shelves of books, relishing the freedom
that I could read anything in there. I remember too the feeling of disappointment later
~ when I realised that no matter how much I read I would never be able to read everything

that might conceivably be relevant to my research.

Yet referencing serves other purposes than establishing authority and rank. It also
inscribes the way in which all of our knowings are embedded in and arise from a
community; that what we produce is always created in relation to others. Therefore,
whilst I have tried to be aware of my motivations, the referencing that you will find héfe_
is done in a conventional manner. However, when I introduce, or reintroduce authors in
the main body of the text for the first time I use both the family and given names. I do
this primarily out of respect but it also allows in most cases for an English speaker to

identify the gender of the writers referenced.

A final note on textuality relates to a concern for the aesthetic of the text and a duty of
care to the reader. I have striven to make the thesis engaging and enjoyable to read,

qualities that can be lacking in sbcial research texts (Richardson 1998).

With her fine thread Spider makes connections. Her threads are delicate
but tough and strong. Spider spins and twists and weaves, working at the
mesh, connecting place to place; and soul to soul; and life to life. She is
ever binding, winding, wrapping, overlapping. From the warmth of ashes
where the fire has burned, Spider forms the loops and hoops of company,
family, community, other people’s circles overlaid. All of these tied together
in one intricate chaotic lace...

...The threads of Spider are not always spun together. The pieces may be
scattered, frayed and snapped. Where is Spider's sense of continuity,
connectedness, when around her there lay many broken threads? Her lace
is crumbling as the fibres disintegrate and fall. And maybe the ashes of the
fire that once was burning with the flames of human kinship, are long cold.
Spider is lonely and alone.

(Hillyer 1999, pages 25-26)

Stitching the cloth together: the fabrication

In this section of the preface I describe briefly the content and purposes of each of the
chapters. All of the chapters begin with a First Piece titled “About the Chapter”. These

sections act as signposts or navigation aids.
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The thesis opens with a Prelude, short piece derived from a dream that I had two days
before beginning the research studentship. As a narrative device it aims to capture the

readers attention.

Chapter One is titled “Areas of Inquiry”. Here I review literature on mathematics in
schools and the learners’ experience of it, community of practice theory and the
lifeworld in educational research. In terms of giving a cor;lplete picture of what the
thesis is about it should be read in conjunction with the third piece of Chapter Four on

teacher questioning.

Chapter Two is “Methodological Yarns”. Its aim is to “posture” (Wolcott 1992) or
position in relation to various research paradigms. It describes the ways in which the
post modernist context, and critical and hermeneutic research traditions have influenced
the methodology. The genre here is a conventional discussion of theoretical literature.
The various parts are described as theoretical and methodological yarns. The tone is

discursive and in places polemical.

Chapter Three is called “Teacher Questioning and Students’ Participation”. In this
chapter I take teacher questioning as a typical and important aspect of the social
practices of school mathematics. I review literature about teacher questioning and then
describe a single case study that gives insight into some of the factors that influence
students’ participation in teacher questioning of whole classes. I use this material to
return to a discussion about the nature of the social groupings and forms of participation
introduced in Chapter Two and argue that the nature of questioning’ in school
mathematics classrooms indicates that school mathematics classrooms are not generally

communities of practice.

Chapter Four describes the lifeworld of school mathematics of one person  Louise”. I
first describe the research context, methods and forms of interpretation. I then provide a
description of Louise’s lifeworld in the form of a constructed monologue. The aim here
is for an enriching mode of interpretation (Ashworth 2003). I then conduct a more
analytical interpretation that seeks to understand the nature of the entities and
relationships within Louise’s lifeworld of school mathematics in relation to Heidegger’s
ontology of the lifeworld. The outcome of this interpretation is a revision of
Heidegger’s ontology of the lifeworld in relation to school mathematics. Finally, and as

a shorter end piece, I offer one perspective on why Louise’s lifeworld is as it is. The
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mode of interpretation here is akin to that of Ricoeur’s hermeneutics of suspicion
(Ashworth 2003; Ricoeur 1970)

Chapter Five, “Ecologies of Practice and Participation”, is a theoretical bridge between
Chapters Three and Four, based on research activity in the first year of the research
project and Chapters Six and Seven, reporting on material gathered in the second and
third years of the project. In Chapter Five, I propose a more general analytical construct
to community of practice — ecology of practice, and identify usual school mathematics

classrooms as regimes of practices in which participation is marginal.

In Chapter Six I focus on one class, Seven Blue, and discuss the interactions and forms
of participation that occur during teacher questioning of students as an example of an
ecology of practice and consider issues of power in the ecology. In Chapter Seven I
consider the lifeworlds of some of the participants in Seven Blue in relation to teacher
questioning interactions. I discuss the implfcations of the ecology and lifeworlds of

Seven Blue for democratic classroom practice.

In Chapter Eight, I organise my conclusions by reflecting on the research and its
limitations, the analytical value of ecologies of practices and lifeworlds, the
implications of the research for teacher questioning practice, and finally conclude by
returning to my personal starting point for undertaking this researcﬁ “Questioning

school mathematics”.

The thesis has a number of appendices. Appendix I summarises research, research
material collected and a sample of documents used during the research (here I select
those that are most directly relevant to those activities directly reported on in the thesis).
Appendix II presents something of my personal background with respect to
mathematics and mathematics teaching. Appendix III is additional material discussing
socio-cultural approaches to mathematics education research. Appendix IV gives some
theoretical justification to methodological pragmatism through considering research
paradigms. Appendix V is an extract from a document co-written with a teacher

collaborator on creating community in the mathematics classroom.
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CHAPTER ONE

THE AREAS OF INQUIRY

Our decisions about what to research...are, at root, value-based decisions
which we expect to have to defend (William 2000, page 124-125)

FIRST PIECE: ABOUT THE CHAPTER

The claims made in this thesis are both about particular instances of the social practices
of school mathematics and particular learners’ experiences of them, and about
theoretical constructs that help to understand these practices and experiences. Thus, I
discuss school mathematics as a social practice and the learners experience of it and two
theoretical tools used to investigate what happens in school mathematics classrooms:

coﬁnnunity of practice theory and lifeworlds.

The thesis is particularly concerned with teacher questioning in school mathematics and
learner participation in, and experience of, teacher questioning practices. However, in
order to avoid repetition of material the main discussion of the literature on this is in

Chapter Three.

s

The second piece ‘Mathematics in Schools’ introduces the term ‘usual school
mathematics’ to describe the dominant form of mathematics teaching in schools. It
goes on to describe alternatives to this tradition that influenced the research intervention
in the second year of the research. It acts as introduction to the discussion of teacher
questioning in mathematics found in Chapter Three. The persistence and form of
school mathematics is undoubtedly related to wider questions of ideology. There are
many analyses that take up these questions (see for example Boylan 2000; Cabral and
Baldino 1998; Chassapis 2000; Dowling 1998; Dowling and Noss 1990; Emest 1991,
1999; Mellin Olsen 1987; Powell and Frankenstein 1997, Segarra 2000; Skovsmose
1994; Skovsmose and Nielsen 1996; Skovsmose and Valero 2002). Unfortunately,

there is not space in the thesis to consider these important questions in detail.

In the Third Piece ‘The Experience of School Mathematics’, I review relevant literature
to describe some of the ways mathematics in schools is experienced by participants. It

acts as a reference point for all of the later chapters.
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In the Fourth Piece of the chapter, I discuss Lave and Wenger’s theory of learning as
participation in communities of practice’. The idea of school mathematics classrooms
as communities of practice was taken as a theoretical starting point for my research.
However, as I discussed in the preface an important outcome has been to question the
applicability of the notion of communities of practice to school mathematics
classrooms. As Lave and Wenger recognise (1991), theoretical tools developed by
considering ethnographies of apprenticeship situations of learning may not be easily

transferable to other situations.

The Fifth Piece, “The Lifeworld and School Mathematics’, introduces the notion of the
lifeworld as developed in phenomenology and discusses its relevance to educational

research.

This Chapter is concerned with setting out the formal ‘Areas of Inquiry’; however, this
tends to obscure some of the more personally important themes of the research. One of
my central concerns is to explore the space that exists for more democratic and
* humanising classroom practice in the context of current schooling practices or more
poetically, ‘finding spaces to dance where none can be seen’. At a more abstract level I
am interested in how it is possible to move from hierarchies to heterarchies and more
horizontally structured networks. These themes are addressed in the later chapters of

the thesis.

! In addition Appendix III reviews socio-cultural approaches to school mathematics research and so contextualises the
discussion of community of practice theory.
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CHAPTER ONE, SECOND PIECE: MATHEMATICS IN SCHOOLS

Part One: Usual School Mathematics

A typical lesson

The children are sitting in rows facing the front, two to a desk. The teacher
is at the front of the classroom standing at a whiteboard or blackboard.
The first part of the lesson consists of an explanation of the content of the
lesson by the teacher. The teacher shows the students how to carry out
the necessary procedures to answer the questions they will practise later.

The teacher works through examples that are graded in order of difficulty.

During this first part of the lesson the teacher will ask questions of the
class. Students indicate that they wish to answer by raising their hands or
the teacher may select students by naming them. Generally closed
questions are asked. The teacher will know the answer to them and they
are asked in order to help construct the explanation of the procedure to be
followed. In order to do this the teacher evaluates the students’ responses,
if the response is not the one required then the teacher asks additional

questions in order to funnel the students toward the required answer.

After the procedures have been explained, the students practice similar
written questions written on a whiteboard or OHP, worksheet or more
usually from a textbook. Whatever medium the practice questions are
given in, they will either be all of the same level of difficulty or Will be
graded, later questions requiring more procedural steps to be followed.
Whilst the students practise, the teacher gives help to individual students
who ask for it by repeating. the explanation or offering additional or
alternative procedures to be followed. The emphasis is on learning

individually.

At the end of the lesson, the teacher gives the students answers to the
questions practised. The next lesson is likely to be aimed at learning
additional procedures related to the same topic or will move on to new
procedures. The students are assessed on their ability to reproduce the
learnt procedures through class‘ exercises, homework, and informal tests.
The students are given tests regularly, (generally every half or full term)
which are use to group the students by ability.
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This is a description of a typical lesson of mathematics in secondary schools in the UK.
The description is derived both from my experience as a teacher of mathematics, as a
teacher educator and researcher. Its essential features have been described, as being the
prevailing style, in research literature both in the UK (see for example Boaler 1997a,
1997b 2000; Boaler, Wiliam and Zevenbergen 2000, Cotton 1998, Ernest 1998b) and in
the US (see for example Anderson 1997; Cobb et al 1992; Gregg 1995; Stiegler and
Hiebert 1997).

This represents a “transmission orientation” (Askew et al 1997) to teaching
mathematics. Actual lessons are likely to differ in detail but the essential nature of the
teaching and learning style described above is commonplace and appears to be highly
persistent’. In the early eighties 4it was noted how mathematics teaching had changed
little over the previous twenty-five years (Cheek and Castle 1981, cited in Boaler 2000)

and it appears that the same patterns still dominate twenty years further on.

Although there is no large-scale survey research on the prevalence of different types of
pedagogy over time, I offer the following anecdotal evidence of the current dominance
of the approach described above. As part of units for Initial Teacher Education
secondary mathematics courses that I have taught over the last three years I have asked
students to describe the nature of teaching in the schools visited. Of approximately 30
schools visited by students for ‘School Experience’® only two were reported to have a
departmental practice that was routinely different from the practice of school

mathematics as outlined above.

Naturally, practices do vary in different settings, however, where particular instances of
different practices were reported they tended to be a slight adaptation of the typical
model. It is possible for a blend of practices with different pedagogical roots to be
found in the same classroom without the dominant practice being altered (Boylan,

Povey and Lawton 2001).
Setting

An important variation from the usual practices results from setting practices. A central

aspect of usual school mathematics, indeed arguably one of its prime purposes, is the

2 In the 1970s and 1980s individualised learning schemes were used widely in the UK. The pedagogic basis of these
schemes varied. Such schemes are used less now than previously.

3 School Experience Units are part of undergraduate and converting postgraduate secondary mathematics teacher
training courses at Sheffield Hallam University. They are pre-professional year.
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ranking of learners according to mathematical ability by attainment largely as measured
by timed tests. In the UK this is frequently used to group children into sets by ability.
Setting tends to reinforce the dominant teaching practices with less variety in teaching
and learning styles employed (Boaler, William and Brown 2000). ‘ ‘Top’ and ‘bottom’
sets are taught differently, with top set students experiencing a faster pace with less time
for discussion or explanation. Bottom sets students receive a more limited curriculum
. and often find the work unchallenging (Boaler, William and Brown 2000). Importantly,
not only does setting change teaching but also affects how students are expected to
participate and even who they are expected to be differs for different sets (Bartholomew
2002). Nevertheless, the type of classroom social practices described above occurs

across all sets.

Given the dominance of this model of teaching, in this thesis I denote it with the label
‘usual school mathematics’. Further description of the practices of usual school
mathematics, particularly with respect to teacher questioning strategies can be found in
Chapter Three.

Part Two: Alternatives to usual school mathematics®

Whilst usual school mathematics dominates classroom practice, various alternatives

have been offered and developed and implemented.

Since the late 1960s in the UK there has been an alternative current of ‘progressive’
practice in secondary classrooms, developed through the two mathematics teacher
associations, the ATM (Association of Teachers of Mathematics) and MA
(Mathematical Association) and connected to these two bodies, through the work of

mathematics educators in higher education.

A common theme of this approach to mathematics teaching developed and encouraged
by these educationalists is to emphasise investigation and exploration of mathematics by
the learner. Some educationalists have emphasised group investigation of topics in
which there is considerably less interaction between the teacher and the whole class (for

an example of a department with this approach see Boaler 1997).

# Necessarily, this brief review of alternatives to dominant practices does not survey the complete range of alternative
classroom practice described by teachers and researchers. In particular it is focussed on approaches that have
influenced classroom practice in the UK and other English speaking countries.
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Individualised learning schemes have formed another significant alternative to the
dominant pedagogy. The underlying mathematical epistemology and implicit theory of
learning in such schemes varies. Some, such as the SMP booklet scheme for Year
Seven and Eight, are based on very similar pedagogy to dominant practices. In contrast
the SMILE scheme, was developed by teachers concerned with issues of equity
(Lerman 2000) and who were committed to an investigative approach to learning
mathematics. However, the use of this scheme can vary widely in the extent to which it.

offers an alternative experience for the learners in practice.

Others have developed more complex investigatory pedagogies, ones in which the
teacher maintains a central role in the learning of the class but aimé not to transmit
knowledge but to guide students’ learning (see for example Burton and Povey 1999;
Brown and Coles 2000 , Mason 2002; Watson 2002). The practices of these teachers
vary considerably and it would be misleading to describe it as a single pedagogy.
Common to their different approache:;, are pragmatism, variety, and flexibility about
teaching and learning styles. Another shared characteristic is an emphasis on
mathematical engagement rather than reproduction of procedures. In such approaches
discussion about mathematics is highly valued and the teacher aims to encourage such

discussion between the students themselves.
Inquiry Mathematics

A description of, and advocacy for, a similar approach to learning is found in the
research reports of influential US researchers (see for example Cobb et al 1992, Cobb
and Yackel 2000; Cobb, Wood and Yackel 1990; Wood 1994).

Typically they identify the possibility and existence of “inquiry mathematics” as an
alternative to what they term “school mathematics”. The inquiry classroom is based
upon a constructivist approach to learning, which involves “teacher and students
together acting in and elaborating a taken-as-shared mathematical reality in the course
of their ongoing negotiations of mathematical meaning” (Cobb and Yackel 1998, page
163). The teacher does not uniquely hold mathematical authority: instead the teacher
and students together constitute a “community of inquiry” (Cobb et al 1992; Groves,
Doig and Splitter 2000). Such a community is established in part through a process of
negotiating or renegotiating social and sociomathematical norms. These ideas have

been a significant influence on the US reform movement (Gregg 1995).

63



Critical Mathematics

The critical mathematics tradition offers a radical approach to curriculum change. This
tradition has sought to link a critique of the way mathematics is taught and the content
of the curriculum to a more general concern for social change. Critical mathematics
education has been based theoretically on the critical pedagogy of Friere (see for
example Frankenstein 1990, 2000; Knijnick 2000) and the critical theory of the
Frankfurt School (Mellin Olsen 1987; Skovsmose 1994; Skovsmose and Nielsen 1996;
Vithal 2000). A central idea in this tradition is a concern with education for democratic
citizenship (Christiansen 2000; Valero 2002; Vithal 2000). This concern prompts the
inclusion of alternative curriculum content, which promotes mathematics as a tool for
understanding society. However, democratic concerns also imbue the preferred

approach to classroom practice:

Critical mathematics education is concerned with the development of

citizens who are able to take part in discussions and are able to make their

own decisions. We should take into consideration the fact that students will

‘also want and should be given the opportunity to ‘evaluate’ what happens in

the classroom (Skovsmose and Nielsen 1996, page 1267).
Whereas in the inquiry mathematics described above, the teacher still has a monopoly
on social authority, critical mathematics educators seek to disrupt this authority by
democratising the classroom. Critical mathematics educators are concerned to
recognise mathematics learners (and teachers) as historically and culturally situated
beings and to find ways for this to find expression in classroom practices (Skovsmose

and Valero 2002, Valero 2002).
Democratising the classroom

Educators influenced by feminism focus more fully on ways to democratise
relationships within the classroom (see for example Angier and Povey 1999; Burton and
Povey 1999; Noddings 1993; Povey and Boylan 1998). Here an interest in social
>relationships is more fully realised and put at the centre of the pedagogy. Corinne
Angier and Hilary Povey have posited the notion of “spacious mathematics” where
interpersonal relationships and learners’ relationships to mathematics are less
constrained than in dominant practices. Students in Corinne Angier’s class talked of

relationships within the class being like a family in which learning mathematics is a
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‘means for personal expression and development of the ability to be part of a learning

community (Angier and Povey 1999).
Part Three: The persistence of usual school mathematics

I have briefly surveyed various alternatives to what I have termed usual school
mathematics. These have had varying degrees of influence on classroom practice.
However, even where these alternatives have gained hegemony amongst influential
groups such as policy makers and teacher trainers they have not generally been widely

taken up by classroom teachers.

Recently in the US there has been an attempt to encourage an “inquiry” approach to
mathematics outlined above.‘ This has developed into a major reform movement, led by
the NCTM (National Council of Teachers of Mathematics) and supported by influential
mathematics educationalists. Yet these attempts have been frustrated at the classroom
level (Gregg 1995). It is generally recognised that it is difficult to sustain or create
changes in everyday classroom practice (Voigt 1998).

In seeking to explain the persistence of usual school mathematics, many have pointed to
the ideological nature of the practices of school mathematics and the way they are
embedded in wider social relationships (see for example Boylan 2000; Cabral and
Baldino 1998; Chassapis 2000; Dowling and Noss 1990; Ernest 1991, 1998, 1999;
Mellin Olsen 1987; Powell and Frankenstein 1997; Segarra 2000; Skovmose 1994;
Skovsmose and Valero 2002; Walkerdine 1988). Others have noted the nature of ’_[he
curriculum and assessment arrangements, and the overall teacher workload that
frustrates thoughtful planning, and pervasive ideas about classroém control and
productivity ((Boaler 2000; Boylan 2000; Zevenbergen 2002). Such explanations only
go some way to help us to understand the way in which the practices are reproduced
locally and the processes that inhibit attempfs to change pedagogy in particular

classrooms.

Educational changes in the UK over the last twenty years, in particular the National
Curriculum, national testing and inspection, have tended to reinforce the traditional
approach to teaching. They have also increased setting and have had a homogenising
effect on practice (Boaler 1997a; Boaler, Wiliam and Brown 2000; Boylan 2000; Brown
et al 2000; Ernest 1991; Dowling and Noss 1990).
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Current developments suggest that the dominant mode of instruction is being further
reinforced and is becoming increasingly common in primary schools. While the
National Numeracy Strategy, a major curriculum initiative in UK primary school
mathematics, does legitimise a wide range of practices including more collaborative
modes of learning, however, it also emphasises ‘whole class teaching’ and ‘direct
instruction’ (Boylan 2000). Thus ‘usual school mathematics’ may increasingly become

the norm in primary as well as secondary schools.
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CHAPTER ONE, THIRD PIECE: THE EXPERIENCE OF
SCHOOL MATHEMATICS

TEENS DEPRESSED BY MATHS

Teenagers find maths
tedious and irrelevant and

study it out of duty to their

school and - parents,
according to a new survey.
Maths lessons make pupils
feel isolated, the study
suggests, as there is little
opportunity to work with
classmates.

The findings will worry
government advisers
already struggling to bring
down high failure rates in
maths AS-level and the
numbers dropping the

The report funded by the
Economic and  Social
Research Council, said
many pupils resented the
rote-learning in maths.

Study director Elena Nardi
said: “Grey, depressing,
boring were words often
used to describe lessons.”
Seventy 13 and 14-year
olds in three Norfolk
schools were observed and

-interviewed over a year.

Times Education
Supplement, June 21%
2002.

subject.

A negative experience

Experiencing school mathematics is an almost universal part of the experience of
childhood in western society. The legacy of that experience for many is a strong
negative emotional relationship to mathematics. When asked about my work, I have
become used to the reactions that follow the mention of mathematics. Some people
show their dislike physically: mention mathematics and some will involuntarily pull
a face as if they were tasting or smelling something very unpleasant. The strong
negative reaction to mathematics has led to the suggestion that some people develop

“maths phobia” as a result of school experiences (Buxton 1981).
Research on affect and mathematics

In mathematics educational research there is a large body of research devoted to
affect and mathematics (see McLeod 1992 for a review)’. The term ‘affect’ is

used in mathematics education research literature to refer collectively to moods

5 I suggest that the very existence of this research area, points to an implicit recognition by the mathematics
education research community that many learners find learning and engaging in mathematics a negative
experience. It appears that there is no other school subject that has developed such an area of research
interest. However, this is not to say that mathematics is the only school subject which causes strong negative
reactions — other examples are Physical Education and Art. Undoubtedly, one shared reason is the experience
of public failure.

67



and emotions and similar phenomena. Such research, often conducted in an
individualist-psychological paradigm, is generally concerned with accounting for
success or failure of learners in terms of expected or required achievement (Walls
2002). Such research is premised on a pathological attitude to mathematical
learners: if the leamner fails to ‘achieve’ then the problem with the learner is
investigated. It has tended to posit the existence of discrete variables such as
attitude and motivation as causal explanations of individual learner achievement -

and has measured these variables through decontextualised surveys.

Research on mathematics and affect has given ‘insights into aspects of the
learner’s experience, for example in the development of the notion of mathematics
' anxiety (see for example Newstead 1998; Hembree 1990). However, such
research tends to treat affect and cognition as discrete and separate areas of human
experience with one-way causation between affective elements and cognitive

outcomes (Evans 2000).
Socio-cultural research

More recently some research of affect and mathematics has embraced the
importance of understanding social and cultural context and understanding affect
through and in the process of mathematical engagement (McLeod and Adams
1989; McLeod 1992; Evans 2000).

Jeff Evans poses an alternative model of understanding emotions in mathematics
based on psychoanalytical and discursive theories which firstly, does not reduce
emotions to the measurable variables of researchers, and secondly recognises
emotional and cognitive aspects of experience as inseparable parts of meaning
making in discursive contexts (Evans 2000). This points to the necessity of
understanding the emotional experience of people engaged in mathematics as part

of social experience.

There is little research on the social experience of learning mathematics or
participating in mathematical practices. The term social experience is intended to
underline the importance of the learners’ experience of mathematics within social
settings.  This experience cannot be easily separated into predetermined

‘affective’ categories. Such research requires investigation of the experience of
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learners in socio-cultural context that links the nature of classroom practices and

identity.

Importantly, it means asking participants to describe their experience in their own
terms. Jo Boaler’s comparative ethnographic study of two schools with
contrasting pedagogies is an important example of research that has attempted to
do this (Boaler 1997). In one of the schools in her study the practices of usual
school mathematics dominated and here she found that most learners described

their experience as including:
- Lack of enjoyment.

- Lack of engagement. Even when learners appeared to be ‘on task’ they

were frequently not engaged with what they were doing.
- Boredom, particularly with the repetitive use of textbooks.

- Dislike of a fixed ‘pace’. Learners had to proceed at the pace of the class,

which most found either “too slow” or “too fast™.

- Experience of mathematics as being about following rules and procedures,

with success based on ability to memorise rather than understanding.

A very similar profile of “disaffection” emerged in a study of students in three
different schools. Elena Nardi and Susan Steward characterise the students
experience by the acronym T.IR.E.D, standing for tedium, isolation, rote
learning, elitism, and depefsonalisation (Nardi and Steward 2003). Studies in
other settings suggest that these experiences are common for learners in usual
school mathematics classrooms. (Boaler 2000; Boaler and Greeno 2000; Boaler,
Wiliam and Brown 2000; Breen 2000; Mendick 2002). This experience of
mathematics generates a deep alienation from mathematics for many (Boaler

2000; Boaler and Greeno 2000).

There is a great deal of dissatisfaction even amongst those students who attain
highly in mathematics, and whom we might expect to be most supportive of the
pedagogic practices. Students in ‘top sets’ complain of a fast, pressurised and

procedural pedagogy. More generally setting appears to be a cause of negative
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experience for many learners, with most students being unhappy with some aspect
of their placement. ‘Bottom set’ students experience low expectations and limited

opportunities (Boaler 1997; Boaler, Wiliam and Brown 2000).

The negative experience of school mathematics for many is not confined to
secondary schooling but is reported in those primary classrooms where the social
practices of usual school mathematics are practised (see for example Anderson
2000; Anderson and Boylan 2000; Walls 2002). Negative experiences are
reported even amongst high attaining students who have chosen to continue to
study mathematics after sixteen (Boaler and Greeno 2000; McMahon 2002;
Mendick 2002).

The experience of alternative practices

Generally, studé;nts are more positive about the alternative practices described
above. Jo Boaler compared the experience of students in the school with a closed
pedagogy with one where the mathematics was more open. Here students learnt
mathematics through the investigation or exploration of topics and had greater
auténomy over their learning. As a result they experienced greater independence
and opportunity for creativity. Enjoyment of mathematics lessons was greater and
these were described as less boring than textbook based lessons at middle school.
Importantly, the students’ experience of the nature of mathematics was different,
with many regarding it as “a dynamic, flexible subject that involved exploration

and thought” (Boaler 1997, page 63). The greater autonomy that the students
experienced. meant that levels of engagement varied, with students effectively

exercising choices about their degree of involvement in tasks presented to them.

Interestingly, students at the usual school mathematics school also identified times
when they were given more freedom and opportunity to explore mathematics as
the most enjoyable part of their experience. GCSE coursework was identified as
one such situatioﬁ.» In spite of students viewing coursework as demanding, they
enjoyed the cognitive challenge and the opportunity to explore mathematics for
themselves. When asked to choose their favourite mathematics lesson an
overwhelming majority chose open-ended tasks (Boaler 1997). In Elena Nardi
and Susan Steward’s study, students also appreciated those times when they

experienced a more varied curriculum, including games and open—ended
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mathematical tasks such as coursework, projects and investigations (Nardi and

‘Seward 2003).

A review of literature on enjoyment of school mathematics indicates that
enjoyment and confidence is often linked to factors such as the experience of a
challenging learning environment within which the learner has a degree of control

-over their own learning (Middleton and Spanias 1999).

Earlier I discussed Corinne Angier and Hilary Povey’s notion of “spacious
mathematics”. Again students link enjoyment and positive experience to the
possibility of exploration and autonomy in relation to mathematics. In addition
they stress the importance of spacious social relationships. Such relationships
allow students to choose to work together, support each other’s learning and
importantly to have the opportunity to discuss mathematics. Many students are
very positive about the possibility of more democratic and personable interactions

with the teacher (Angier and Povey 1999; Boaler 2000).

It appears that the opportunity to discuss mathematics with others and so to
experience an alternative to the atomised and atomising individualism of usual
school mathematics is widely valued by learners. Many studies with learners of
different ages and situations report that discussion of mathematics is highly
valued‘ and related to positive experiences and the importance of social
relationships stressed (Angier and Povey 1999; Boaler 1997a, 2000; Povey and
Boylan 1998; Mendick 2002). In addition there appears to be a connection
between gender and the way different pedagogies are experienced, with girls
particularly preferring alternative practices and opportunities for discussion
(Boaler 1997; Mendick 2002).

Clearly, individual learners will have different experiences from these, with some
experiencing usual school mathematics much more positively and finding
alternative practices unsatisfactory. In a brief review such as this, I gloss over
important discussions in the literature about differences in students’ experiences

and relationship to identity, context, and background.

However, what is clear is that firstly, many learners experience usual school
mathematics in a negative way. Secondly, that the experience of school

‘mathematics requires further research and discussion. In particular, how learners
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experience particular aspects of the social practices of school mathematics
requires further exploration. Moreover, research in this area requires further
development of theoretical tools that allows for both the social practices and
experience of school mathematics to be more fully understood. In the next two
pieces of this chapter, I survey and offer an initial critique of some of the

theoretical tools that can support this type of research.
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- CHAPTER ONE, FOURTH PIECE: SCHOOL MATHEMATICS
AS SOCIAL PRACTICE - CRITIQUING COMMUNITY OF
PRACTICE THEORY

Part One: Community of Practice Theory

Learning as participation in communities of practice

Jean Lave and Ettienne Wenger developed the framework of situated cognition
through legitimate peripheral participation in communities of practice by
examining various examples of situations of apprenticeship learning. Their theory
. was based on analysis of existing ethnographic studies of examples of
apprenticeship learning in diverse settings: Yucatan Mayan midwives in Mexico,
Vai and Gola tailors in Liberia; U.S. navy quartermasters, butchers in U.S.
supermarkets and “non-drinking alcoholics” in Alcoholics Anonymous (Lave and
Wenger 1991). Wenger subsequently developed the theory through empirical
research into the practices of health insurance claims processors in a large US

corporation (Wenger 1998).
Learning as/through social practice®

Central to community of practice theory is the idea of learning through, and as
engagement in, social practice. When we learn we learn. to do. However,
engagement in social practice is more than just doing: “It is doing in a historical
and social context that gives structure and meaniﬁg to what we do” . This
applicability of the term is wide ranging: “such a concept of practice includes both
the explicit and the tacit” (Wenger 1998, page 47). Social practice refers both to
formulated actions, those participants have developed a means to talk about, and
unformulated practices, those that occur but are not explicitly referred to. An
overlapping, but slightly different, distinction is between the practices which

participants are conscious of and those that they are not aware of.

For Lave and Wenger, practice not only refers to the practical and concrete but
includes the mental and abstract; for example plot-fixing by Quartermasters, or

telling a personal story for a member of Alcoholics Anonymous. Indeed the

® There are of course other notions of social practice than the ones discussed and used in the thesis including
the significant contribution of Bourdieu (1977). In the thesis the terms ‘practice’ and ‘social practice’ are
used synonymously. They are to be understood as being distinct from ‘behaviour’ which is used to indicate
particularly individuals way of engaging in a social practice. :
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concept of social practice allows for a resolution of what is, in other paradigms,
viewed as a duality. Wenger (1998) introduces the idea of duality as distinct from
a dichotomy, stressing the interrelationship of the concrete and the abstract’.
Indeed, it appears from Lave and Wenger’s perspective all social practices involve
both a practical and mental aspect. Similarly, practice is not counterposed to

theory; theory‘ and theorising itself is a form of social practice.

From this perspective, the fundamental relationship between the concrete and the
abstract is between participation in practice and its reification. These are at the
heart of production of meaning and of social learning. Meaning and learning
always have two aspects. Meaning as participation “refers to .';1 process of taking
part and also to the relations with others that reflect this process. It suggests both
action and connection” (Wenger 1998 page 55). Reification refers to the process

by which social practices take form as material objects or abstract concepts:

the process of giving form to our experience by producing objects that
congeal this experience into “thingness”. In so doing we create points of
focus around which the negotiation of meaning becomes organized
(Wenger 1998 page 58).
Participation and reification are both “forms of memory” (Wenger, page 88).
Reification of practice gives rise both to conceptualisations as a form of memory

but also, importantly, to artefacts and tools of various kinds.
The negotiation of meaning

Meaning emerges from the dynamic of participation and reification within the
social world, and as such it is negotiated. This negotiation may be, but is not
necessarily, linguistic. For Wenger the choice of the term ‘negotiation’ is
intended to convey two senses of negotiation. Firstly, in terms of people reaching
agreement and secondly, it is also used to suggest an accomplishment that
requires sustained attention and readjustment. The creation of meaning is a
dynamic, historical, and active process that is always tentative, incomplete,
partial, and specific to a situation (paraphrased from Wenger 1998, page 53).

Thus individuals are involved in a process of ‘negotiating’ meaning through

7 In Wenger’s illustration of duality (1998, page 66-69), the following features are put forward: two aspects of
a duality are not opposites, they interact and do not define a spectrum, they imply each other, their conceptual
importance is to understand the phenomenon rather than as a means of classification. I suggest that Wenger

is using the term duality in a similar way to the Marxist notion of dialectical relationship, though without the
notion of synthesis of opposites.
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participation in the social world, regardless of there being a negotiation with any
particular other or others. Wenger suggests then that knowing itself arises for

participants through negotiation with the world®.

Learning, from this theoretical perspective, is a normal, usual, and inevitable
feature of being engaged in social practice. Learning is part of the general

condition of being human.
Legitimate peripheral participation

Up to this point my discussion of learning as social practice has been quite general
and many of the concepts discussed would apply to any theory of social practice.
The concept of legitimate peripheral participation is, with the notion of

communities of practice, a distinguishing feature of the Lave-Wenger perspective.

The means by which learning occurs in their model is through legitimate
peripheral participation. This somewhat opaque and unwieldy phrase stresses two
aspects of apprenticeship learning. Firsﬂy, any learner engaging in the ‘social
practices of a community must do so in a way that is recognised by the
community as legitimate; this assures that they are engaged in the same set of
social practices. ‘Peripheral’ is a positive term that suggests relatedness and
relevance; newcomers are not disconnected and on the outside but legitimately

participate in the practices of the community (Lave and Wenger 1991).

The trajectory for a learner is from peripheral to full participatién: from
participation as an apprentice or newcomer to the fuller participation of ‘a master’.
In Lave 'alnd Wenger’s analysis of apprenticeship situations an important
intermediate role between apprentice and master is that of the ‘journeyman’. The
journeyman, or established member of the community, plays an important role in
the learning of the apprentice. Thus, the theory of legitimate peripheral
participation entails a triadic learning relationship (Lemke 1997).

8 Wenger’s concept of negotiation is very similar, I believe, to the hermeneutic conception of knowing
through circles of interpretation, when interpretation is understood as an active way of being in the world,
rather than merely receptive.
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Communities of practice

Participation in social practice and its reification gives rise to communities of
practice. These are an emergent, and necéssary feature of learning in and through
practioe. The use of the tenh community is not intended to convey necessarily
any experience of harmony, or even collaboration, nor that communities of
practice are in any essential way emancipatory (Wenger 1998, page 85). A
community of practice may not be institutionally acknowledged or be formally
constituted. The essential features, and signs of the vexistence, of a community of

practice are joint enterprise, mutual engagement, and a shared repertoire.

A precondition for a community of practice is the existence of a joint enterprise.
Although a community of practice‘ may be constituted externally, for example
institutionally, the enterprise of the community in practice is “defined by the
participants in the very purpose of pursuing it. It is their negotiated response to
their situation” (Wenger 1998, page 77) and so is local and situated. Local here

means local to the community rather than necessarily spatially.

The joint enterprise of the community necessitates mutual engagement in social
practices. Thus membership of the community is not defined by labels, or simply
by personal relationships or by locality. That there is mutual engagement does not
necessitate homogeneity. For mutual engagement to take place, various social
practices that-are not part of the central practice or definition of the community
need to occur. Practices that support community maintenance are intrinsic to a

community of practice.
Engaging in practice over a period of time develops a shared repertoire that:

...includes routines, words, tools, ways of doing things, stories,
gestures, symbols, genres, action, or concepts that the community has
produced or adopted. in the course of its existence, and which have
become part of its practice. (Wenger 1998, page 83)
In their early formulations Lave and Wenger theorise in terms of ‘overlapping’
communities of practice (Lave and Wenger 1991). Wenger extends this idea to

think in terms of ‘constellations of communities of practice’. Thinking in terms of
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constellations of practice allows for an analysis of the way in which different

constellations relate to each other and interconnect.

When considering the relationship of individuals to the community of practice it is
important to think in terms of multi-membership of communities of practice. This

is particularly so when considering the issue of identity.
Identity

This view of learning places identity and its development at the heart of the
learning process. The trajectory of participation in the social practices of the

community is also a trajectory of changing identity:

Because learning transforms who we are and what we can do, it is an
experience of identity. It is not just an accumulation of skills and
information, but a process of becoming — to become a certain person
or, conversely, to avoid becoming a certain person. Even the learning

~that we do entirely by ourselves contributes to making us into a
specific kind of person. We accumulate skills and information, not in
the abstract as ends in themselves, but in the service of an identity.
(Wenger 1998, page 215)

However, because we are members of multiple communities of practice, for

Wenger identity has an aspect of plurality. However, he considers that the

experience of single identity is an ongoing process of reconciliation:

Multimembership may involve ongoing tensions that are never
resolved. But the very presence of tension implies that there is an:
effort at maintaining some kind of coexistence. ...I am suggesting that
the maintenance of an identity across boundaries requires work ...This
work is not simply an additional concern for an independently defined
identity viewed as a unitary object; rather it is at the core of what it
means to be a person. (Wenger 1998, page 160-161)

Part Two: Applying the theory to school mathematics

Lave and Wenger’s analytical constructs have proved powerful tools for
understanding certain aspects of school mathematics. In addition to these specific
areas, their work is cited more widely as helping to provide a theoretical basis for
socio-cultural approaches to understanding mathematical learning. The theory
shifts the focus from teaching to learning (Adler 1998); that is what becomes most

important is not what the teacher does but the activities of the learner. Important
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areas where their theoretical concepts have proved fruitful have been issues of the
situatedness of mathematical practices and connected to this the transfer (or lack
of it) of learning, the nature of the learning that occurs, learners’ experience of

mathematics in school, and their identities.
The situated nature of mathematical practice

In mathematics education it has long been noted that learners of mathematics do
not always or readily ‘transfer’ knowledge from one area to another (Evans 2000;
Lerman 1999). For example, there is a discrepancy found between what people
are able to do in school contexts and outside of school (see for example Lave
1988; Nunes, Schliemann, Carraher 1993). Lave and Wenger’s theory contends
that knowledge is situated within particular contexts and thus helps to explain why
this should be so. Moreover, the analytical framework has been used to analyse
mathematical practices in informal settings (see Watson 1998) and gives
theoretical support to the project of ethnomathematics (Powell and Frankenstein |
1997).

The nature of learning

The acquisition (Lave 1993) or representational model (Seely, Brown and Duguid
1989) of learning school mathematics, distinguishes between what the students
~ are to learn or to ‘acquire’, and the means by which this learning occurs. A
division is made between subject and pedagogy. Furthermore other activities that
take place in the classroom are seen as only tangentially relevant. These activities
include: how people enter the room; who speaks and when; how do they gain
attention to speak and who chooses who will talk; how are people addressed; how
people sit; how are the various artefacts customarily present used; what happens if
the normal social practices are breached; and myriad other forms of practice. On
the acquisition model, such practices may influence the amount of mathematics

learnt but they do not influence what the mathematics is that is learnt.

From the social practice perspective, in contrast, there is no firm border between
those practices that might, more usually be, considered to be central to the
learning process and others that might be seen as more peripheral. This implies
that the mathematical practices, pedagogical practices, and other types of

schooling social practice found in different classrooms are inextricably linked and
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interwoven. Thus the distinction between these three categories is not an absolute
one, they merge and fold into each other. All are constituent parts of the social
practices of school mathematics. The distinction between them can be one that is
useful analytically as it helps to distinguish, for example, between those social
pfactices that school mathematics communities of practice share with other
mathematics communities of practice and those that they do not’. However, usual

school mathematics, as a typical form, consists of all these social practices.

This theoretical standpoint helps to explain the way in which differentk pedagogies
develop different sorts of mathematics. For example, Jo Boaler found in the
ethnographic study discussed earlier, that there was not so much a difference in
the amount the students’ learned but in what they learned. She contended that the
nature of mathematics learnt in the two cases was different; a closed pedagogy led
to closed, decontextualised mathematics, an open pedago’gy to a. more open

mathematics (Boaler 1997).

Adopting a view of learning, as participation in social practice, does not entai1 a
view that mathematics is necessarily best learnt by lots of ‘practising’. If by this it
is meant répetition of similar exercises to practise algorithms. Such a pedagogy
means the learner will learn, at best, how to engage in the social practice of

practicing algorithms:

even when students learn mathematical ideas in the classroom, if their
engagement in the practice of interaction, adaptation, and reflection
were absent then learning is likely to be of little use in situations that
require these practices (Boaler 2000, page 380).
Indeed, considering school mathematics as social practice helps us to understand
the ways that departure from reliance on procedure and algorithm creates the
possibility of the learner developing a different sort of mathematics. Indeed Jo
Boaler contends that “the union of knowledge and activity central to situated

theories provides the greatest challenge to traditional models of teaching that has

ever been made” (Boaler 2000, page 381).

® This is different from the equivalent forms in the socio-constructivist perspective where mathematical
norms, socio-mathematical norms and social norms are treated as distinct categories (see Cobb et al 1992;
Cobb and Yackel 2000).
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Part Three: Communify of Practice Theory and school

mathematics - difficulties and questions

Mathematics educationalists, who are generally sympathetic to or adopt
alternative socio-cultural perspectives, have critiqued both its ability to account
for all aspects of learning and the unmodified application of Lave and Wenger’s

theory to school mathematics classrooms.

In discussing the applicability of the theory I believe it is helpﬁﬂ to distinguish
between two aspects of the theory. Firstly, learning as participation -in
 communities of practice is a theory of learning and identity, that represent a
distinct philosophy, or as Lave and Wenger put it an “analytical perspective”
(1991, page 37). As such it is an epistemological and ontological account of the
nature of knowing and being in the world. Metaphorically, it is about the fabric
our worlds are made of. Secondly, it is a sociological description of the forms of
participation and the nature of the groupings, the communities of practice, that
emerge thrdugh the reproducfion and evolution of social practices. It is about

what patterns may emerge on the cloth.
A generalised theory of learning?
Lave and Wenger claim that the theory is a universal one about learning:

We should emphasise, therefore, that legitimate peripheral
participation is not itself an educational form, much less a pedagogical
strategy or a teaching technique. It is an analytical viewpoint on
learning, a way of understanding learning. We hope to make clear as
we proceed that learning through legitimate peripheral participation
takes place no matter which educational form provides a context for
learning, or whether there is any intentional educational form at all
(Lave and Wenger 1991, page 40).

Criticisms of Lave and Wengers’ theory as a philosophy of learning include:

- The lack of account of the role of emotion in the learning process
(Walkerdine 1997; Linehan and McCarthy 2001).

- The lack of historical and social location of the subject (Hodges 1998;
Lerman 2000; Walkerdine 1997).
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- . The intrinsic power relationships involved in learning (Fox 2000; Hodges
1998; Walkerdine 1997).

- The multiple forms of participation and identification possible in
communities of practice do not always follow the trajectory of legitimate
peripheral participation (Lemke 1997; Linehan and McCarthy 2000, 2001)
including the possibility of non-participation (Hodges 1998).

- The extent to which individuals not only participate and change in the
social practices of the communities that they participate in but also create
or reconstruct contexts in particular moments in the flow of events in the
community of practice that may be contradictory or in opposition to those
practices (Linehan and McCarthy 2000, 2001).

- The need to give an account for the learning mechanism, that is, how

learning takes place within communities of practice (Lerman 1998). ‘

- The possibility of dis-identification from the community of practice

(Hodges 1998).

The research material presented in this thesis tends to support many of these
criticisms. In addition, in using the lifeworld as an analytical tool, I show that
participation in the same social practice does not necessarily have the same

meaning in the lifeworlds of each participant.
Are school mathematics classrooms communities of practice?

‘In addition to the above difficulties with the theory as an analytical perspective,
there are particular issues connected to its application to school classrooms and
the extent to which legitimate peripheral participation describes the nature of
participation in mathematics classrooms and the extent to which they are like the

communities of practice described by Lave and Wenger.

Wenger (1998) makes the claim that communities of practice are the sites in
which learmning takes place and certainly refers to schools as places that have
communities of practice in them. What is not clear is whether this is intended to

refer to individual classrooms, though it appears to be the case: for example he
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gives the examples of taking a spelling test and shooting spitballs as examples of
the shared repertoire of a community of practice (Wenger 1998, page 83). Jean
Lave (1996) also extends the claim that school learning is best understood as

taking place in communities of practice:

Wherever people engage for substantial periods of time, day by day,
in doing things in which their ongoing activities are interdependent,
learning is part of their changing participation in changing practices.
This characterization fits schools as well as tailor shops. There are not
distinguishable “modes” of learning, from this perspective, because
however educational enterprises differ, learning is a facet of the
communities of practice of which they are composed (Lave 1996,
page 150).
However, they recognise that institutional settings are different from the
apprenticeship situations that they analyse and that there may be particular issues
when their analytical perspective is applied to them (Lave and Wenger 1991).
‘However, I believe that the nature of school mathematics classrooms means that
to claim they are communities of practice stretches the meaning of the concept to

the point where it loses analytical value. I set out some of the reasons below.

In schools issues of power relationships are intensified. Participation, by students,
in schooling practices is often coerced (Lerman 1998). Students acquiesce to the
social practices of the school mathematics classroom rather than helping to create
and constitute them (Winbourne and Watson 1998).  The particular forms of
social practices found in schools have ideological purposes related to social
reproduction. Stephen Lerman draws on Bernstein’s (1996) concept of pedagogic
discourse to point out the way in which the school mathematics is an ideological
recontextualisation of other mathematical practices and the way in which this acts
against the creation of communities of practice (Lerman 1998). Valerie
Walkerdine argues that schooling generally and school mathematics in particular
are implicated in the production and regulation of particular types of “subject”, by
this she means for example the “slow child” or “mathematically able child”
(Walkerdine 1997).

Carol Linehan and John McCarthy discuss the “control relations” in mathematics
and other lessons in a primary school classroom that they characterise as a
community of practice. They describe the way in which during localised and

short-term interactions, participants position each other in complex ways in which
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there are shifting relations of control, responsibility, authority and power (Linehan

and McCarthy 2000, 2001).

Various writers have pointed to the way in which the triadic learning relationship
of old-timer, established com_munity member, and newcomer does not easily fit
the school classroom situation where the social roles are divided into teacher and
student (Adler 1998; Lemke 1997; Lerman 1998). Clearly the notion of trajectory
associated with the concept of legitimate peripheral participation does not apply to

school classrooms; most students are not going to become teachers.

In the context of mathematics in schools, learning mathematics does involve a

change in the identity of the learner:

Students do not just learn methods and processes in mathematics

classrooms, they learn to be mathematical learners and their learning

of content knowledge cannot be separated from their interactional

engagement in the classroom, as the two mutually constitute one

another at the time of their learning (Boaler 2000, page 380).
Thus the theory of learning taking place within communities of practice helps to
explain issues of mathematical identity (Boaler 2000; Boaler and Greeno 2002;
Leman 1998). However, because identity is plural, and learners can exercise
agency, this process is by no means automatic. Different trajectories of identity
are possible within the usual school mathematics classroom with many students
being unable or unwilling to make the required realignment or will only do so
grudgingly and temporarily leading to alienation and dis-identification.
(Bartholomew 2002; Boaler 2000, Boaler and Greeno 2002; Boaler, Wiliam and
Zevenbergen 2000; Mendick 2002)"°.

Local communities of practice

As one means to address these concerns Peter Winbourne and Anne Watson

identify, what they refer to as, local communities of mathematical practice:

Such communities may be local in terms of time as well as space: they
are local in terms of people’s lives; in terms of the normal practices of
the school and classrooms; in terms of the membership of the practice;
they might ‘appear’ in a classroom only for a lesson and much time

19 Such identity conflicts are not unique to usual school mathematics classrooms. Some learners find it
difficult to ‘be’ the type of learner classrooms based on alternative pedagogies require (see Boaler and Greeno
2000). I return to this in Chapter Seven where I discuss the experience of particular learners of different
questioning practices and the issues this raises for the possibility of democratic classroom practice.
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might elapse before they are reconstituted (although it may be possible
to detect the subtle effects of the echo that remains after their passing
in the trace of learners’ trajectories or the development of other
practices) (Winbourne and Watson 1998, page 94/95).
They give examples of such local communities of practice and summarise the
features that they believe are necessary to constitute a local community of

practice:

1. pupils see themselves as functioning mathematically and, for
these pupils, it makes sense for them to see their ‘being
mathematical’ as an essential part of who they are within the
lesson;
2. through the activities and roles assumed there is a public
recognition of developing competence within the lesson;
3. learners see themselves as working purposefully together towards
the achievement of a common understanding;
4. there are shared ways of behaving, language, habits, values, and
tool use;
5. the lesson is essentially constituted by the active participation of
the students and teacher;
6. learners and teachers could, for a while, see themselves as
engaged in the same activity. (Winbourne and Watson 1998, page
103)
Their description of the nature of a local mathematical community of practice
prefigures Wenger’s later detailed description of mutual engagement, joint

enterprise and shared repertoire that he proposes define a community of practice.
Learning communities

In addition, these features are a good summary of the social practices of the
various alternatives to usual school mathematics described earlier. Considering
communities of practice in school mathematics classrooms in this way echoes
Merrilyn Goos who does not see the theory of community of practices as being
generally applicable to school mathematics classrooms but rather a particular form

of pedagogy to be established (Goos, Galbraith and Renshaw 1999).

‘Moreover, educationalists have pointed to the creation of particular forms of
community of practice in which learning is placed at the centre of the
communities project and purpose and posited the notion of a community of
learners (Rogoff, Matusov and White 1996). A community of learners is one in

which participation is favoured over transmission or acquisition and responsibility
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for learning is shared. Wenger himself suggests a similar particular sort of
community of practice, a learning community, which puts learning consciously at
the centre of its enterprise and purpose (Wenger 1998). The ideal is, I believe,
found in the learning communities established through co-operative inquiry and
other participative research methodologies.(see Chapter Two for discussion and
references). In posing a ‘hypothetical’ ideal to guide choices made in the
research, I posited the idea of co-operative, co-reflective learning communities

(see Preface, page 35)
But what about usual school mathematics?

As Peter Winbourne and Anne Watson point out, learning does take place in
school classrooms where local communities of practice or learning communities
do not appear to exist. This learning is both mathematical and social. This leads
them to conclude that it would be absurd to not describe everyday classrooms as
communities of practice (Winbourne and Watson 1998). However, this
conclusion rests on the premise that communities of practice as described by Lave
and Wenger are the only form of social grouping within which situated learning
takes place''. If a more general description of meaning making arising from
processes, relationships and interaction is sought, the insight that learning may be
seen as participation in practice can be retained, without accepting that school
classrooms are always communities of practice. In Chapter Five, I put forward
the idea of ecologies of practice as a general description of formations in which

learning takes place.

111 leave to one side the question of whether or not all learning takes place through participation in practice
except to say that I believe the nature of learning changes. A single theory of learning is not appropriate and
different theories of learning tend to refer to different sorts of learning.
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CHAPTER ONE, FIFTH PIECE: THE LIFEWORLD AND
SCHOOL MATHEMATICS

The lifeworld in educational research: a missing concept

A concern for the experience of the learner calls for some way of describing the
meaning learners create from theii' experiences and the way these meanings also
help to create the experiences. The concept of the lifeworld is one way of doing
this. Considering people to have different lifeworlds asserts and émphasises the
ways in which the worlds, as already existing realities, of the participants in

interaction, are productive of the meaning of particular events and interactions.

The lifeworld as an analytical tool has not often been employed in classroom
educational research. Tony Brown adopts a hermeneutical approach that draws on
the concept of the lifeworld to understand the way mathematical concepts are
developed by learners (Brown 1997). In terms of understanding the social
practices of the classroom it has been applied fruitfully as a means to interpret a
micro-ethnographical study of a science classroom (Roth et al 1999, Roth and
McRobbie 1999). Wolf-Michael Roth, Sylvie Boutonné Campbell McRobbie,
and Keith Lucas found that many different lifeworlds'? could be identified within
one classroom (Roth et al 1999). The use of the term lifeworld for these
researchers stresses respect for and acceptance of the existence of participants’
worlds regardless of what might appear to be incoherence from the researchers’

perspective:

... when our participants made seemingly contradictory statements,
we did not take this as evidence that they were irrational or had split
personalities; we took this as evidence of their attempts to construct
coherently intelligible and plausible accounts of some phenomenon
(Roth et al 1999, page 64).
A key outcome of their lifeworld analysis was a recognition of the extent to which
different participants existed in distinct, if overlapping worlds; the authors posit
the existence of “One class, Many worlds” (Roth et al 1999, page 59). These
many worlds did not simply include different emotional responses to the same
phenomena or different meanings attached to social practices but extended to

some students seeing and experiencing different physical worlds from the teacher
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during science experiments. Different students described the same situations in

very different ways.

The notion of learners living in and through different worlds also emerges in the
work of Jo Boaler and Jim Greeno (Boaler 2000; Boaler and Greeno 2000). The
theoretical perspective of these writers is rooted in social practice theory rather
~ than phenomenology. They employ the notion of “figured worlds” (Holland et al
1998) to explicate the way in which learners are alienated from the world of
school mathematics. The notion of figured worlds “rest[s] upon people’s abilities
to form and be formed in collectively realized ‘as if’ realms” (Holland et al 1998).
A figured world is an imaginary world, such as the world created by children
during play, within which people act ‘as if® it were real. Jo Boaler finds it
intelligible and necessary to consider the way in which school mathematics, for

many learners:

was of another world and to fully engage in that world, students
needed to suspend their knowledge of the real world, suppress their
desire to interact with others, and strive to reproduce standard
procedures that held little meaning for them (Boaler 2000, page 391).

She indicates ways in which entering into the school mathematics world creates

conflicts for the identity of many learners.

However, from a phenomenological perspective the different worlds that we live
in, through and are part of, are not ‘as if* realms but rather are ‘what is’ realms.
The lifeworld is the objectively existing reality for the subject, the material and
ndn—mateﬁal fabric of the world. Lifeworlds are not about opinjons or transient

experiences. They are what we live in to have opinions and transient experiences.

Various researchers, have then, pointed to the way in which considering
participants as existing in multiple worlds may help us to understand more about
classroom social practices. However, the use of the lifeworld by classroom
researchers as yet is under theorised, with little discussion of its origin in
phenomenology and the insights offered by the philosophical and psychological

tradition from which it originates.

12 Roth et al use the term life-world as opposed to lifeworld, for ease of discussion and consistency I use
lifeworld throughout the thesis.
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The lifeworld in phenomenology

...phenomenology wishes to “see” what our place, our life, our
lived-experience (of the world) is. We are to faithfully document
the interweaving meaning of our experience-of-the-world just as
it gives itself to be, without (as the thesis of the natural attitude
would require) asking of that experience whether it is or is not
indicative of some univocal world which has its being “out
there”. (Jardine 2002, page 101, original emphasis)

“ The notion of the lifeworld has its origins in phenomenology. The concept of the
lifeworld was developed by Edmund Husserl in his later work (Husserl 1970/1).
Husserl’s project was to find an alternative to Cartesian dualism; his method of
reduction aimed to reveal ‘things in themselves’. His concern was to elucidate
philosophically the structures of the world that are universal rather than individual
subjéctivities. He makes a distinction between the individual or particular life
world and the lifeworld as “the shared world of lived experience” (Pike 1986,
page 101). This inter-subjective lifeworld can be revealed, according to Husserl,

by the phenomenological methods of epoché and philosophical reduction.

Some consider Husserl’s conception of the lifeworld to be “univocal” (Jardine
2002) and flawed in the supposed independence of the lifeworld from history and
culture. The extent to which Husserl’s notion of the lifeworld is ahistorical is
contested, particularly as the later work of Husserl is published (Ashworth 2003).
It is arguable that critics of Husserl’s ahistoricity misread his stress on the
existence and importance of the lifeworld as independent from the
“mathematization of nature” through modern science (Husserl 1970). Regardiess
of this, latér theorists using the concept of the lifeworld have distanced themselves
from Husserl’s project to establish phenomenology as scientific philosophy and
challenge the notion of pre-suppositionlessness as employed by Husserl. The
sociological phenomeﬁology of Schutz and Luckman implicitly includes the idea

of historical and social location of the lifeworld:

The everyday life world is to be understood as that province of reality
which the wide-awake and normal adult simply takes for granted in
the attitude of common sense. By this taken-for-grantedness we
designate everything which we experience as unquestionable (Schutz
and Luckman 1974 page 3/4)
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From this perspective what may be “common sense” in one culture or for one

individual may not be common sense for another.

Heidegger’s existential phenomenology also denies the existence of an ideal
detached observer (Ashworth 2002). The nature of being-in-the-world precludes
the possibility of bracketing pre-suppositions, indeed such pre-suppositions, or in
Heidegger’s terms “fore-knowledge” (Heidegger 2000/1926) or in Gadamer’s
“prejudices” (Gadamer 1975), are necessary for interpretation or knowledge to

exist at all.

One way of summarising an important difference between Husser]l and Heidegger,
with regards to the research process, is that Husserl believes that intra-subjective
knowledge can be put aside (bracketed) to reveal inter-subjective knowledge of
the lifeworld whereas Heidegger points to the way in which intra-subjective and

inter-subjective knowings are part of a whole and are inseparable.

However, even this distinction between intra-subjective and inter-subjective
knowledge is misleading. The self cannot be isolated ontologically as an entity
that is separate from the lifeworld of which it a part. The notion of the lifeworld
expresses a radical anti-dualism in which an embodied self is embedded within
the world or as Heidegger puts it being-in-the-world". Thinking in terms of ‘the
self’ and ‘other aspects of the lifeworld’ are analytical tools. rather than
epistemologically or ontologically separate categories. Paradoxically, it appears
that it is part of the structure of the lifeworld, the self appears to be a separate part
of the ‘rest of the world” and itself is an object of consciousness. I consider the

reflexive aspect of the self in Chapter Five.

1* The terms ‘embodied’ and ‘embedded’ are appropriated from Phillip Agre and Ian Horswill (1997).
However, their use of these concepts in connection with the lifeworld is dualistic in that they assert a
dichotomy between agent and environment.
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...phenomenology is akin to ecology which will also leave alone this
irresolvable paradox that this pine tree is part of us and apart from us.
It is not blessed by human dominion, yet it is intimately part of me, or
my breath and bone.

In this way? in living with this tension of experience/experienced?
phenomenology does not provide us with a new standpoint, new
methods, a new framework, a different model, an alternate theory,
another perspective, a better picture, a clearer view. Things are
exactly what they were before except for this one blessed difference?
the intra-mundane desire to redeem the world through the wielding of
the weapons of clarity, objectivity, truth, univocity, has been “let
go”...It leaves us right where we always were, with the actual play
and interplays of life, with all its difficulty and ambiguity, unredeemed,
or, better, not in need of redemption. (Jardine 2002, page 103,
original emphasis and punctuation) '

In this thesis I make a number of claims about the lifeworld in respect of school
mathematics. The central claim is that it is worthwhile and important to consider
the existence of individuals as having a school mathematics’ lifeworld (or more
properly both having and being a lifeworld). Recognising the existence of the
lifeworld both helps us to understand the variety of experience of school
mathematics and complements theories of learning as social practice. Social
practice theory has tended to stress the commonality of experience and meaning
that arises from shared practice, for example in the notion of a community of
practice (Lave z‘md Wenger 1991). However, shared practice does not always
generate common experience or meaning, as I illustrate in various places in this

thesis, and the lifeworld offers one way to understand why this is not so'*.

In Chapter Four, I give an example in detail of both the nature and structure of
one lifeworld of school mathematics. In my analysis I draw on Heidegger’s
ontology of the lifeworld (or in Heidegger simply the world). Here I consider the
enﬁties of the lifeworld as consisting of the self, entities in the world and others.
By considering one lifeworld of school mathematics in detail I argue that

Heidegger’s ontology must be adapted to make sense of this particular lifeworld.

11 leave aside the question of whether a practice is truly a ‘shared practice’ if it does not have the same
meaning for the participants until Chapter Five.
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CHAPTER TWO

METHODOLOGICAL YARNS

yarn [yaarn] n continuous thread of synthetic fibrous material or of twisted
fibres of wool, cotton etc; (coll) anecdote, esp long rambling tale; spin a y. -
tell a story ~ yarn v/i (coll) tell stories; have a long comfortable chat.

(The Penguin Concise English Dictionary, page 838)

when you tell me there are too many crossings out
that the work is too messy
my child is crushed, shamed
but my adolescent self
screams
Fuck you!
How can I know where I
am going to go before I get there
and my adult self
says maybe my PhD examiners
had better be careful what they say
About my methodology
(Poem written at PME 2001 in a Working session on Expanding
Researcher’s Abilities to study Student Experiences)

FIRST PIECE: ABOUT THE CHAPTER

In this chapter I set out the methodological traditions that inform the research and my
use and adaptation of them. The metaphor of a ‘methodological yarn’ suggests both the
meaning of a material that can be woven with, that texture and text can be created from,
spinning yarns to weave with, and that of spinning a yarn, telling a tale that may not be

altogether believable or ‘true’ but may still have purpose and value.

In the Second, Third and, Fourth pieces of the chapter, I position myself in relation to
three principle methodological standpoints, post-modernist research, critical research,
and hermeneutical inquiry. The methodology as a whole is best summarised as an
engaged (post-critical), ecological hermeneutic inquiry influenced by existential
phenomenology and post-modemist thought. I am compelled to echo Hilary Povey in
her caution about her description of her (somewhat different) PhD methodology: “I
cannot take myself seriously in writing such a sentence: I caution the reader to think

(seriously) before doing so” (vaey 1995, page 9).
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As discussed in the preface I began this research as a schoolteacher with relatively little
knowledge of research theory or methodology. I indicated there some of the ways in
which the research process and journey influenced my methodological perspectives and
thinking. Here I consider some of these issues more fully and formally in relation to
methodological traditions. Although, the methodology developed during the course of
the research, I believe my early research activity is largely compatible with the views
put forward in this chaptér, even if this activity was not fully informed by all of the

perspectives I develop here.

In the Preface I used the metaphors of cloth and tents to discuss the text and the research
as alternatives to more traditional metaphors of buildings. Employing this metaphor the
methodology and’philosop'hical concepts employed in the research are perhaps akin to
the paradigmatic poles and guy ropes and the earth to which these are fixed, even if the
~anchoring is temporary. These enable the fabric to find its furictional form and to hold

its shape.

The research is premised on the belief that legitimate claims to knowledge can still be
made if one has stepped outside of any single research paradigm. I do not have space to
justify this in the chapter but consider and justify this in Appendix IV. My primary aim
in this chapter is to explain why the stories I offer are not arbitrary and that they have
been woven in such a way that they are similar to ones usually created or told in

academic research contexts.

In the Fifth piece, “Weaving the Yarns Together”, I firstly describe the way in which
these philosophical and methodological frames have together shaped the methods of the
research. I then go on to briefly consider the implications of my discussion for the

status of knowledge presented in the thesis.
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CHAPTER TWO, SECOND PIECE: THE INFLUENCE OF POST-
MODERNISM! |

Educational research and the post-modern tradition

Given the anti-paradigmatic concerns of post-modernist thinkers and the diverse,
“eclectic, contradictory nature of work that identifies itself or is identified as post-
modern (Griffiths 1995), it is inappropriate to talk about a post modern paradigm or a
post modern methodology. It is more useful to think in terms of a post-modern research
tradition?’. This tradition has a number of different strands and concerns (McLaren

1998).

In educational research, perhaps because of its concern with the immediacy of the
educational situation, this tradition is less well developed than in other areas of social
research. This is particularly true of mathematics educational research. However,
within educational research we can find a multiplicity of concerns that are derived from
the projects of post-modernist theoreticians: deconstruction of objective generalised
truth and the localisation of knowledge, attention to discourse, uncovering of relations
of power, and the ways in which identity and self are constructed both within found
discourses and research discourse (see for example Ball 1990; Brown 1997; Brown and
Jones 2001; Ernest 1998; Evans 2000; Griffiths 1995b; Hardy 2000; Hardy and Cotton
1999; Lather 1990, 1991; Stronach and Maclure 1997; Walkerdine 1988, 1996, 1997).

These concerns are ones that I share and have influenced my thinking and actions.
Although reference to post modernist thinking is not central to my methodology, it does
in various ways enable and frame the research and thesis. I discussed in Chapter One
the text and textuality of the thesis and in Appendix IV I argue that post-modernist
thinking supports the use of multiple research paradigms. Here, I identify those aspects

! A caution: I am suspicious of post-modernism as a label. My suspicion has two roots. First it is a term
that has multiple meanings. The post-structuralist, deconstructionist, and post-modernist lineage is a
heterogeneous one in which there is much familial feuding (Stronach and Maclure 1997, McLaren and
Kincheloe 1998). Second, important features of a post-modern perspective can be located in modermnity.
For example, Alex Callinicos argues that self referentiality, montage, paradox and ambiguity and the
demise of the integrated individual subject are already existent and perhaps defining features of
modernity (Callinicos 1989). However, regardless of whether Callinicos is right that society remains
essentially Modern, my concern here is with the way some of the ideas of post-modernism have
influenced my methodology. There is one, if difficult to define, body of thought that is known as post-
modernism and it is to this that I refer: “The post-modern has been described and redescribed with so
many different points of departure that the whole discussion is by now its most exemplary definition”
(Bordo 1992, page 159, quoted in Griffiths 1995b, page 224).

? 1 enjoy the irony in using the word ‘tradition’ about post-modernist thought.
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of post-modernist thinking that have influenced my interpretation and appropriation of

research methods and methodologies.

Firstly, I emphasise the local and subjecti\}e nature of knowledge. However, my
approach is to assert the value of many truths rather than this leading to the conclusion

that there'is no truth.

Secondly, I embrace the complexity of a multiplicity of selves (this is important in
Chapter Four particularly). One consequence of this is that I share the post-modernist
- perspective that there is not a generalised human subject on whose behalf an identifiable
and unchahging project of political emancipation can be articulated®. My discussion in
the next piece on ‘Critical and Engaged Research’ of the actor for change is influenced

by post-modernism.

- I share an interest in the way in which demeaning, restrictive, and inappropriate social
relations are created and are embedded in our daily social relationships and believe that

these are crucial sites for work for social change®.

The concept of power is an important focus in post-modernist discussion about the
nature of everyday social relationships and its relationship to knowledge. Schools and
schooling are undoubtedly sites in which relations of power are important (see for
example Ball 1990). However, in this thesis to an extent I sidestep an in depth
consideration of theorieé of power due to limits of space. This is not least because, in
the context of current academic thinking, using the concept in a manner fully ldcated in
current thinking would require a significant and lengthy discussion to position my
perspectives in relation to others. In various places, and in particular in Chapter Six, I
discuss power relations in the classroom. At such points I ask that you consider my
discussion as a contribution to an understanding of the nature of power in social
relationships and formations (and development of my own thinking about such matters)
rather than flowing from a formulated or theoretically certain position. However, you
will see that I adopt and illustrate Foucault’s notion that power is productive and needs

freeing from simplistic negative connotations (Foucault 1980).

3 The use of the term ‘political’ here is important. Later in the chapter in discussion of engaged research
practice it is clear that I do believe in a trajectory of personal and spiritual development and growth both
individually and collectively that at the very least can be chosen.
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" Beyond discourse

~ There is an important difference between what might be expected of a post-modern
research text and this thesis and that is in its relation to discourse. A focus on discourse
is perhaps the defining feature of post-modernist social theory. However, analysis of
discourse is not a central tool that I employ. I do consider the type of language that I
along with other participants use in relation to discourses of others. For example, the
way in which the children I interview use the discourse of teachers and schooling to
describe themselves and others is taken as giving insight both into the lifeworld and the

ecologies of practice they live in and through.

"However, I do not treat the school classroom as a text; Post-modernism, at least in the
post-structural variety of Foucault and Derrida, has been concerned to undermine the
legacy of Cartesian rationalism. One way they do this is by insisting on “the
importance of language as constitutive of reality and subjectivity” (Griffiths 1995b,
page 226). In my view, the essence of Cartesian rationalism does not consist solely in
the centrality of the rational unitary experiencing I, the cogito, but the co-emergent ideal

of thought as language, and knowing as thinking with words alone.

...it remains very hard to ascribe its behaviour to ignorance.

After all, it is not blind. It has eyes, recognizable eyes. They are enough like
our eyes that it must see somewhat as we do. It has a mouth, four legs, can
move bipedally, has grasping hands, etc; for all its gigantism and strange
looks, it seems less fundamentally different from us, physically than a fish.
And yet, fish school and dance and, in their own stupid way, communicate!

...I noticed early that from time to time it would move its curious horizontal
mouth in a series of fairly delicate, repetitive gestures, a little like someone
eating. At first | thought it was jeering at me; then | wondered if it was
trying to urge me to eat the indigestible fodder; then | wondered if it could
be communicating /abially. It seems a limited and unhandy language for
one so well provided with hands, feet, limbs, flexible spine and all; but that
would be like the creature’s perversity, | thought. | studied its lip-motions
and tried hard to imitate them. It did not respond. It stared at me briefly
and then went away. -

(Le Guin 1987, page 64)

4 Such views are not unique to post-modernist thought but are shared or are similar to the views of social
constructivism and other interpretivist paradigms (see Gergen 1999).
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In seeing the world as text, post-modernist thought reflects the hegemonic construction
of what it is to know and to think. Part of my identity is as a dancer and a climber, each
time I dance or climb I directly experience knowing without words. My dance or climb

could be seen as language but it will be a language that is very different from a text.

We can and do communicate meaning without the mediation of words. Others ways of
knowing the world other than through rational or irrational language are possible, we
can have a different sort of connection with the world (see Reason 1993). A focus on
text and language can lead us to forget about our embodied relationship with the world.
I support David Jardine’s call for “post-critical naiveté” which acknowledges that the

webs of relationship we are in are not only discursive (Jardine 1994).

The lexiocentrism of post-modernism is not neutral and value free. I will share an
anecdote to illustrate that. I have a friend who I went to school with. Schooling was a
painful process for him. He left school unable to read and write very well. In his early
twenties he attempted to improve his reading and writing ability. He became aware of
the term dyslexia and believed that it might apply to him. My friend is a very skilled
mechanic, he has a small business and employs other people and organises both his
business and his work colleagues efficiently. In a recent conversation I was struck by
the extent to which he still feels shame about his difficulties with reading and writing. 1
thought of the fact that I find activities which involve tools and machinery much more
difficult than him. He has a label ‘dyslexic’ but there is no equivalent for 'my‘
‘disability’. In a less language-orientated society perhaps I would be seén as ‘suffering’
from ‘dysfrabilia’, an abnormal inability to become competent with tools and objects

“made with them.

Ironically, the deconstructive tools of post-structural theory can end up supporting and
strengthening a disembodied rationalism in which the subject is identified only with the
mental and where our relationship with the world we are born, live and die in, is

ignored:

We get caught too easily in worlds of our own making. I will admit as well
that, in experiencing the Earth — not just talking about it and understanding
it, but walking it and breathing it — we do impose our expectations and
constructions and conceptions upon it. But a clarification and
developmental sequencing of these impositions does not describe a
sustainable ecological starting point for our curricular reflections as much it

* I have little knowledge of Latin. Interestingly, I found no translation for ‘practical’ and the key
translation of tool was connected to weapons, f fabrilis -¢ [relating to an artificer]; n. pl. as subst. , [tools].
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describes a profound problem we face in respecting what comes to meet us

in our experience as having its own life and integrity. Saying that this leaf

or the life of this animal (or the cadences between my heavy breath and the

pitch of the hill I am climbing) has no pattern/order of its own and that all

we can understand of the Earth are the patterns/constructions we impose on

it — this might make some sort of epistemological or philosophical sense but

it points to a way of life that is becoming no longer sustainable. (Jardine

1994, page 111, original emphasis)
My response to post-modernism is also influenced by my respect for those belief
systems that modernity and at least some strands of post-modernist thinking might
dismiss as naive and superstitious. In my practice as a dancer for whom dance is both a
means of self-realisation and a spiritual path I seek an integration of the mind with both
heart and body as equally important centres of knowing, feeling and experience®. From
this perspective, - some post-modernist discourse represents a ‘hyper-mentalism’ in
which the mind or tlﬂnkihg tangles itself in ever more complicated and abstract knots.
It is not particularly helpful in seeking, for example, greater emotional fluidity or
expression, or in understanding the body’s needs. Wisdom traditions teach that
integration of all aspects of one’s being is emergent with full connection with others,
with society and with the rest of existence. I am suspicious of any discourse that cannot
find room for, or be comfortable about, speaking of compassion and love. This is not to
say that at least some post-modernist thought is not concerned with value and ethics.

However, in critiquing, in its terms, master discourses and regimes of power, it often

fails to make explicit its axiological commitments.

In the next two sections I explore the way in which an ecological perspective,
influenced by post modernism, allows for a reinterpretation of critical research as

engaged and transformative research and of hermeneutics.

8 The distinction between mind, heart and body here leans on Gabrielle Roth’s work (Roth 1990, 1999)
and should be read as a map that guides practice rather than a theory of the way people are.
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CHAPTER TWO, THIRD PIECE: CRITICAL AND ENGAGED
RESEARCH

Critical, criticalist and engaged research

In the Preface I declared my lack of neutrality with regard to the subject matter of the
thesis. My inqﬁiry is about ways in which mathematics classrooms might be different
and more worthwhile, what serves to inhibit movement towards such change, what
theoretical understanding might support change, and what teachers might do who wish
to support such change. To carry out such an inquiry assumes that there is something
wrong with schooling in general and mathematics learning and teaching in particular.
Further, what happens in any particular classroom is ecologically connected to wider
social and political relationships. I am to .contribute to a critique of existing
relationships and practice and seek transformation and change. The research is allied to

and draws on the critical research tradition.

Like many labels used in discussion of research methodologies the term ‘critical’ is
used in many different ways. One of its modern usages is to indicate research that is
based on the critical theory of the Frankfurt School and of Habermas (Giroux 1981;
Kincheloe and McLaren 1998; Lather 1991; McLaren 'and Kincheloe 1998). In
educational research, the more pedagogical approach of Friere is also important (see, for
example, Frankenstein 1990; Giroux 1992; hooks 1994). Here critical research is linked
to a critical pedagogy. Regardless. of the theoretical basis, the goal of critical
educational research is firstly an ideological critique that attempts to uncover or reveal
the roots of poWerlessness and oppression and secondly an emancipatory project to be
realised by action based on such critique. However, és I have indicated, the possibility
of such an emancipatory project being based on universal non contextualised values has
been undermined by the post-modern critique (Brown and Jones 2001; Lather 1991;
Usher 1996).

This has led to the development of critical postmodernist research (see for example
Lather 1991; McLaren & Kincheloe 1998). Patti Lather, for example, accepts the post-
structuralist critique that discourse is power-laden and there is no final knowledge. She
does not see this as necessarily leading to nihilism, pessimism and inaction. Rather, it

turns us back to what she sees should be at the-centre of the critical approach; research
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as praxis that creates the conditions where: “legitimacy is plural, local and context
specific” (Lather 1991, page 117).

Peter McLaren and Joe Kincheloe extend the notion of critical research to loosen its ties
to critical theory by positing the notion of criticalist research consisting of four different
schools of inquiry with various theoretical perspectives. Those perspectives being:
critical theory, Foucault’s genealogy, deconstructionism and poststructuralism. They

define a criticalist:

as a researcher or theorist who attempts to use her work as a form of social
or cultural criticism and who accepts certain basic assumptions: that all
thought is fundamentally mediated by power relations that are social and
historically constituted; that facts can never be isolated from the domain of
values or removed from some form of ideological inscription; that the
relationship between concept and object and between signifier and signified
is never stable or fixed and is often mediated by the social relations of
capitalist production and consumption; that language is central to the
formation of subjectivity (conscious and unconscious awareness); that
certain groups in any society are privileged over others and, although the
reasons for this privileging may vary widely, the oppression that
characterizes contemporary societies is most forcefully reproduced when
subordinates accept their social status as natural, necessary, or inevitable;
that oppression has many faces and that focusing on only one at the expense
of others (e.g., class oppression versus racism) often elides the
.interconnections among them; and finally that mainstream research
practices are generally, although most often unwittingly, implicated in the
reproduction of systems of class, race, and gender oppression. (Kincheloe
and McLaren 1998, page 263)

In this sense I would identify myself as a criticalist. However, I believe that there are

key issues about the nature of the research relationship and the current human crisis that

are not addressed in the above description.

Firstly, as described above, the question of the nature of relationships between research
participants is under theorised. An important aspect of much criticalist research is a
concern for creating and supporting relationships between researchers and others that
are congruent with the criticalist project. One way of conceptualising this concern is to
explore whether the research is ‘on’ or ‘with’ other participants (Setati 2000). This
question does not delineate research that is criticalist. Research that contributes to
movement for positive social change can use methodologies and methods that mean the
research is carried out ‘on’ the other participants (Angier, Boylan and Povey 2000;
Wiliam 2000). However, such research generally contributes to a critique of existing

situations. Where an attempt is made to explore the possibilities for social change
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through research then, I believe, it is better conducted with at least the intention of being

‘with’ the participants.

Secondly, whilst the above description stresses the alienated and oppressive nature of
social relations it pays scant attention to the way in which these social relations are co-
emergent with an alienated and disharmonious relation with the universe we exist in
and, in particular, with the earth. The current social crisis we face is born out of a
profound' disconnection from the earth, each other and even our own emotional and

spiritual needs.

Thirdly, and connectedly, the espoused values on which the criticalist response is based
do not foreground the experientially spiritual nature of human existence. Here spiritual
can be read in its broadest sense of purposeful and meaningful existence in relation to
the universe we find ourselves in and need not be associated with religion. I contend
that within the four strands of criticalist thinking that McLaren and Kincheloe identify
there is woven a sense of what human life is for and should be. Where human life is
meaningful it has a spiritual content. Such a concern needs to be placed in the

foreground of research for transformative action.

I am not arguing that any particular spirituality should be attached to the criticalist
project rather that part of its critique of existing social relationships must explicitly be
that they do not foster but prevent the expression and development of spirituality. This
is inextricably linked to the prospect of social change. "I do not wish to decry the
importance of political engagement at the level of social movements that contest
economic and state power. Indeed, I am an active participant in such movements.
However, the social relationships that create these are sustained and recreated in our
own personal circles of relationship and responsibility and existential relation to our
own and the universes existence. In the context of this.thesis, the social practice of
school mathematics as implicated and saturated as it is in capitalist ideology arises not
only in an abstract world of ‘capitalism’, ‘ideology’, ‘discourse’, ‘grand narratives’,
‘agency’ or ‘power’, but in the lived relationships of people in classrooms and schools.
These lived relationships change and can change through the expression of the
participants’ desires, fears, purposes, dreams and other aspects and expression of

self/selves.
This suggests the need to redefine the purpose of inquiry so that it:
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is not simply of even primarily to contribute to the fund of knowledge in a
field, to deconstruct taken-for granted realities, or even to develop
emancipatory theory, but rather to forge a direct link between intellectual
knowledge and moment-to moment personal and social action, so that
inquiry contributes directly to the flourishing of human persons, their
communities, and the ecosystems of which they are part. (Reason & Torbert
2001, page 3-4)
Such an approach places ethics and value at the heart of the research process and calls
for the question to be addressed “What ethics and what values?” I do not propose to
attempt to fully elucidate the values that informed the choices I made in this particular
inquiry; to some extent they may be read from the text as whole. What I feel is more
important is to recognise that the legitimacy of actions as being more or less appropriate
and more or less worthwhile, is determined not by individual conscience but is
produced within and through the communities and relationships that the researcher is
part of (Wiliam 2000). In this sense the appropriateness and worthwhileness of actions
are open to challenge in the same ways that claims to knowledge are. Indeed, the

appropriateness and worthwhileness of actions and the inquiry itself is intimately bound

up with the status of the knowledge that arises’.

One means to embrace these concerns is through the developing research traditions of
co-operative inquiry and participatory action research ® (see for example Heron 1992;
Reason 1988, 1994a, 1994b, 1998; Reason & Heron 2001).

Co-operative inquiry assumes that every person:

is a fundamental spiritual entity, a distinct presence in the world, who has
the potential to be the cause of his or her own actions. To actualise this
capacity and become fully a person is an achievement of education and self-
development. It involves learning to integrate indivdiualising characteristic
with a deeper communion with others and the world (Reason 1994b, page
41).

Co-operative inquiry aims to support this process for all participants and so
conceptualises all involved as co-researchers, responsible for and involved in all aspects

of the research process. Particular protocols and methods involving cycles of reflection -

and action have developed to support this aim (see Reason 1994b).

7 Patti Lather (1991) conceives of “catalytic validity” as one way of approaching this idea.

¥ This research tradition has many strands and forms of practice, not all of which would embrace fully the
questions of value that I am interested in. For example, action research need not necessarily be critical or
aimed at human liberation at all as it can and has been appropriated by powerful interest groups (Gaventa
and Cornwall 2001).
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- Although locations and research foci vary widely, it appears from reports of co-
operative inquiries (see Reason 1988, 1994a) that this research method is successful
when involving a relatively small number of co-researchers and ones amongst whom

rank is fairly evenly distributed.

Participatory action research is a method of collaborative research which has its roots in
the tradition of liberationist movements (Reason 1994b, Fals Borda 2001, 2002). Its
chus is on working with communities or groups to generate knowledge and practices
that are of immediate relevance. People advocating and using participatory action
research describe themselves as practitioners rather than researchers. Participatory
action research shares with co-operative inquiry a concern for the self-determination of
participants. However, the relationship between the experienced practitioners and
community members is clearly a complex one. The concept of dialogue is an important

one in this tradition.

Later, I describe the way in which co-operative inquiry and participatory action research
influenced my research actions particularly in the second year of the research. Before
this and to introduce this discussion I discuss the way in which different strands of the

critical tradition envisage or conceptualise the researcher as an actor for change.
Agents for change

An extension or opening up of the critical project calls for some account to be given of

the nature of the actor who seeks change.

Different strands of the critical tradition give various accounts of both the project of
change and the agents of change. The critical theory of Habermas seeks emancipation
and the organisation of enlightenment through dialogical knowledge arrived at by a
process of critical discussion. On this view a critical researcher is engaged in praxis that
allows at the very least for critical dialogue and discussion to take place (Usher 1996).
In the classic Marxist tradition Gramsci proposes the concept of the organic intellectual
that emerges (or is developed) from and within the oppresse'd group (classically the
working class), who can act not only as an agent of praxis for themselves but crucially a
leader of others (Gramsci 1988/, Gramsci 1982). In Paolo Friere’s radical pedagogy the
actor for change is described as a ‘conscientizer’ of the oppressed (Freire 1972) and
this perspective is clearly influential in participatory action research (Reason 1994b).

These are valuable and important conceptualisations of what it might, and can, be to
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work for social change. However, they speak from a notion of a universalising project

of emancipation and knowledge.

An alternative to the notion of the organic intellectual is suggested by the, as yet
underdeveloped, notion of the specific intellectual (Knijnick 2000, Foucault 1980). The
specific intellectual is modelled on the idea of an expert in some particular field. Others
héve referred to research as being transformative and researchers and critical
pedagogues adopting the mantle of ‘transformative intellectuals’ (Giroux 1992). One
interpretation of this concept is that transformative action must be contextualised and
‘local theory’ created to guide action for transformation. Alternatively, Tony Brown
and Liz Jones offer the concept of a “transgressive agent” (Brown and Jones 2001).
Working in an educational context, they recognise that spaces for action are limited but
that it may be possible to transgress, to step over rules and boundaries and thereby to

create new situations and possibilities.

However, once the notion of a universal emancipatory project is stepped away from, it
is not always apparent what ought to be transgressed. In the context of education and
educational research there are many opportunities and possibilities for action against the
accepted norms and ideologies. However, not all such actions will necessarily lead to
worthwhile outcomes. Teachers find themselves in situations that (depending on
worldview) can be seen as engaged in social and ideological reproduction and/or
creation of the subject and regimes of truth. Yet at the same time teachers are also
engaged in caring and supporting young humans in navigating the potential reefs of
their early life cycles. There may well be tensions between transgressive actions and
the teacher’s responsibility to care for and support their students. For example, even if a
teacher chooses to ignore the potential personal costs in choosing not to teach the
mathematics curriculum as currently prescribed, it still will remain an important gate-

keeper for the students’ subsequent life choices.

Moreover, the different conceptualisations of the agent for change as an ‘intellectual’
are one sided in their emphaéis on a theoretical and mentalistic route to social change. I
do not wish to decry the importance of theory, after all I am engaged in its production.
quever, I do not believe we are so much deficient in theory, universal or local, that
can guide social change but rather that our theories are often disconnected from our
hearts and bodies. This disconnection is an obstacle to dialogue with others that is a

means of furthering social change.
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During the course of the research, I began to use the concept of ‘engagement’ to
describe and guide my research practice. In the next section I describe how this concept
came to be defined through my attempt to enact research based on the principles of co-
operative inquiry and participatory action research, and how it draws on the notion of

participation in these traditions.
Engaged research practice
“The longest zoom lens is your legs”
(anonymous®)

The idea of engaged research practice developed during the second year of the research.
In the preface I described the way in which the inquiry changed and developed as a
result of the experience of the research practice. In this section I give an account of the

same period in terms of changes in methodology

In the initial stages of the inquiry in the first year, my research practice was much more
‘on’ than ‘with’. Nonetheless, in my dealings with all the participants I was influenced
by the concerns of deep respect for others drawn from principles of co-operative inquiry
even though encounters with other participants were generally short term. An exception
to this was the work with Peter, Jill and Paul. Here, I attempted to work with them as
co-researchers. However, in retrospect fuller reflection on the nature of the research
relationship particularly about issues of rank might have alerted me to some of the

difficulties encountered in the second year of the research.

The research activities in the second year were intended to “open dialogue about the
experience of school mathematics”. The intention was to facilitate dialogue between
the teacher and students about their experience of classroom social practices. Renuka
Vithal’s concept of “hypothetical”, “actual,” and “arranged” situations was important to
my thinking (Vithal 1999, 2000, see Chapter One). The hypothetical situation, or
guiding aim or value, was the possibility of creating co-reflecting learning communities
in the classroom (see Preface). The actual situation was one in which I expected the
social practices of school mathematics to dominate. The arranged situation was one in
which myself and the teacher as co-researchers would create opportunities for students

to reflect on and discuss their experiences of the social practices.

? 1 acknowledge Christian DeSouza, a photographer, for this unattributed aphorism.
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From beginning to work with Jill, I attempted to develop a process of co-operative
inquiry with us working together as co-researchers. However, I envisaged a different
pattern of participation by the students in the research. My knowledge as a teacher and
a researcher of the practice of school mathematics and reflection on methodology meant
that I did not believe it would be possible to involve the students in her classes as co-
researchers in any meaningful sense. Issues of power, rank, different interests and life-
worlds and the structures and practices of schooling appeared to preclude this®. In
relation to the students I believed that the principles of participatory action research
could be applied, with the students becoming involved over time and through dialogue
in changing and developing their classroom community. Indeed, my hdpe was that

discussion about the social practices could support change to these practices.

In summary, the intention had been for a two-fold inquiry in which I and Jill would be
co-operative inquirers about her classroom practice generally and teacher questioning
practices in particular and where together we might involve the students in a community

inquiry modelled on participatory action research.

In the preface I outlined the way in which events in school and differences between
JilI’s lifeworlds and mine, our differences of experience and rank, and crucially our
different purposes, led to the methodology of the research changing'. Although the
initial research focus was negotiated, Jill then wanted me to “take the lead”. She
recognised we were not equal in terms of experience and also identified that I had the
privilege to spend time on reflection in a way she did not. Seéondly, she wished the
first steps towards ‘opening dialogue’ with our focus class to be delayed as she believed

it would be “unsettling” in a situation where the class was already difficult to teach.

The concept of ‘engagement’ emerged as I attempted to enact the values underlying a
participative perspective in a situation in which full participation in the research process
was not possible. In a more general sense, the concept of engagement attempts to

address the issue of how to act when starting from a participative outlook, when people

1 This does not mean that I do not believe that fruitful co-operative inquiries are necessarily impossible in
school classrooms with students as co-researchers. Indeed, the models of communities of practice as
‘learning communities’ (see Chapter One and Seven) point to the creation of communities in which such
research practice may be possible. However, I had chosen the research site, in part, precisely because
such a learning community did not pre-exist. In any event involving students as researchers is a difficult
one given the nature of schooling.

11" As already mentioned in retrospect, the possibility of a successful co-operative inquiry between a
novice teacher and a novice researcher was unrealistic. However, that does not mean that I regret
attempting the inquiry and one outcome was that we did become co-collaborators towards the end of the
research.
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‘we wish to participate'? with do not wish to or are unable to. The dilemma posed during
the research encapsulates and reflects one found in other areas of life, not least for
teachers who seek to be actors for social change, particularly if it is believed that the
locations and circles of relationship we find ourselves in are precisely those ones that

we have the greatest responsibility to act in.

To be engagéd suggests the idea of being connected to the situation one finds oneself in.
It suggests the type of ‘coupling’ in systems theory (Varela, Thompson and Rosch

1991) that leads to change and, in human terms, the development of knowledge.

The situation that one engages in has a number of aspects that will be more or less
important in different contexts and as events unfold. Firstly, and as a starting point
there must be engagemént with the self, physically, emotionally and cognitively. For
me part of this engagement with self is necessarily also an engagement with that part of
self which is aware of its connection and ultimately its indivisibility from the mystery of
creation. To be engaged requires a commitment to be present as fully as possible even
if this is always as a work in progress. The meaning of being present is perhaps more
easily understood and recognised by its negation. There are many ways to not to be
present to the situation one is in, these include: rehearsing or planning some future
event, going over what has already occured, being lost in loops of repetitive thoughts or
patterns, or escaping into daydreams and fantasy. Being present can be summarise in
the phrase 'showing up' rather than absenting ourselves from ourselves (and others) in

some way.

Secondly, there engagement involves relationship; to be engaged with whomever one
finds oneself in relation with at any particular time. Engagement here requires a
willingness to recieve the other person with integrity and to attempt to avoid acting out

from projection or transference.

Thirdly, we are engaged with the communities and groups that we are in a circle of

relationship with. Engaged creative action demands integrity and deep respect for those

12 ‘Participate’ here is used in a strong sense of involved and active participation rather than simply
involvement in social practice, see Chapter Five for a discussion of the nature and meaning of
participation.
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we are in relation with. Fourthly, our engagement with self and others is always part of

the wider world-ecology that we collectively have a shared responsibility for®.

My engaged research practice involved putting into practice the idea of résearcher as
bricoleur “creating solutions to our problems with makeshift equipment, spare parts, and
assemblége” (Denzin and Lincoln 1998, page 425). In practical terms it requires an
eclectic use of research methods. Important in the context of this research project weré
the principles and practices of ethnography, particularly in its ‘cn'tical variety (see for
example Atkinson and Hammersley'1998; Creswell 1998; Denzin 1997; Fetterman
1989; Hammersley 1983, 1990; Thomas 1993).

Part of our choice of research methods is constrained by the audiences we write for.
One of my audiences is the mathematics education research community and
mathematics educators and I want my research to be treated as credible. Some in these
communities may be more well disposed to points in the text in which research methods
and forms of analysis that are favoured in the post-positivist paradigm. For example,
interview material in Chapter Three was analysed using an approach that was drawn
from Grounded Theory (Glaser and Strauss 1967; Strauss and Corbin 1990) to generate

themes.

' The notion of engagement I put forward is similar to Peter Reason’s concept of a participatory world
view, where ‘participation’ is understood as a way of being in the world rather than linked only to
particular research methodologies (for example see Reason 1998). It was only after I had space from the
frenetic pace of the second year of the research experience that I was able to return to literature on the
participative research tradition to appreciate this broader definition. I prefer to retain the term ‘engaged’
as it is possible to participate in what is happening without truly partaking of it (following Bohm 1996).

A central purpose of engagement is to foster the conditions in which participation may take place and thus
is supportive of participation as a world view (Fals Borda 2002; Reason 1994a)
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CHAPTER TWO, FOURTH PIECE: HERMENEUTICS

| went to a piece of performance theatre by the Charlotte Vincent Dance
Company. Two dancers, a man and woman, moved ‘in an out of the
performance space, dancing in intense relationship. The performance took
place in a space within an installation that included a glass house. This
allowed the watcher-participants to be able to see the same scenes from
different views (we were encouraged to move around the space during the
performance). At one point the dance of tangled relationship seemed to
become tense. | felt that there was the threat of violence. | was scared.

| moved my position slightly and the same scene now appeared as playful
and light. Even my experience of the mood of the music changed as a
result. If | had not moved then | would have had one understanding of the
scene. If | had been in the second position | would have had another. So
the same event can be seen differently from different standpoints. This is
not so surprising but the performance gave me a visceral embodied
experience of the way in which our different ‘sitting places’ dramatlcally
alter our understanding.

My first interpretation of the experience was to believe that by moving my
position | could come to see the event from the perspective of another, to
be able to adopt multiple viewpoints.

However, this is not really the case. When | move and see the scene
anew, | do so from the point of view of someone who had seen it differently
not as someone seeing it for the first time. | have an expanded horizon but
it is still a singular perspective. Taking multiple viewpoints does not mean
seeing from another’s viewpoint.

In relation to the piece as a whole, there was ‘truth’ both in playfulness and
lightness of the particular moment and also in the shadow of tension and
possible violence, and thus also in the duality of both aspects of the
moment. Yet if | had started in the second position and moved to the first
the experience would have been different. We cannot avoid the singularity
of embodied experience. We can choose whether to celebrate or grieve
about this.

(From Research Diary March 2000)

Hermeneutics as a way of being

Hermeneutics, and interpretivist approaches to research more generally, form a complex

and varied tradition (see Schwandt 1998 and Bernstein 1983 for discussion). The
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concept of the hermeneutic circle is key to hermeneutics as a research method'®. The
hermeneutic circle points to the importance of considering each part in relation to the
whole and the whole in relation to each part. The use of hermeneutics as a method in
this sense is discussed more fully in Chapter Four'®. In passing I note that this aspect of

the hermeneutics is important to-an ecological perspective.

Brent Davis highlights the pre-modern meaning of method as “shared-way” (from

meta-odos):

“ That is a method was an approach to knowledge that
foregrounded the place of common action and accord rather than
the questing to erect an autonomous truth — the process rather
than the goal. (Davis 1996, page 26/27)
In the seventeenth century, method came to mean a standard, unchanging procedure that
produces truth. Essential to modernist methods is an idea of the separation of subject

and object. The emphasis is on outcome.

Davis argues that hermeneutics is best understood as a method in a pre-modern sense.
‘This idea of focus on process rather than outcome describes important aspects of
hermeneutics; in particular that knowledge and its creation is relational and in a
continual process of change. Knowing always involves ‘coming to know’ (Davis
1996). By focussing on the process and a shared way, the exact manner in which the
research is conducted is not against a fixed measure but arises pragmatically from

considering fitness for purpose.

In this piece of the thesis I am concerned with giving a philosophical account of the
hermeneutic aspects of my approach to the research inquiry. I take as a starting point

Hans-Georg Gadamer’s hermeneutics. For Gadamer:

the hermeneutical condition is a fact of human existence, and philosophical
hermeneutics is concerned with a phenomenological (i.e., existential)
explication of Dasein (condition of existence or being-in-the-world).
(Schwandt 1998, page 227-228)

14 Given the manner in which the endpoint of the hermeneutic circle is the starting point for a new cycle
of interpretation I prefer the term ‘hermeneutic spiral’.

15 Although hermeneutics generally privileges the principle of the circle of interpretation over particular
methods (Shwandt 1998)
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Prejudice and horizons of understanding

It is not so much our judgements as it is our prejudices that constitute our
being. (Gadamer 1976, page 9)
Gadamer stresses the importance of the initial standpoint for any interpretive act. Our
views are not something to be put aside in order to seek ‘objectivity’, indeed for
Gadamer this is impossible. He follows Heidegger in insisting that projection, fore-
understanding are preconditions for understanding. Gadamer chooses an even stronger
word, ‘prejudice’ which should be understood as a positive or at least neutral term.

Prejudices are biases of our openness to the world.

Prejudices are not necessarily unjustified and erroneous, so that they inevitably distort
the truth. In fact, the historicity of our existence entails that prejudices, in the literal
| sense of the word, constitute the initial directedness of our whole ability to experience.’
The hermeneutical cycle consists in being open; open to what and whom we seek to
understand and open to our own prejudices and projections, and from here interpreting
(see Gadamer 1975, pages 235-240). In terms of this research inquiry and particular
interpretive acts within it, as a teacher and educationalist I come to any situation with

ways of framing what I experience and how I interpret these expeﬁenceS“.

The existence of such prejudices means that we are always bounded in horizons of

understanding. This term suggests:

the ever-present but never quite fully transparent presuppositions, contexts
and referential networks that we must always take for granted when we are
in the world. The horizon is ever present, and it recedes into infinity; at any
point in time, it is only some part of it, on which we focus our attention, and
this then becomes present to us and reveals itself to us. (Benhabib 1996,
page 112)

Privileging dialogue
Gadamer tells us that it is only through the dialogical encounter with what is at
once alien to us, makes a claim upon us and has an affinity with what we are, that

we can open ourselves to risking and testing our prejudices (Bernstein 1983, page

129).
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Gadamer is centrally concerned with the interpretation of texts but he extends this to

include ‘real’ conversations.

A conversation is a process of two people understanding each other. Thus it
is characteristic of every conversation that each opens himself to the other
person, truly accepts his point of view as worthy of consideration and gets
inside the other to such an extent that he understands not a particular
individual but what he says (Gadamer 1975, page 347).
Gadamer is explicitly saying that in a conversation we do not get inside another but that
we attend to what they present to us. The characteristic of a conversation is openness
from a particular perspective. The fact that we have an existing standpoint means that

we “do not relate the other’s opinion to him but to one’s own views”(Gadamer 1975,

page 347). Thus it is dialogical.

Such interpretation does not occur in some linear or determined manner, Gadamer uses
the idea of play to illustrate the way interpretation like play leads the participants on
with its own dynamics (Gadamer 1975 page 92; Bernstein 1983, page 121).

Conversation also has this characteristic.

We say that we ‘conduct’ a conversation, but the more fundamental a
conversation is, the less its conduct lies within the will of either partner.
Thus a fundamental conversation is never one that we want to conduct.
Rather it is generally more correct to say that we fall in to conversation, or
even that we become involved in it. The way one word follows another.
With the conversation taking its own turns and reaching its own conclusion,
may well be conducted in some way, but the people conversing are far less
the leaders of it than the led, no one knows what will ‘come out’ in a
conversation (Gadamer 1975, page 345)
Gadamer here summarises my experience of the research inquiry as a whole and

particular dialogical encounters during it.

Whilst the outcome of a conversation may be that we come to understand another’s
point of view and gain an insight into their horizon this does not mean that we can, in
rigorous terms, claim that we share another’s view point or horizon. I opened this
section with a story about witnessing/participating in a piece of performance art, The
House by Carol Vincent, within which a physical movement to another perspective

allowed for a reinterpretation. However, the new interpretation that I have is not the

1 T highlight here my identity and prejudices as a teacher and educationalist. However, these are only the
most easily named, the prejudices or fore-understandings are a vast array of complexly interwoven
structures of cultural and social beliefs that extend even into fundamental notions of time and space.
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one as if I had seen the piece from the other side in the first place. If I come to
understand something of your perspective, my horizon changes, is broadened, but it is
now my understanding of the world in relation to my understanding of your

understanding.”

The concept of the hermeneutic circle moves from a circle of interpretation between the
parts and the whole, to a cycle of ihterpretation based on dialogical encounter. Enten'ng
into ‘conversation’ with what or whoever is being interpreted, leads to a partial
revealing of aspects of the interpreter’s prejudices or foreunderstandings. Horizons of
understanding are broadened.  This allows for further dialogue and further
interpretation. This concept of the hermeneutic circle is important in the research in

seeking to understand others’ lifeworlds and the challenge this created for my own.

Potentially hermeneutics is deeply democratic (Mindell 1984,1995) and appreciative of

the unique lifeworld of each human or other part of the ecology of being:

To let be — that is to let beings be as the beings which they are — means to
engage oneself with the open region and its openness, into which every
being comes to stand, bringing that openness as it were along with itself. To
engage oneself with the disclosedness of beings is not to lose oneself in
them; rather such engagement withdraws in the face of beings in order that
they might reveal themselves with respect to what and how they are in order
that presentative correspondence might take its standard from them.
(Heidegger 1978 page 128)
Gadamer’s analysis of conversation stresses the importance of the ‘solidarity’ and

respect between those involved (Bernstein 1983).
Hermeneutics of suspicion

Gadamer’s hermeneutics has been criticised as subjective, relativistic and blind to the
ideological nature of “prejudice” and tradition and the importance of interest, most
famously by Habermas (Bilimoria 1998). Although I accept that interpretation based on
Gadamer’s hermeneutics is subjective, Habermas’ challenge has particular weight in the

context of my inquiry.

One research aim was to understand more about the experience of the social practices of
school mathematics. The principle research method used to do this, group and

individual interviews. In a situation of more or less equal relationships and outside the

171 acknowledge a friend, Lisa Meaney, for this insight
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ideological suffused context of schooling then a dialogue and conversation of the sort
that Gadamer uses as a model for dialogue might be possible. However, part of my
fore-understanding as researcher was a belief that such conversations are not a usual
feature of usual school mathematics classrooms. Indeed, the research explored if it was

possible to open dialogue and aimed to find ways to do this.

Thus issues of power in the interviews, and research participants’ concerns with
presentation of self, creation and maintenance of identity, and location in multiple
ecologies of practice means that we must at the very least doubt the extent to which
statements or actions represent aspects of the participants’ lifeworlds in some

relationship of direct correspondence (participants here includes myself).

Paul Ricoeur’s hermeneutics of suspicion addresses some of these issues (Ricoeur
1970). Ricoeur’s hermeneutics is derived from analysis of the methods of Freud, Marx,
and Nietzche in their analysis of religion (Robinson 1995). Each of whom questions, in
- different ways, the nature of religion through a process of deconstruction and
recontextulisation of its historical and cultural reality. Put simply a hermeneutics of

suspicion advises us not to take matters at face value but to inquire more deeply.

Ricoeur, like Gadamer, locates ideas in the context of textual criticism; my
interpretation here generalises from this context to interpretation of speech and action.
Central to a hermeneutics of suspicion is the importance of the interpreter inquiring as
to the historical and cultural context in which text, speech or action occurs. This
requires distancing oneself from both one’s own prejudices and the tradition or context
and also adopting a critical attitude (Bilmoria 1998). In terms of an ecological
paradigm, Ricoeur points to the way in which text, speech or action are not bounded by

the interpretive act separate from the wider ecology.

Ricoeur shares with Gadamer the belief that the hermeneutic circle inevitably leads to
greater self understanding and an opening of horizons. However, he goes beyond
Gadamer in believing that the interpretive circle must be able to lead to a more radical
challenge to one’s own horizons of understanding. For example, during the course of
the research, students and other research participants revealed the extent to which the
concept of ‘teacher’ was bound up with ‘one who asks questions’. Reflection on this
caused me to see the extent to which I shared this concept and thus allowed me to

broaden my understanding.
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Ricoeur’s hermeneutics calls for a critical and suspicious response to others’ speech and
action. However, this does not mean that this ought to restrict or abjure a commitment
to receptivity to research participants, especially not to children. This is not merely due
to an ethical issue of respect, but because, methodologically, what is most immediately

apparent or obvious, is as just as much part of the whole as what is obscured.
A post-modern hermeneutics?

Riceour’s hermeneutics stresses an awareness of location and self-reflexively our
position in that location. In this section I go further to argue for reflexivity about the

hermeneutical process which points, perhaps, to a ‘post-modern hermeneutics’.

A post-modern hermeneutics focuses on process, on the method as a shared way, but the
process itself is subject to the hermeneutic process. To draw out this distinction I will
return to the essential metaphor for the hermeneutic method, the conversation and use as
a foil to my discussion Brent Davis’ consideration of the nature of conversation (Davis
1996).

*

For Davis an essential feature of having a conversation is that we are not aware we are
having one. He contrasts conversations with discussions. A discussion is a coordinated
action between participants whose concerns “are for the articulation, explication, and
defence of their own views” (Davis 1996, page 39). For Davis, the aim of discussion,
particularly in its more adversarial forms, is not to understand others’ views but to
interrogate them. The aim is not to find consensus but to explore difference. He notes
that to discuss originally meant to shake apart: “to converse much in contrast, had a
meaning more toward “to live with” or “to keep company with™” (Davis 1996, page 39,

original emphasis).

Because of this quality of being immersed in the conversation and its unpredictability,

Davis makes the claim that;

the idea that one can be aware that one can be in a conversation is in
some ways self-contradictory, it presumes an awareness of one’s self
and one’s subjectivity. It is precisely this detached, observer-like
awareness that must be set aside to allow a conversation in the first
place. -

In other words, we can never be aware that a conversation is taking place.
We can however, be aware that one has taken place. When understandings
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have changed, when a new commonsense as been established — when self

and other have been altered — it has happened (Davis 1996, page 28,

original emphasis)
I believe that we can, and do, conduct conversations in a hermeneutical sense and can
retain our awareness of the process we are involved in. In asserting the hermeneutical
character of such conversation I assert that such awareness does not mean that the

outcome of the conversation is constrained or that the subject matter loses its productive -

quality.

If I have a unitary notion of self then the impossibility of awareness of being in the
conversation is clear, I am either in it or outside it. However, a recognition of
multiplicity of selves allows an understanding of how I can be in process and aware of
process as well. Indeed, there is the potential to develop, as John Mason puts it, “an
inner-witness who watches but does not participate, does not get in the way” '* (Mason
1999, page 200). However, although the witness does not participate, we can choose to
act upon what we perceive; bringing awareness to how a conversation or interaction is
taking place will itself shape the conversation in particular ways. I believe that in
interaction, we do generally act on our awareness of the nature of interaction for

example adjusting our tone or words if we perceive that the other is uncomfortable.

An example of just such a process occurred during the case study reported in Chapter
Three. Fuller details of the context are given there. Iintervened in a ‘discussion’ about
a mathematical topic to bring awareness to the possible nature of underlying social
practices. Opening dialogue about the social practices of the classroom acted as an
interruption to the usual classroom procedures. The description of the initial incident
that sparked the case study does not convey a sense of the change in atmosphere that
resulted in the classroom when the conversation switched from talking about finding the
‘n™ term’ of a sequence to talking about the way in which the students were responding.
As we moved to this meta-practice of talking about the practices of the classroom,
energy and excitement were generated and, what I interpreted as, a sense of relief
occurred; a conversation began. It was a single, small, and isolated event but gave me
an insight to the potential power of dialogue about the practices in the classroom as they
" are occurring. Interestingly, one of the students turned to me and asked me if I was a

psychologist.

181 differ slightly here from Mason in that I believe that what we develop is more an awareness and an
ability to access the inner-witness that already exists as a given aspect of human existence.
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This is very different from ‘deconstructing’ the classroom discourse. Rather, the aim is
to reconstruct the classroom discourse by breaking the contract that we do not say what
we see or what we feel. This hermeneutical approach to creating dialogue moves from
conversation as metaphor for the hermeneutical process of interpreting text to seeing
hermeneutics more fully as a way of being with others in the world; having a
conversation with the world. Such a hermeneutics calls for a post-critical awareness of

our position and practices in relation to the dialogue.
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CHAPTER TWO, FIFTH PIECE: BRINGING THE YARNS
TOGETHER — BRAIDING OR SPINNING?

As in spinning a thread, we twist fibre on fibre. And the strength of the
thread does not reside | the fact that some one fibre runs through its whole
length, but in the overlapping of many fibres. (Wittgenstein 1968, page 32)

I asserted at the start of this chapter, and argue in Appendix IV, that it is appropriate and
possible to move between different paradigms. This is to warrant the use in my
research of two research traditions with very different methodologies and apparently in

opposition to each other.

In this short piece, I indicate how these two research traditions informed different
aspects and phases of the research process and the analysis of research material. The
metaphor of braiding is helpful here: the different methodological yarns being wrapped

around one another.

However, in the interplay of the different traditions during the research there is a sense
in which the different traditions have started to be ‘spun’ together to form a single
methodological approach in which the fibres are enmeshed. Therefore I go on to
consider the ways in which the methodological strands may come together through the

concept of dialogue.
Braiding

The inquiry as whole is both engaged and hermeneutic. It is an engaged inquiry in the
choice of research topic(s): I am to effect change in myself, others and the world, it is an
exercise in praxis. It is hermeneutic in the sense that the research process is akin to a
conversation with the world. Starting from a concern with the learner’s experience of
mathematics, the research process revealed my fore-understandings or prejudices about
the nature of classroom practice. This led to a reconceptualisation of the nature of both
experience (through the concept of life world) and of social practice (towards
understanding classrooms as ecologies of practice). Both the hermeneutic and engaged

processes were distilled in the context of post-modern thinking.

The case study presented in Chapter Three on teacher questioning is principally a
criticalist piece of research that adds to a specific understanding of the way in which

one aspect of school mathematics social practices impacted on a particular group of
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learners. It is typical of other research activity of this type in the first year. The
research here is criticalist, in its concern for the student’ experience, in seeking to
develop a dialogue about this, and in the co-operative nature of my work with Peter, the
teacher in question. In terms of analysis of research material I employ an analysis of

themes drawing on grounded theory.

The case study presented in Chapter Four, Louise’s lifeworld, is hermeneutic both in the
nature of the interview and in the form of analysis. The decision to present Louise’s
lifeworld as a monologue, and thereby to dramatise it, arose from both a
phenomenological perspective and the influence of post-modernist thinking about the
textual forms through which academic research is communicated. This case study is
representative of other in-depth interviews conducted. The analysis of material is
through a hermeneutic process that has a number of phases. Firstly, presenting the
monologue as research outcome, stresses a respect for the lifeworld of the other. In
creating the monologue interrogation of my own foreunderstanding was vital.
Secondly, whilst continuing with the same Gadamerian hermeneutics (Gadamer 1975), I
then go on to include in the hermeneutic process, Heidegger’s ontology of the lifeworld
(Heidegger 2000/1926). Thus a new hermeneutic circle of interpretation is used to
critique and develop Heidegger’s ontology in relation to Louise’s lifeworld. Finally, in
considering the Louise’s mathematical lifeworld as alienated, I begin to widen the
analysis more in the spirit of Ricoeur’s hermeneutics (Ricoeur 1970). Chapter Five is a
theoretical discussion of the nature of participation and social formation in school

mathematics.

The material presented in Chapters Six and Seven was gathered during the research
activities of the second year. This arose out of an inquiry that began on the principles of
co-operative inquiry and participatory action research. The actions I took were
informed by these traditions and the more general notion of engéged research.
However, in choosing what to record, how I observed and how I conducted interviews, I
was hermeneutical. The analysis of the material in Chapter Six evokes Ricoeur’s
hermeneutics more fully in seeking to understand the nature of participation and

engagement in one particular ecology of practice beyond what is immediately apparent.
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Spinning

The debates between Gadamer and Habermas highlight the extent to which Gadamerian
hermeneutics is not easily incorporated into a criticalist project, leading to Habermas
proposing an alternative hermeneutics (Bernstein 1983). However, an important point
of intersection between the hermeneutic and criticalist traditions is the stress placed on-
- dialogue. Bringing together engaged, critically aware, transformative philosophy with
hermeneutics in the context of a post-modern understanding of dialogue is an example I
believe of what Thomas Schwandt sees as a “turn toward the moral-practical

(phronesis) and away from theoria” (Schwandt 1998, page 250) in hermeneutics.

In both co-operative inquiry and participatory action research, dialogue is central to the
process of ihquiry and the creation of knowledge (Reason 1994b). Both knowledge and
common action develop through a process of negotiation and agreement. Similarly, in
hermeneutics the notion of dialogue is the principle metaphor for interpretation and in a

possible post-modern hermeneutics dialogue is more than a metaphor.

Without ignoring the deep ontological and epistemological differences between the
conception of dialogue within the two traditions, my own experience as a researcher is
that they speak of and distil a common approach to being in community or, where

community does not exist, to the attempt to create it.
Knowing through dialogue

The participatory research tradition and hermeneutics give stress tob two aspects of
dialogical knowledge. Through participatory action understood as praxis - “the self
creative activity through which we make the world” (Lather 1991, page 11) — we
generate “a practical knowing” (Reason and Torbert 2001) that can guide action.
Hermeneutics stresses understanding of the nature of others and necessarily my own
being in the world. As such it accesses, explores and expresses the ‘“experiential
grounding” (Reason and Torbert 2001) on and through which action occurs. I propose
that though this thesis is concerned in places with abstract and theoretical means of
conceptualising the world it should be judged by the extent to which the text articulates
practical knowing and elucidates the experiential grounding of the participants and areas

of inquiry.
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CHAPTER THREE

TEACHER QUESTIONING AND STUDENTS’
PARTICIPATION

How to be a ‘pupil’

...As a pupil you have to
listen to the teacher, often for long periods of time
when the teacher stops talking, bid properly for the right to speak yourself,
sometimes when competition for the next turn means balancing the risks
of not being noticed against the risks of being ignored as too enthusiastic;
answer questions to which the answer will be judged more or less

- relevant, useful and correct by a teacher who is seeking not to know
something but to know if you know something;
put up with having anyone’s answer treated as evidence of a common
understanding or misunderstanding, so that the teacher will often explain
something again when you understand it first time or rush on when you
are still struggling with what was said before;
look for clues as to what a right answer might be from the way a teacher
leads into a question, and evaluates responses — that last source of clues
being often so prolific that even a wild guess may lead the teacher to
answer the question for you;
ask questions about the administration of the lesson but not usually about
its content (and certainly never suggest that the teacher may be wrong);
accept that what you know already about the topic of the lesson is unlikely
to be asked for, or to be accepted as relevant, unless and until it fits into
the teacher’s frame of reference
(Edwards 1992, page235/236)
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CHAPTER THREE, FIRST PIECE: ABOUT THE CHAPTER

In Chapter Two I described the dominant social practices of school mathematics and
reviewed literature on students’ experiences of these practices. In this chapter I focus
on one particular aspect of usual school mathematics: the questioning of students by the
teacher. Teacher questioning is an important but under researched aspect of classroom
practice. In particular little is known about how students experience teacher questioning
in school mathematics. Through discussion of a particular case study, I explore
important themes about students’ experience. Based on these emergent themes, I
interrogate the notion of school mathematics classrooms as being communities of

practice.

In the second piece of the chapter I discuss ‘knowing’ about teacher questioning
strategies and pupil participation. There is an incongruity between the importance and
prevalence of teacher questioning in classrooms and the relative lack of research and

literature about it. I suggest some possible reasons for this.

The third piece of the chapter is a review and discussion of literature about teacher
questioning of the whole class, the form of interactions that may follow in different -
types of classroom situations, and importantly the students’ experiences of them. I
begin by examining questioning in the context of schooling generally before

considering school mathematics.

In the fourth piece, I summarise a case study based on students’ accounts of how their
willingness to participate in whole class interaction indicates a desire for greater
participation and discussion, although this desire is not uniform and is mediated by their
existing experience. This case study supports and is supported by existing research
literature and implies that students experience traditional classroom practice in negative

ways and that this has implications for issues of equity and gender.

In the fifth piece, I discuss the nature of communities of practice in school mathematics
with respect to teacher questioning. I argue that the nature of teacher questioning in
school mathematics shows that communities of practice as described by Lave and

Wenger do not generally exist in usual school mathematics classrooms.

As an early piece of exploratory work by a novice researcher the methodology of the

study had significant weaknesses. However, I include this piece of research for a
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