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Chapter 1 — Prelude

In a mathematics classroom, language counts. Every classroom gives rise to a
complex web of relationships among students, their teacher and powerful traditions
within the school, community and culture, yet the discourse that forms the connections in
this web is typically left unquestioned within the classroom itself. In the pages that
follow, I will describe my conversations with a group of 15- and 16-year olds who came
together to learn the mathematics prescribed for them in a grade 11 pure mathematics
class.! In this conversation, I tried to raise their awareness of their language practice in
their classroom by looking together with them at transcripts of their own discourse.

I wondered what critical language awareness (CLA) would do for these students’
experience of mathematics, or perhaps what it would do to their experience of
mathematics. There is a growing interest in including CLA in high school curricula,
mostly in English language arts and in second language acquisition courses. I find CLA
absent from published accounts of mathematics curricula. My interest, focused as a single
question, could be written as follows.

Considering the depth and breadth of students’ mathematical
experience, what is the effect of their mediated use of discourse
analytic tools to explore the mathematics discourse that surrounds
them?
Before describing the particular outcomes of my motivated conversations with the
classroom participants, I will give an account of factors that I find significant in my

desire to engage with this particular project. This background is an important part of the

account, because it is the story I brought into the conversation.
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I present this account of the research in a narrative form in recognition of the
complexity and richness of the researched classroom and the multiple forms an account
of our conversation could have taken. However, the research itself was not done in the
tradition of narrative inquiry, which is described well by Clandinin and Connelly (2000).
Rather, the form of this report is structured by a narrative frame.

Orienting Background

After teaching mathematics for five years in Alberta, I lived for two and a half
years in community with rural teachers in Swaziland along with my wife Carolyn and our
two daughters. As I taught locally and collaborated with the region’s teachers, I became
more aware of the dangers inherent in teaching and learning that do not include critical
reflection. I also realized that [ had not reflected critically on my pedagogy while I taught
in Alberta, “at home.” In Swaziland, I found it easier to see a lack of congruence between
practice and professed values when looking at a culture foreign to me. Furthermore, as I
became more critically aware in the Swazi culture, I was able to think more critically
about my home culture even though [ was not directly experiencing it at the time. When
we returned to Alberta, our home culture seemed foreign to us, probably because our
worldviews had changed considerably through our Swazi experience. Here at home,
informed by a new interest in reflective practice, I could not avoid thinking critically
about many cultural practices, including my professional practice as a teacher. I found
that in order to reflect critically, it helped to look at my practice as though it were strange.
My time away from home made it easier for me to see home practices as strange.

In my first year back in Alberta, I led the senior high mathematics teachers in my

school district through their struggles with the province’s significantly new program of
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studies. A new set of courses was entering the mainstream — Applied Mathematics.
Because of the re-visioning and realignment of mathematics teaching practice in this
province, my critical reflection focused primarily on the mathematics classroom as a
cultural site, though I also reflected critically on other educational practices. After one
year teaching “back home,” I decided to pursue full-time graduate studies to focus my
energies on this reflection.

In both my master’s research and my research assistantship, I explored
mathematics classroom tasks that would prompt students to communicate with each other
and turn their attention to the mathematical thinking of their peers (Wagner, 2002a and
2003c¢; Jackson and Wagner, in press). In my master’s research, I observed two Pure
Mathematics 10 classes® engaging in some open-ended investigative projects I had
developed. Although most participating students revelled in the chance to think and
communicate about real problems within mathematics itself, they and their teachers were
also bewildered and unsure of how to interact in a mathematical context that was
somewhat foreign to them. I watched them wonder what was expected of them and
struggle to find words for their mathematical ideas and questions. In this instance,
mathematics itself was made strange for them.

Building on this revelation from my master’s research, I have become interested
in exploring ways in which students and teachers can become more aware of the
relationships in their mathematics classroom and discover connections between their use
of language and their mathematical thinking. I am thinking both about pedagogical

relationships and about relationships within the evolving structures of mathematics. My
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principal concern, at least for this study, is for the relationships that pertain to
mathematics.

At first, I had no explanation for my fascination with mathematics tasks such as
the ones I was exploring. Eventually I came to recognize that I wanted to investigate
classroom possibilities that mathematics teachers could incorporate every day and that
could, at the same time, prompt students to direct their attention to each other in addition
to the mathematics curriculum content. Assuming that the way we enculture students in
mathematics classes “formats” the way they address problems outside the classroom, an
assumption supported by Skovsmose (2000) who coined this term as a way of describing
the impact of mathematics education on society, this effort to promote tasks that direct
students’ attention to each other’s thinking could make a positive impact on the world by
formatting young people to be more mindful of others.

For my activity to seem to me a worthwhile direction of energy, attention and
creativity, I need to see that it contributes to a healthy world — a world in which people
live peaceably with each other, treating each other as equals. I wrote of this aspiration for
an audience of teachers:

Although I value mathematics education, I consider the quest for
peace my vocation. In the mathematics education context, I can
work at bringing peace to my world. I recognize that realizing my
goal of a peaceful world in my lifetime is unlikely. Perhaps it is the
mathematician in me who is content to approach the inaccessible,
the infinite. (Wagner, 2002b, p. 9)

My passion for a world in which people attend to each other and respect each other’s
needs underlies many of my significant choices. The research described in this thests,

which has emerged from some of these choices reflects my passion.
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Despite what I wrote about peace, I am not sure that it is the mathematician in me
that drives my interest in the infinite. Perhaps it is my interest in the infinite and the
impossible that prompts me to explore mathematics, a domain in which we can talk about
the infinite and find new possibilities for considering the impossible. Such paradoxes
appeal to me.

I am becoming more aware of paradoxes in language as well as in mathematics.
With these paradoxes, I am finding more connections between mathematics and
language. For example, I have noticed potential for metadiscourse as a way of making
connections between referential problems in mathematics and similar problems in
language (Wagner, 2003b). Duval’s (1999) recognition that “[t]here is no direct access to
mathematical objects but only to their representations” (p. 24) could also be said of
metadiscourse; discourse about language has an equally problematic set of referents.
Structuralist and especially post-structuralist discourses point to the problematic nature of
language. No words, whether mathematical or not, have a direct relationship with real-
world objects.

Again, I find myself fascinated with a set of phenomena which I was not
immediately aware were connected with peace building, my avowed vocation. As with
my interest in classroom tasks that direct students to turn their attention to each other in
the context of their mathematics, I have recognized the potential of discourse analysis for
drawing attention to discourse itself, and to the way people relate to each other in their
discourse.

I think it is for this reason that [ am particularly interested in critical discourse

analysis (CDA), which provides tools for the critical examination of culture. CDA is a
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tradition within applied linguistics, a tradition in which language features are identified as
a way of scrutinizing cultural practices and positioning. CDA is described in greater
detail in Chapter 2. When I think of CDA as a vehicle for stepping outside my language
practice to examine the practice itself, I see its potential for making the familiar seem
strange, its potential for promoting the kind of self-criticism that I have been drawn to as
a result of my international experiences.

In this vein, I am more interested in how CDA can be a part of reflective practice
than in its substantial potential for casting judgment on others’ practice within a discourse
and for developing power within the discourse. I am interested in developing
understanding, not control or evaluation. In a peer-editing exercise in a graduate course
on genres of academic discourse, a peer noted his newly developed discourse analytic
skills: “I always have something to say.” For me, and I think for him, it is important to
say things of value, things that promote reflection, rather than to say things just because
we can.

By way of illustration, I find myself critical of others who point away from
themselves in their critical explorations. For example, I have noted how Brown (2001)
problematized language while failing to notice the same problems in his own writing
(Wagner, 2003a). I am aware of the hypocrisy of my criticism. I too am using language
as if readers will see my meaning as I intend for it to be seen, and I was using language
this way in my criticism of Brown.

I believe that it will be more healthy and helpful for me to examine the potential
in language awareness for developing understanding. Though it is far easier and quicker

to be judgmental of others, I want to avoid this approach. In my review of Brown’s work
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1 was critical, and in my review and use of significant literature in this dissertation, I will
be critical. Though I recognize that criticism is an accepted part of academic writing (see
Hyland, 2000), I want to see my criticism as a form of self-criticism, and I hope this way
of seeing is evident in my writing.
Conversing with Students

In the research that I will describe in the following chapters, I report on my
observations about discourse in the mathematics classroom. Though my conversations
were with the students and teacher from one particular mathematics class, I was and
continue to be oriented toward mathematics classrooms in general. I noticed that
throughout my interactions with these particular people, I strove to see the general in the
particular, which is a common practice for mathematicians (see Mason and Pimm, 1984).

Before outlining the flow of this report, I will introduce briefly the people and
context of the conversation that is the basis for the report. Chapter 3 provides a more
detailed introduction. I participated in a Pure Mathematics 20 class® in which the teacher
and students were committed to discussing with me and with each other the discourse in
their mathematics learning. Because I intended to work with my participants as true
collaborators, significant aspects of the nature of my involvement and the involvement of
the various participants were negotiated over the course of our conversations. Most of
this negotiation was tacit.

I spent a nineteen-week semester with this grade 11 class (although some of the
students were deemed grade 12 students), co-teaching the course with the regular teacher
and collecting video and audio records of classroom discourse. By directing the students’

attention to their own utterances, I tried daily to engage the students in discussion about
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our language practices in the class. The form of my prompts varied, as I was continually
responding to the participants. In addition to our classroom interaction about language, I
interviewed participant students and asked them to write accounts of their experiences
with language in relation to their mathematics learning.

The data for this study are primarily our conversations about language in class
and in interviews, both of which were recorded. I made video and audio recordings of
daily class interaction, but I consider most of this substantial collection of data to be
secondary to the records of conversation about language. The purpose of this more
general data collection was to gather prompts for conversations with the collaborating
students and teacher.

Early in my conversations with the students in this study, I shared with
them the orientation that I wanted to guide our interactions about our language
practice. I told them and wrote out for them the goals I wanted us to share in our
critical discussions. In this time of orientation, I was referring to the mathematics
class as a game because their class, like other classes and like most games, had its
own set of rules and ways of succeeding. This account of my intended orientation
is a simplified and abstracted version of the background with which I began this
dissertation. Figure 1-1 is a copy of the overhead I showed the students at the

outset of our explicit discussion about language practice in their classroom.
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When we pay attention to
¢ what we say, and
¢ what people around us say
we notice things that we would not notice otherwise.

What can we do with these observations? (these things we notice?)

1. Point fingers (blame)
saying this is no good, the way things are being done

2. Play the game better (see how to succeed)
adjusting our participation to fit the system (game) better

3. Consider alternatives
e thinking about alternative ways of participating in the
system (game)
e trying out these alternatives

Focus on #2 and #3
Avoid #1

Figure 1-1. Orientation for critical language awareness

Outline of Thesis

As I give accounts of particular streams of our conversation, more details about
the participants in this research will be revealed. Some students will be described in
greater detail than others, not because they were more important, but because they were
key figures in the streams of conversation that captured my attention and because they
were more vocal. Some students were relatively silent, and some were completely silent.
Silence counts too. Indeed, silence was an important theme in the conversation with
students and became even more important in my subsequent interpretations of this
conversation.

This chapter’s account of my orientation describes only part of the context from

which I entered this conversation. My familiarity with scholarship in the fields of
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mathematics education and linguistics forms another significant part of this context. In
Chapter 2, I give brief descriptions of scholarly work that I have consciously considered
in my interpretations of my conversations with students and their teacher.

In addition to the published scholarship described in Chapter 2, the most
formative background that I brought from the scholarly community into the researched
classroom has come from face-to-face communications. For example, at an international
mathematics education conference in 2002, Candia Morgan expressed great interest in
my desire to explore critical language awareness in a mathematics classroom. She
confided that many people, in response to her call for this agenda, had told her that
critical language awareness cannot or ought not to be done in a mathematics classroom. [
will address their doubts directly in Chapter 9.

At the same conference, I also met Tim Rowland. (Both his and Morgan’s work
are detailed in Chapter 2.) Like Morgan, he has used discourse analysis extensively to
study mathematics learning. I asked him how he would begin a conversation about
language practice with the students in a high school mathematics class. He said that to
start he would just give them a page from a mathematics textbook and ask them what
they make of it. Chapter 5 tells what happened when I did this in my researched
classroom.

Chapter 3 describes other aspects of background to the on-going conversation that
comprises the data from this research. Three methodological traditions directed my
choices in setting up the research. The participant students and teacher and the

development of my relationships with them will also be detailed.
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Chapter 4 describes the development of my attempts to introduce language
awareness in the researched classroom. In this chapter, I will characterize the participant
students’ response to my language awareness prompts as “passive resistance.” While the
students usually resisted conversations about language by remaining silent, there were
exceptions. Chapters 5 through 7 are accounts of three streams of conversation. Each of
these exceptions to the students’ passive norm provides insight into the silenced human in
mathematics classroom discourse.

In Chapter 8, I look back across Chapters 4 through 7 to consider possible ways
for a teacher to respond to mathematics classroom silences. Two short chapters follow. In
Chapter 9, I address the warning about critical language awareness in mathematics
classrooms that Morgan articulated on behalf of others — “It can’t be done.” Chapter 10

addresses the potential generativity of silence.
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Chapter 2 — Language Counts in Mathematics

We all paid our personal price for acquiring our language. [...] We
all have mastered some aspects of mathematics — what do we
truthfully know of the processes and the psychic costs involved?
(Pimm, 1993, p. 38)

Language counts in mathematics education discourse because we have no direct
access to the objects of mathematics; we can only access the language we use to point at
these abstract objects. There has been growing scholarly interest in the language practices
of this discourse. Some mathematics educators have adopted approaches from linguistics
to study the form of language practice in mathematics classrooms — Candia Morgan (e.g.
1998) and Tim Rowland (e.g. 2000), for example. Others have focused on the nature of
mathematics language practice with a more theoretical approach to the signs, symbols
and meanings in classroom communication — Raymond Duval (e.g. 1999) and Luis
Radford (e.g. 2002), for example. Still others have focused on the social aspects of
discourse — Valerie Walkerdine (e.g. 1988) and Paul Cobb (e.g. Cobb and Bauersfeld,
1995), for example.

This chapter represents part of the context of my study of mathematics classroom
discourse. My prior reading comprises part of the experience I brought to the research
situation. It is impossible for me to represent the sense of this literature that I had before 1
engaged in conversation with the students and teacher in the researched classroom
because experiences in the researched classroom colour my interpretations of any of this
work. For example, my perspective on personal pronoun use in the mathematics

classroom will be forever changed by my conversations with the research participants.
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Furthermore, my understanding of this literature continues to evolve as I engage in the
second and third interpretive stages of the research — reflecting and writing.

The chapter also provides the reader with background that will colour and assist
in the interpretation of what follows. For this reason, I include accounts of Pickering
(1995) and Adler (2001), though before I entered the researched classroom I had not
expected their work to be significant in this research. The emerging significance of these
works highlights the complex nature of time in thesis writing. There are a number of
temporal settings, including the research experience itself, informal interpretation in
which I wrote notes for no particular audience, and the writing of this dissertation, which
was another stage of interpretation. The work of Adler and Pickering did not figure
prominently in the first stage, but grew in importance in the second and third stages.

This review of scholarship addresses the question: why did I choose this kind of
study? In this sense, it is closely related to methodology. Method is made up of choices.
First, I describe my interest in discourse analysis, and consider mathematics education
scholarship in this area. Second, I consider alternatives that I did not choose. Third, I
differentiate between critical and descriptive approaches to discourse within the
framework of an interest in lexico-grammatical features. Having chosen a critical
approach, I describe some methodological implications of this choice. This chapter does
not give an account of my overall interest in mathematics classroom discourse because
this appeared in the first chapter. Nor does this chapter address my choice of a
methodological framework, because that will appear in the third chapter. However, a
significant overlap remains between the third part of this chapter and the methodology

choices described in Chapter 3.
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Studies of Lexico-Grammatical Features of Language

There are many ways in which discourse can be studied. For this particular study,
I chose to direct my attention to lexico-grammatical features of classroom language form.
Halliday (1978), who is one of the first modern scholars to write about language and
mathematics, includes words and linguistic structures in the category of lexico-grammar.
Though words and structure were the focus I had in mind when I began the research, the
conversations with participant students drifted to other aspects of language. For example,
the stream of conversation in Chapter 7 relates closely to semiotics.

My interest in lexico-grammatical features of language emerged from my
interactions with David Pimm, who shares this interest. Early in my graduate studies I
was captivated by his article “The silence of the body” (Pimm, 1993). This piece
heightened my awareness of the significant relationship between words, culture and the
place of the person in a discourse. Pimm does not directly address his chosen title in this
poetic article. The reader is left to wonder what is silent about the human body in
mathematics and what the body of mathematics is silent about. In retrospect, I see the
article as being seminal in my research, as I became increasingly aware of the silenced
human in the mathematics classroom.

Voice

In my conversation with students in this research, issues relating to voice quickly
became important. In grammar, voice refers to the position of the subject relative to a
verb. The active voice has the subject acting with agency, as in “/ hit the ball.” The
passive voice has the subject receiving the action, as in “The ball was hit by me.” The

passive voice can also be used to obscure who has agency, as in “The ball was hit.” This
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utterance does not necessarily imply that there is no agency, but it hides who in particular
has the agency — it could be anyone or anything that hit the ball. Thus, voice has to do
with agency.

The word voice can also refer to the level of input a person has in a discourse. For
example, in Carter’s (1993) argument for the importance of listening to teachers, she
writes,

[T]he issue of voice centres on the extent to which the languages of
research on teaching, with their emphasis on general propositions,
allow for the authentic expression of teachers’ experiences and
concerns. {...] the issue is one of discourse and power, that is, the
extent to which the languages of researchers not only deny teachers
the right to speak for and about teaching but also form part of a
larger network of power. (p. 8).

I am saying in this dissertation that we need to draw out the voice of students as we
investigate mathematics learning discourses. In this sense, voice can be an opposite of
silence. However, if voice refers to a person’s level of input, the “input” need not be
linguistic. A person can make a contribution with a gesture, with silence or by merely
being present.

The word voice can also refer to a person’s unique character. In this sense it is
similar to face. We recognize people by their faces even when we cannot explain how we
distinguish between them. In the same way, we can recognize a person’s discursive style
by his or her diction, word-choices, sentence structuring, tone and reasoning. For
example, I can sometimes recognize the writing of a person I know well without seeing

the person’s name attached to her or his work, even if it is printed in a standard font.
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Blind reviewers of scholarly articles have noted this phenomenon. They recognize certain
scholars’ voices.

These three senses of the word voice are interrelated. When we speak or write
with the active voice, as opposed to the passive voice, we are not masking our agency in
the situation. If we refer to our agency, we suggest that we are making a contribution to
the situation. And when we make contributions, we tend to do it in our own unique ways.
We express our voices.

Chapter 5 is an account of a conversation about voice. In this stream of the on-
going conversation, [ never defined the word voice for the students. Rather, I began by
directing their attention to agency. Soon after, I began talking about an [ voice, a you
voice and a we voice. By implication, this use of the word voice included a sense of
active voice, because of our initial discussion about agency and a sense of the person
having a voice — in the sense that the person contributes to the conversation in a unique,
personal way.

In my interpretation of the stream of conversation about agency, I drew on
Pickering (1995), who distinguishes among three kinds of agency — human agency,
disciplinary agency and material agency. What he calls human agency refers to the
conventional meaning of agency as expressed in active voice. When I say, “I hit the ball,”
it is I, a human, who am doing something. By contrast, “I am stuck” conventionally
suggests that there is no agency. Pickering would call this an expression of material
agency, because it is the mud that has me in its grasp. The mud, which is concrete

material, is doing something. And sentences that begin “The survey shows the necessity
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of ...” exemplify what Pickering would call the expression of disciplinary agency. Here
the influential factor is a discipline that the people in a community follow.

Bakhtin (1953/1986) also distinguishes between different agents in linguistic
expression:

any word exists for the speaker in three aspects: as a neutral word

of a language, belonging to nobody; as an other s word, which

belongs to another person and is filled with echoes of the other’s

utterance; and, finally, as my word, for, since I am dealing with it

in a particular situation, with a particular speech plan, it is already

imbued with my expression. (p. 88)
He points out a tension that he asserts is present in all communication. The tension is
between the first aspect of meaning — the neutral word — and the other two expressive
aspects of meaning — my word or the other’s word. There is on the one hand personal,
temporal meaning, and on the other hand meaning that belongs to no one. The meaning
that belongs to no one is often seen to be the meaning that everyone accepts — dictionary
definitions, for example.*

Bakhtin’s recognition of the tension between expressive and neutral meaning
highlights the complexity of analyzing voice in any utterance. It is relatively simple to
identify grammatically whether a sentence is active or passive in voice. However, it is not
so simple to identify meaning. When a teacher utters the active-voiced sentence “We
complete the square,” she seems to be suggesting that this process is required by the
discipline she represents. Thus the discipline has agency and she likely intends the words

in her utterance to have their conventional meaning. The analysis of “I complete the

square” is much more difficult. A person saying this may be contributing an innovation in
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an investigation, and therefore be acting as a human agent. Alternatively, this person may
be referring to a conventional approach, as in “I am to complete the square.” In either of
these utterances, a particular word may have special meaning in its context and thus have
meaning as an expressive word in addition to its meaning as a neutral word. It is difficult
to distinguish between the voice of an individual and the voice of a discipline for which
the person could be a representative.

A few mathematics education scholars have investigated voice. Pimm was a
forerunner of the study of language features in mathematics learning discourse. In his
exploration of language issues inherent in mathematics teaching and learning (Pimm,
1987), he looks at pronoun use, among other things. He is interested in the frequent use
of the pronoun we in mathematics classroom language practice. He asks, “Who is we?”
after noting that students and teachers use the word we extensively and with various
apparent referents. He suggests that a person’s use of the pronoun we can be a clue to
expected cooperation, assumed complicity, or generality. Indeed, it makes sense for a
collective to have agency, to have influence on a situation, but the pronoun we, which
refers to a collective, is typically vague about who is comprised in the collective that is
being suggested.

Tim Rowland, who was a student of Pimm’s, took up an interest in such
vagueness. He extends Pimm’s investigation of pronouns with further qualitative inquiry.
He is captivated by the ambiguity of the word if in mathematics dialogue (Rowland,
1992, 2000). He also extends Pimm’s analysis of personal pronouns and investigates the
use of I, you and we, in addition to further considering of the pronoun it. He draws on

Miihlh#usler and Harré (1990) in his discussion of the way mathematics teachers and
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learners use language to point vaguely at context, both with personal pronouns and with
other words like #his and that.

Chris Bills (2002) has also investigated children’s use of pronouns when
conversing about mathematics. His is a largely quantitative study of some clinical
interviews with elementary students. He identifies disparity between higher and lower
achieving mathematics students in their use of pronouns and verb tenses when they refer
to (point at) their mathematical thinking. In his study, the higher achievers did not use the
pronoun [ as often as their peers did.

Deixis

Pronouns are a form of deixis, which is pointing with language. For example,
when [ say “I”, I point at myself with the word. The root of the word deixis is the Latin
word for finger. If we think about deixis broadly, we could say that many words are mere
pointers. They point at other things. And all such pointing is inherently vague. There is
no one-to-one correspondence between meaning and object. The study of the way words
point is called semiotics, which will be discussed later in this chapter.

In pragmatics, which is the field of linguistics that is interested in the effects of
people’s language choices, deixis has further significance. For example, in linguist
Stephen Levinson's (1983) major book about pragmatics, there is a chapter on deixis. He
distinguishes between distal pointers, such as that and there, and proximal pointers, such
as this and here. In a reanalysis of transcripts from my master’s research, I considered the
deixis in student-teacher interactions in two settings: mathematical investigations, and

my interviews with the participants in the investigations (Wagner, 2003b). I noted that

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



20

verb tense could give a sense of proximity or distance, with the present tense indicating
proximity and the past tense indicating distance.

Linguist John Lyons (1977) in his major work on semantics, also notes deictic
features of verb tense, but his interest is not a pragmatic one. (Semantics refers to the
meaning structure of language forms.) For him, tense “grammaticalizes the relationship
which holds between the time of the situation that is being described and the temporal
zero-point of the deictic context” (p. 678). He describes how the different tenses point to
different times. In my reanalysis of transcripts, I was interested in the participants’ sense
of attachment (or proximity) to mathematics, to the classroom tasks and to their own
utterances. Like the tenses, the pointers this, that, here and there also have a literal sense,
in that we use them to distinguish between something close by or something farther
away. My interest for transcript analysis was in the way these words were used to point at
things that are neither close nor far — things like mathematical objects (which do not have
concrete presence), a person’s idea (whether mathematical or not), or a person’s
utterance. In such cases, a switch from proximal to distal pointing, for example, can
suggest a speaker’s intention to distance the thing from herself, and a switch from distal
to proximal pointing can suggest a growing sense of attachment to the object of attention.

Deixis will feature prominently in Chapter 6, which is an account of a stream of
conversation about the way participants direct their attention in mathematics
communication. In any conversation, not only do people direct their own attention, but

they also use deixis to direct each other’s attention.
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Modality

Modality, which refers to the means by which speakers express their attitude
about their own propositions, is another lexico-grammatical feature of mathematics
learning discourse that has been studied within the pragmatic tradition. Rowland (2000)
includes discussion about modality in his exploration of vagueness. Modality can be
expressed with modal verbs or with hedges. For example, in the sentence “You can
complete the square in this expression,” the modal verb can expresses the speaker’s
confidence that his audience is capable of completing the square. Rowland (1995)
describes hedges as “words which have the effect of blurring category boundaries. ..[and
which] hedge the commitment of the speaker to that which s/he asserts” (Rowland, 2000,
p- 58), words such as sort of, I think, maybe, and perhaps. He uses the taxonomy of
hedges developed by Prince et al. (1982) in the context of medical practice to classify
various language tools that students use to protect themselves from being proven wrong,
and points to Lakoff (1972), who introduced the term Ahedge for this kind of self-
protection. From this, Rowland highlights the importance of giving students space to be
unsure, calling this space the zone of conjectural neutrality (Rowland, 1995).

Chapman (2003) has also analyzed mathematics classroom texts in terms of
modality. She finds that with relatively little prompting from their teacher, more
successful students are able to phrase their mathematics talk with high modality (a high
degree of certainty) and using metonymic rather than metaphoric form. She reports that
students develop mathematical understanding as they move from less mathematical to

more mathematical form in their speaking, from low to high modality, and from

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



22

metaphor to metonymy. This ability to adopt mathematical textual form she calls
transformational freedom.

In my conversations with students in this research, we talked about modality a
few times, but no students ever seemed to be captivated by these discussions. Their
relative silence on this topic was typical of the silences I will describe in Chapter 4. It
attests to the importance of the streams of conversation in which students did not remain
silent.

Using Lexico-Grammatical Analysis

Rowland’s investigations of vagueness differ significantly from other
mathematics education scholarship that considers lexico-grammatical features. Rowland
studies vagueness, one lexico-grammatical feature of language practice, and draws on
various mathematics learning situations to support this investigation. Others have studied
more particular situations and have drawn on various lexico-grammatical features to
support their investigations.

Morgan (1996; 1998), for example, is interested in students’ mathematical
writing. In her extensive investigation of mathematical writing, she uses various lexico-
grammatical features to explore the writing. Her interest seems to shift from mathematics
writing in general, to student writing in response to mathematical investigation tasks, and
finally to teachers’ assessment of this writing. As part of her investigation of students’
written texts, she notices thematic and content features as well as language features,
including nominalization (making a word into a noun), voice and the use of personal

pronouns, imperatives and modality.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



23

Most significant to the formation of my research agenda are her references to
genre, her more explicit adoption of critical linguistics in her interpretation of textual
features and her call for further inquiry. She spends the bulk of her energy trying to
understand a phenomenon in mathematics classrooms. Only in her final thoughts does
she direct her attention to asking what might be done for mathematics students. She
explicitly calls for the development of critical language awareness in mathematics
students, though she does not say much about how this might be done. It is in response to
Morgan’s plea that I began to think about taking up this call.

Herbel-Eisenmann (2000) also draws on lexico-grammatical features of language
practices in her study of two reform-oriented classes that were using textbooks from a
new series, the Connected Mathematics Series (e.g. Lappan et al., 1998). In addition to
examining the content of classroom discourse, she looks at features of language form in
both oral and written classroom texts to identify classroom norms. In her call for further
research, Herbel-Eisenmann, like Morgan (1998), notices the voiceless participants in
classroom discourse, but does not say how they could be brought into the conversation: I
am again continually aware of the fact that student perceptions have once again been
ignored. [...] How do students make sense of the discourse patterns in the classroom?” (p.
284). She encouraged my desire to take up Morgan’s call for critical language awareness,
to begin thinking about bringing students into the conversation about language and
mathematics, a conversation that until now has involved mostly researchers and some
teachers.

In her analysis of the textbook Thinking with Mathematical Models (Lappan et al.,

1998) Herbel-Eisenmann (2000) counts questions and imperatives, and categorizes them
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according to Rotman’s (1988) schema, distinguishing between imperatives that tell a
reader to be a “thinker” (e.g. explain) and imperatives that prompt the reader to be a mere
“scribbler” (e.g. draw). While Herbel-Eisenmann laments the proportional absence of
thinker imperatives, Rotman, in his development of a semiotics of mathematics,
recognizes that mathematicians scribble and think. Herbel-Eisenmann also looks at the
use of personal pronouns, modality and hedging.

Herbel-Eisenmann’s chapter in which she investigates the textbook is inspired by
Pimm, who, with his colleague Eric Love, suggests that textbooks should not be taken for
granted: “[teachers’ and students’] responses to [their textbook] may range from taking it
for granted to seeing their role as challenging and criticizing it (to interrogate and even
deconstruct the text)” (Love and Pimm, 1996, p. 380).

Phillips (2002) has examined mathematics textbooks with her students. She had
her Grade 4 students write a mathematics textbook for their successors. Her students
adopted some of the features of the textbooks to which they were accustomed but their
writing also had significant differences. She locates the motivation of her inquiry in her
growing disillusionment with mathematics journal writing, a practice that was being
promoted in the early 1990s. Here is Phillips” account of the result of asking her students
what they thought about journal writing in mathematics:

I asked these pupils about my suspicion of their using a ‘formula’
for writing in mathematics classes, and they agreed, opening the
door for a torrent of complaints. They told me that they hated
writing in mathematics and could see no purpose for it. Some even
said that writing was making them dislike mathematics, because
one of the things that mathematics traditionally offered was “not

having to do all that written stuff”. (p. 3)
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With their affirmation of her suspicion, she set out to try other forms of writing in which
both form and content could be addressed simultaneously.

Phillips became increasingly interested in five perspectives for looking at texts:
audience, purpose, form, content and voice. She talked with her students about these five
perspectives, though she used different words in her discussion with them:

Currently, when my pupils write in mathematics class, I ask them

to consider their answers to five related questions as they start to

write. Who am [ writing for? Why am I writing this? How do I

expect the finished product to look? What do I know and/or what

am [ thinking about this topic? Where am I in relation to the

writing? (p. 13, emphasis hers)
The who question relates to audience, why to purpose, sow to form, what to content and
where to voice.

It seems to me that Phillips has found one effective way to address Morgan’s call
for critical language awareness — engaging students in writing mathematics and about
mathematics using various genres, and talking with them about their and other authors’
texts.

Other Forms of Discourse Analysis

In addition to the scholarship described above, there are other forms of discourse

analysis, forms that do not focus attention on lexico-grammatical features. Mathematics

educators have also drawn on some of these forms of investigation. In the following

paragraphs, | will make connections between this scholarship and my research.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



26

Genre Analysis

In a review of Morgan’s (1998) book, Pimm and Wagner (2003) found important
both the clarity with which Morgan showed how students were being encultured to write
in particular forms, and her thoughtfulness about the appropriacy of explicitly teaching
students to write in these forms. She mentions the word genre periodically, but does not
seem to consider the possibility that student write-ups of mathematics investigations
could be seen to form a unique genre. The review identifies the nature of genre as
needing more work in the context of mathematics classroom discourse.

Bakhtin (1953/1986) points at the complexity and diversity of speech and
recognizes that a genre can be large enough in scope to encompass an aspect of a global
discourse system, or as small as a short conversation between two people. No matter what
guidelines are used to distinguish a type of writing or speaking as a genre, the linguistics
tradition of genre analysis can be applied to mathematics texts. Typically, the purpose of
promoting awareness of genre features seems to be to empower people to write or speak
within the genre being studied. For example, Hyland’s (2000) analysis of genres of
academic writing includes a chapter on teaching these genres and a chapter in which he
gives rationale for the imperative.

However, not all genre analysis has this intent. Gerofsky’s (1996, 2004) analysis
of mathematical word problems, for instance, does not seem to be aimed at helping
educators write word problems well; though in her book (Gerofsky, 2004), she does
relate accounts of how some educators come up with their word problems. Rather, she

seems to be interested in helping educators understand the genre so that word problems
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can be used in a healthier manner. She closes a journal article (Gerofsky, 1996) with this
hope:
I do feel that it is important to think in new ways about the nature
and purposes of word problems, about their inherent oddness and
contradictions, and about our rationale for using them in school
mathematics programs, rather than simply, unthinkingly visiting
them upon future generations of schoolchildren. (p. 43)
She seems to be using genre analysis for critical reflection rather than for empowering
people to write well within a particular genre. It seems to me that her interest is in helping
people live well, not in helping them perform well.

By contrast, Solomon and O’Neill (1998), in their genre analysis, seem to be more
interested in helping students perform well when they identify particular features of
mathematical writing. As with Gerofsky’s agenda, their approach can be connected to
critical, emancipatory discourses. Increased attention to genres in school can help balance
the distribution of linguistic-cultural capital (see also Martin, 1989; Halliday and Martin,
1993; Gilbert, 1994). Solomon and O’Neill attribute their interest in identifying genre
characteristics to Martin, Christie and Rothery (1994), who argue “for the explicit
teaching of the specific features of written genres, since these cannot simply be worked
out by children in the course of reading and writing activities or from teachers’ clues”
(Solomon and O’Neill, 1998, p. 211). Solomon and O’Neill argue against Burton’s
(1996) promotion of narrative form in students’ mathematical writing. To support their
argument, they identify features of the writing she promotes from her own examples and

compare them to features of some mathematicians’ correspondence.
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While I find their comparisons fascinating and useful in my developing awareness
of language forms in mathematical writing, I am disturbed by their assumption that
students ought to be taught explicitly to write the way a mathematician writes. There are
significant differences between the contexts in which students and mathematicians do
their mathematics. This problem — Solomon and O’Neill’s (1998) assumption that all
mathematical writing should share common features — could be a result of a too narrow
conception of genre. Indeed, there are many genres in mathematics and many in
mathematics classrooms.

I have two concerns with their conclusion. First, I ask which genres in particular
are necessary or helpful for students to learn, if the explicit teaching of genres is helpful
at all. There may be value in inducting students into the genre they promote, but there
may also be value in asking them to write within different genres of mathematical
writing. This concern might be alleviated with the teaching of genres accompanied by
discussions with students about the connections between the genres and the content,
intents and values with which they are associated.

The second concern I have with Solomon and O’Neill’s (1998) imperative is the
loss of meaning that seems to accompany the teaching of form in the absence of content.
The tension between attending to form or to content is also addressed by Jill Adler. In her
investigation of issues relating to teaching mathematics in multi-lingual environments,
she identifies three dilemmas that exist for all teachers but that are exaggerated in a
multi-lingual context (Adler, 2001). The dilemma between implicit and explicit language

practices, which she calls the dilemma of transparency, became increasingly important in
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my research context and in my interpretations of the research interactions. This dilemma
will be considered in greater detail in Chapters 5 and 6.

My conversation with students in this research relates to this discussion about the
explicit teaching of genre, or in Adler’s words, the explicit teaching of language. In my
interactions with participant students, we attended to excerpts of our oral mathematical
interaction, which could be considered a genre in itself. We identified features of the
genre and investigated possible meanings and alternatives. While I recognize the
importance of fluency in mathematics (the ability to use language as though it is
transparent,) I suggest that there is value in attention to language.

Halliday (1978) also addresses this dilemma:

[T]here is a feeling shared by many teachers, and others concerned
with education, that learning ought to be made less dependent on
language; and teachers of mathematics, in particular, emphasise the
importance of learning through concrete operations on objects.
This is a very positive move. At the same time, there is no point in
trying to eliminate language from the learning process altogether.
Rather than engage in any such vain attempt, we should seek
equally positive ways of advancing those aspects of the learning

process which are, essentially, linguistic. (p. 203)

Conversation Analysis

Richard Barwell shares Adler’s interest in multi-lingual mathematics classrooms.
In his dissertation (Barwell, 2002), he expresses a concern about the inaccessibility of
meaning and asserts that for him this problem is exacerbated because he comes to his
research from an extra-cultural perspective. With this problem in mind, he chose to

research patterns of attention in students’ mathematical conversations. This approach to
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interpreting language practice is called conversation analysis. Barwell describes the
benefits of this approach that expresses an interest in the meaning ascribed to utterances
rather than to the intentions the speaker might have: “[TThe analyst can avoid attempting
to say what participants intended to do by their words, by looking instead at how those
words are treated by the other participants” (pp. 41-42).

In Levinson’s (1983) comparison between discourse analysis and conversation
analysis, he describes the latter as follows: “[T]he emphasis is on what can actually be
found to occur, not on what one would guess would be odd (or acceptable) if it were to
do so” (p. 287). My research is not a study of what actually occurs. It is not a descriptive
study. It is a study of possibility, a critical study. Conversation analysis does not seem to
fit the critical questions I have in mind.

Though conversation analysis and discourse analysis are seen by linguists to be
mutually exclusive, I include conversation analysis in my list of other approaches to
discourse analysis because it is a form of analyzing discourse. It is an approach to
discourse that I might have taken.

Semiotics

Another approach to discourse is to explain the relationships between words and
the things to which the words refer. This stream of scholarship, which was introduced by
Saussure (1959), is particularly interesting in mathematics because of the unique role of
symbols and the abstract nature of the objects of study in its discourses. Presently, there
is considerable scholarly interest in signs and symbols as they relate to mathematics
learning. Pimm was a forerunner in this scholarship with his book Symbols and Meanings

in School Mathematics (1995), in which he explores the connections between

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



31

representation, manipulation, experience and meaning in the context of mathematics
learning.

A semiotics discussion group has met annually since 2001 at conferences of the
International Group of the Psychology of Mathematics Education. Duval (2001),ina
paper presented in the first gathering of this series, underscores the critical nature of
semiotics in the context of mathematics learning:

Because mathematical objects, in contrast to phenomena of

astronomy, physics, chemistry, biology, etc., are never accessible

by perception or by instruments (microscopes, telescopes,

measurement apparatus,...) Access to mathematical objects must

necessarily pass by way of semiotic representations. [...] One can

therefore formulate the paradox of comprehension in mathematics

in the following way: how can one not confuse an object and its

representation if one has no access to this object apart from its

representation? (p. 7, emphasis his)
In the same discussion group, Sdenz-Ludlow (2001) notes a tendency in mathematics
classrooms to believe that meaning rests on symbols, independent of context. She
describes the importance of semiotic inquiry this way: “Understanding the semiotic
aspects of classroom discourse will elucidate the relationship among students’
mathematical activity, teachers’ mathematical activity, and the interactions between
teacher and students and among students themselves” (p. 6-7). I agree with her
imperative for developing an understanding of semiotics. However, I wonder who she has
in mind when she speaks of improving understanding. I think she intends for researchers

to understand better each of these kinds of interactions, but I wonder what is the value of

such understanding if it is not shared with classroom participants — teachers and students.
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Indeed, this question underpins my research agenda. In Chapter 6, I give an account of
students in my research showing increasing understanding of the semiotic relationship
described by Saenz-Ludlow.

The importance of semiotics to mathematics education comes down to the
problem of using symbols to refer to things that have no existence outside the
imagination of people. Otte (2001) puts it this way: “Within mathematics there is no
absolutely fundamental ontological level” (p. 2). In mathematical discourse we use words
to point at things that simply do not exist in such a way that we can look at them together.
In geometry, for example, I may draw a diagram to represent what I imagine, but even a
diagram cannot capture my image (cf. Tahta, 1989). Diagrams are static, and may point
to different things. This problem is central to my conversations with two students in this
research. This conversation will be detailed in Chapter 6.

Pimm (1995) illustrates the nature of representation by considering a triangle.
Making reference to Magritte’s painting “Ceci n’est pas une pipe,” he shows a diagram of
a triangle and asks if it makes sense to assert that it is not a triangle, but that it is merely a
drawing of a triangle. He notes the typical use of metonymy to refer to the real objects of
mathematics that are inaccessible. It is significantly different talking about a pipe, which
my conversation partners and I can all experience, than talking about a triangle, a
parabola or a proof, which only exist somehow in our imaginations. In Chapter 6, I give
an account of my attempts to direct participant students’ attention to semiotics. In this
discussion I used the Magritte painting and an image of a square.

In addition to addressing questions about representation in general, semiotics

scholarship relates to my interest in silence. Radford (2002) calls pointing at something
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that is not there “deixis at phantasma.” He notes how in mathematics we can point to
something not there, and so make it evident to another person. For example, I can talk
about the intersection of the diagonals in a square without actually drawing a square, its
diagonals or the point of intersection. Anyone in my audience who has an understanding
of the conventional meanings of my words ought to be able to “see” the square, the
diagonals and the intersection point without looking at a diagram. Radford calls this
objectifying deictics. However, the student’s problem that Duval raises still remains.
Deixis at phantasma can become objectifying deictics only when the audience is able to
conjure up its own representation of the thing that is not there. Surely, such emergence of
what Radford calls a “whatness” is beyond the control of anyone in a conversation.

Rotman’s (1987) account of the introduction of the mathematical sign zero into
Western consciousness can be seen as a metaphor for the wider semiotic problem in
mathematics. He entitles his book Signifying Nothing: the Semiotics of Zero. In a sense
all mathematical symbols signify nothing. At least they signify something that does not
exist, which is not the same thing as signifying nothing. With the closing chapters of this
dissertation, I will ask questions about representing and researching silence, a particular
kind of nothingness.

Socio-cultural Analysis

There is a range of mathematics education scholarship that directs attention to
socio-cultural issues, such as the relationship between discursive practice and discursive
systems. Rotman (1987) calls his historical account an archaeology in the Foucauldian
sense. Foucault distinguishes between discursive practices and discursive systems.

Discursive practice refers to the actual utterances in a situation, and discursive system
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refers to the language and relational structures that allow particular utterances to have
meaning. Meaning arises from the system within which an utterance is made as much as
it arises from the utterance itself.

Walkerdine (1988) illustrates the contextual nature of meaning in her extensive
study of comparative words used in English language homes and in English language
classrooms. She argues that the relationship between words and their intended meanings
— that is, between a signifier and a signified — is always problematic: “[R]eference is not a
universal, but rather an aspect of the regulation of social practices which form the daily
life of young children” (p. 11). For her, not only are words signs (in relation to their
referents), but also the student becomes a sign because of the educator’s efforts to make
him “normal.” When teachers direct their students’ understandings toward particular
predetermined outcomes, whether these outcomes are explicitly acknowledged or
unconscious (these are the more powerful ones), the teachers as subjects operate on their
objects, their students.

While I share Walkerdine’s concerns about the “normalization” that occurs in
mathematics classrooms, I recognize its inescapability. I operate as a subject in any
action I take in any sort of relation. When I do this, I make a difference for the people
with whom I relate, and I objectify them to some extent. At the same time, I become
objectified by them. The objectifying nature of relationships is more important in
classrooms because of the unequal power relations that exist there, and so I believe that
teachers need to be cautious. Walkerdine worries most about unrecognized

normalizations. Indeed, I believe that the value of her work is that it brings to awareness a
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problem inherent in educational practice — the power of language in the normalization of
children.

Paul Cobb meets head on the question about normalization and considers the
nature of desirable norms in mathematics classrooms. He has written extensively and
with numerous scholars about the nature of good classroom discourse (e.g. Cobb and
Bauersfeld, 1995). While this stream of his work asks how the discourse ought to be and
how a teacher can direct a classroom to such a desirable practice, other scholarship (some
of which I have described above) describes how the discourse actually is. My research is
different still. I am interested in how the discourse might be and how awareness of these
possibilities affects how it is experienced.

Cobb also contributes to a largely American interest in the overlapping and
clashing of discourses. This stream of scholarship is well-represented in a special issue of
the journal Mathematical Thinking and Learning (Cobb and Nasir, 2002). Here Cobb
writes the word discourse with an upper case D, and particular “Discourses” are equated
with particular cultures (Cobb and Hodge, 2002). While I consider this scholarship to be
significant, I find myself frustrated with its relatively narrow view of culture and
discourse. It seems that in this research all cultural issues relate to an imagined line drawn
between Blacks and Whites or between Hispanics and mainstream English-speaking
whites. It seems to me that much of the analysis could be extended to describe more
subtle cultural differences in addition to the glaring and truly problematic cultural

disparities to which it refers.
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Politeness
The final form of discourse analysis that I describe here is referred to as politeness
theory. It also takes an interest in social interaction, but on a more individual level than
the socio-cultural approaches I have just described. Brown and Levinson (1987)
introduced the term polifeness to refer to accounts of social interaction in terms of
language forms. Liz Bills (2000) applies their classifications of face-threatening acts
(FTAs) to mathematics classroom dialogue. She identifies a wide variety of politeness
strategies in some teacher-student interactions and comments that the teacher’s
“politeness strategies [...] aimed to reduce the appearance of sapiential power [, power
that is attributed to unequal knowledge,] by giving weight to the students’ opinions,
wishes and cognitive concerns” (p. 46). Weingrad (1998) also draws on Brown and
Levinson’s framework, but introduces more terminology than Bills does. She notes an
increasing potential for FTAs in the context of mathematics curriculum reform that
encourages increased classroom dialogue (e.g. NCTM, 1991).
I mention this scholarship only to distinguish it from Chapter 6’s discussion of the
way students face mathematics. In politeness theory, the word face figures prominently.
Terminology includes face threatening acts, positive face and negative face. The word
face is used figuratively. In my sixth chapter, I will describe a stream of conversation
regarding the way participants turn their faces in mathematics conversation. I will use the
word face literally — we turn our actual physical faces when we turn our eyes to look at
something, Though I am pointing out a difference between literal and figurative usage of
this word, I recognize the potential for a generative investigation of the connections

between figurative face and the way people position and turn their literal faces.
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The Orientation of Discourse Analysis

In the above descriptions of scholarship regarding discourses in mathematics
education, I concentrated on the form of the analysis. Another important factor in any
analysis is its orientation. What is the purpose of the research? I suggest that all of the
mathematics education research that I described is oriented to pedagogy to some extent. It
addresses issues significant to teachers, particularly mathematics teachers. However,
within this orientation, one can be interested in understanding what exists already or in
investigating possibilities for change. I distinguish in this way between descriptive and
critical investigations.

Critical versus Descriptive Analysis

To sharpen the distinction between descriptive and critical orientations, I draw
upon an on-going conversation between two linguists. Michael Stubbs is a linguist who
began describing discursive practices in schools thirty years ago (e.g. Stubbs, 1974).
Norman Fairclough’s early linguistics research also was descriptive, but he has become
known for his interest in the relationship between language and power (e.g. Fairclough,
1989). He calls investigations of language and power critical discourse analysis (CDA)
(e.g. Fairclough, 1995).

Fairclough and Stubbs have been engaged in an on-going conversation about
critical discourse analysis by publishing criticisms of each other’s publications. Because
they have different goals, their debate is unlikely to be resolved, but it has nevertheless
been generative. Their awareness of each other seems to have shaped and strengthened
their work. Stubbs (1997) reveals his agenda when he suggests improvements to CDA

that would sharpen its capacity to develop a “systematic and thoroughly documented
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study of cultural transmission” (p. 114). Fairclough does not seem interested in
developing this kind of study. Instead, he is interested in investigation that identifies “the
range of what people can do in given structural conditions” (Chouliaraki and Fairclough,
1999, p. 65). Stubbs is also interested in the variation within discourses, not as a way of
exploring possibilities for living within them, but rather because thorough description
would require the consideration of variation as a means for discourse participants to
convey meaning:
All language in use shows variation, and it may simply be that the
authors were trying (consciously or not) to vary their grammatical
choices for stylistic reasons. However, if these choices tend in a
particular direction, then these tendencies may nevertheless convey
meanings to readers. (Stubbs, 1996, p. 126)
Stubbs is interested in thorough description and Fairclough is interested in exploring
possibilities. One wants to say how a discourse is, and the other wants to say how it could
be. Despite their differences, both Fairclough and Stubbs suggest an ethnographic
component and demand the consideration of a large body of textual material, either a
corpus comprised of transcripts of oral discourse or samples of written discourse.
To illustrate the connection between large corpora and ethnographic

considerations, I draw on Sinclair (1965), who notes the importance of large corpora:

Any stretch of language has meaning only as a sample of an
enormously large body of text; it represents the results of a
complicated selection process, and each selection has meaning by
virtue of all the other selections which might have been made, but

have been rejected. (pp. 76-77)
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Though the range of possibilities is very large in a discourse, it is far narrower for any
particular participant in any particular moment. Someone reading or hearing an utterance
finds meaning by comparing it to her set of language experiences and taking it in relation
to other language she sees as being in a similar genre. To have access to the meaning
ascribed to utterances, we must be members of the discourse’s community, or at least be
sufficiently immersed in it. This suggests the need for an ethnographic component to the
research.

Methodological Implications of a Critical Orientation

For more careful analysis, I take two recent major studies published by Falmer
Press in its “Studies in Mathematics Education Series.” I described both studies earlier in
this chapter. Now I will direct my attention to different features of their work. Instead of
focusing on the content, I will focus on their orientation and their methodological
choices. I will evaluate these two studies in terms of Fairclough’s and Stubbs’ differing
and common concerns. I will ask the following questions of these studies: Is it descriptive
(following Stubbs’ paradigm) or is it critical (Fairclough’s paradigm)? Did the researcher
consider a large corpus of utterances? And, was there an ethnographic component to the
researcher’s investigation? [ ask these questions of Rowland’s descriptive work and
Morgan’s critical work to garner methodological implications for my research, which
shares Morgan’s critical orientation.

In Rowland’s (2000) examination of vagueness, he examines transcripts from a
substantial collection of clinical interviews to see which grammatical constructions
students used to express vagueness and certainty. In his words, his aim is “to access and

describe the mathematical frameworks and private constructions locked away in
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children’s minds. [...] to uncover what they ‘knew’ and how they structured that
knowledge” (p. 1).

Though he seems to describe an interest in individual students’ private
constructions, his conclusions suggest that he is interested in students in general, in the
connections between their public, spoken mathematics and their private constructions. In
any education research there is this tension, the sense of compulsion to generalize from
investigations of particular moments in particular students’ lives. Within this tension,
there is a sense that studies drawing on relatively large corpora of language, such as
Rowland’s study, contain more valid generalizations. We need to be careful. This
standard for validity assumes that the discourse is homogeneous. We can expect the
language practice of individuals in large or small discourses to tend toward uniformity,
but it is often a surface uniformity. Consider, for example, the different sense women and
men have had of gender-exclusive language.

As educators, we may have a sense that we see the same thing as each other when
we look at particular artefacts of mathematics communication, but this sense probably
depends on the questionable assumption that we share relatively common experiences of
mathematics classrooms. At a recent conference, I participated in a working group that
analyzed videos and transcripts from classrooms in South Africa and Pakistan (Barwell,
Halai and Setati, 2003). It seemed to me that our discussion demonstrated both our
tendency to assume that we all shared the same interpretations, and the fallacy of this
assumption. However, there is value in making and discussing generalizations, despite

their inherent flaws.
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Rowland’s analysis ostensibly describes the nature of certain language practices
in school mathematics, but the utterances that he evaluates come from clinical interviews.
This is a significant distinction because of the prevalence of clinical interviews in the
research of mathematics learning. For my research, I needed to choose between clinical
interview discourse and classroom discourse as my primary source of language practice.
Though clinical interviews have advantages, their contexts differ significantly from that
of the classroom. Indeed, they differ from the significantly wide range of cultures in the
many mathematics classrooms throughout the world. Participant children’s clinical
interview utterances can be expected to differ from what they would say in classrooms,
both in content and in intention.

Both Fairclough and Stubbs assert the need for an ethnographic aspect in
investigations of language practice. It is not clear to me what particular culture a
researcher should immerse herself in to interpret adequately the discursive practice in a
single clinical interview or set of interviews. The interview itself has an ephemeral
culture. The researcher and each participant bring elements of their cultures to the
situation. Together they form a new mode of interaction, which disappears as soon as the
interview ends. A series of interviews may appear to have the same culture because the
researcher has the principal formatting power in this process, because participants tacitly
agree or even sign waivers of consent to submit to the interviewer’s structuring, or
because sets of participants often come from similar situations. However, in typical
interview series, the researcher is the only person who moves freely from one fleeting

interview culture to another.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



42

I suggest that the misleading nature of interview cultures promotes our desire to
translate apparently homogeneous interview interactions into classroom cultures to make
statements about mathematics teaching and learning. With this translation problem in
mind, to include an ethnographic component in the analysis of clinical interview
utterances seems nonsensical, if not impossible. Because of the fleeting nature of the
interview culture, the ethnographic component must be displaced to a culture other than
the one in which the analyzed utterances are made.

Interview participants carry with them numerous sets of cultural assumptions. Are
their mathematics classroom cultures the only ones of significance, or are there others?
Barwell (2002) addresses this question and concludes that he need not have visited his
participant students’ homes. He considered his immersion in their mathematics class
sufficiently informative for his interpretation of their small-group mathematical
interactions.

Though the complex nature of cultures can challenge any ethnography, it is
necessary to find ways of including an ethnographic component in discourse analysis
because of the contextual nature of meaning. The meaning of any particular utterance is
as dependent on the words as it is on their context. While Stubbs (1974) asserts that “the
organization of discourse can be studied only from within” (p. 26), he is not clear about
the depth of immersion he expects. Even if we agree that a researcher should be
ethnographically immersed in the classroom, we might wonder if it is good enough for a
researcher to be familiar with a range of mathematics classrooms. Or, is it necessary for

researchers to know well the particular classroom context of their participant students? I
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suggest that one of the strengths of my research is the extent of my knowledge of the
researched classroom. I was present virtually all the time that the class met.

In another context, Stubbs (1974) considers the merits of “theoretical sampling,”
in which a particular form of language becomes more clear in an exaggerated context.
Clinical interviews could be seen as exaggerated contexts. 1t is likely, for example, that
Rowland’s subjects communicated their reasoning more clearly in the interviews than
they would in their usual mathematics classrooms. It is precisely because the students
were removed from a familiar culture and interacting with a stranger that they could not
presume shared meaning, and would therefore feel the need to say more than usual.

Cicourel (1970), a pioneer of ethnomethodology, outlines some rules for
ethnographical research. His “et cetera rule” refers to a subroutine of interpretive
procedure. The rule states that participants in a discourse have a unique ability

to treat a given lexical item, category, or phrase as an index of

larger networks of meaning |[...]. The appearance of a particular

lexical item presumes the speaker intended a larger set, and

assumes the hearer “fills-in” the larger set when deciding its

meaning. (p. 34)
In Rowland’s clinical interviews, for example, participant children might not presume
that their interviewer was fit to “fill-in” the meanings. Because they assume their
listener’s ignorance of the classroom culture from which they came, they could be
expected to rely less than usual on the ef cefera rule. They would explain themselves
more carefully than they would in a familiar environment.

I am not suggesting that Cicourel’s er cefera rule is antithetical to Stubbs’ and

Fairclough’s promotion of ethnographic components in discourse analysis. Rather, I
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suggest that the discourse in an interview is significantly different from classroom
discourse and that these differences are not all negative. And this points to a weakness of
my research. Because of the close relationship I had with participants, they could be
expected to rely on the ef cefera rule. I did not benefit from the explanations that they
would more naturally give an outsider. For example, the students explained themselves
more clearly in conversation with David Pimm on the day that he visited the classroom.

Unlike Rowland, Morgan’s (1998) intentions align with Fairclough’s. She
investigates student writing and teacher assessment of this writing to reveal which textual
forms these assessors valued or favoured. Though there is much description in her work,
her overall framework is critical. For various language features in student write-ups she
considers a range of possibilities. For example, she considers that students’ choices
between an / voice, a general you voice and a passive voice will impact the evaluation of
their work.

Morgan does not draw on a large corpus of data, but I suggest that this apparent
shortcoming is not as serious as it would be in a descriptive study. She recognizes the
limitations of her sample size and defends her choice by pointing to her overarching
concern: “I do not claim to make any universal generalizations on the basis of the data
collected [...]. Rather, my intention is to describe a range of practices” (p. 132). This
account of her intentions follows Fairclough’s tradition, his interest in finding a range of
possibilities within a discourse.

Her corpus needed to be large enough to find a range of possibilities. However, it
is possible to imagine the plausible without actually experiencing it. We can consider

plausible alternative ways of participating in a discourse even if we have not experienced
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these ways of being. Teaching experiment studies are examples of this kind of boundary-
pushing. Furthermore, it is worth mentioning a distinction between finding a range of
possibilities and finding the range of possibility. “A range” suggests a sampling, and “the
range” suggests an exhaustive list, which would be impossible to compile.

Like Rowland, Morgan could be seen to meet Fairclough’s and Stubbs’
ethnographic expectations with her general knowledge of the discourses in which her
study was situated — both the classroom and assessment discourses. She demonstrates her
awareness of the importance of context by devoting a chapter to it.

In the above consideration of Morgan’s and Rowland’s exemplary uses of
discourse analysis, I suggested that the relative magnitude of the corpus of utterances
under consideration may be smaller in critical analysis than it would need to be for
descriptive studies. Whether the investigation is descriptive or critical, a degree of
ethnography is necessary because of the context-specific nature of meaning. My extended
interaction with the students and teacher in the researched classroom provided a very
strong ethnographic component to the research, stronger than necessary for my critical
orientation. And because of the et cetera rule, this strong ethnographic component left me
to rely on my interpretations to “fill in” much that was not said.

Critical Language Awareness (CLA)

As described in the first part of this chapter, Morgan points to an alternative
possibility for using critical discourse analysis. She suggests a need for what Fairclough
(1992) calls critical language awareness. She expresses interest in the pedagogical value
of such awareness. I have extended her call to engage mathematics students in critical

discourse analysis to include a research opportunity.
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In a paper Morgan presented to research peers, she seemed to lean toward
promoting effective writing for students and toward critical analysis of classroom
discourse for researchers and teachers. She began the paper saying:

My primary concern in this paper [...] is with the way in which
language may serve as a crucial window for researchers onto the
processes of teaching, learning and doing mathematics, where
these are conceived of as social organised, that is, not only taking
place within a social environment but structured by that
environment. (Morgan, 2002, p. 1)

And in her closing remarks she pointed to a different goal for students:

Greater awareness of the lexico-grammatical choices available

within the semantic system and the meanings these may have in

specific contexts may help mathematics teachers and students to

develop more purposeful and hence more effective use of

language. (p. 17)
I suggest the need for careful attention to the nature of pedagogical orientation. Is the
focus within this orientation on possibilities for students or on possibilities for teachers?
This question relates to one I am told Gattegno often asked: Is the teaching subordinated
to the learning? Though teachers are the ones who typically access scholarship, the
critical aspect of an investigation of possibility could concentrate either on possibilities
for the teacher or on possibilities for students in the classroom discourse.

As Adler (2001) says, there is a dilemma in every classroom with regard to the

level of attention directed toward language itself. The research I present here represents a
first attempt to use deliberate prompts for language awareness in a mathematics

classroom as a research opportunity. In addition to experimenting with possibilities for
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including CLA in a mathematics classroom, I drew upon student interpretations of
language practice to complement my interpretations, which are coloured by a different
context — a different set of priorities, experiences and conversations.

In preparation for this new kind of conversation, I have examined possible ways
of initiating such a conversation between students, their teacher and a researcher
(Wagner, 2003b). For this, I reanalyzed interview transcripts from my master’s research.
In these interviews, the participant students and teachers listened to recordings of teacher
interventions during small group mathematical investigation. In addition to highlighting
the roles of some features of language in mathematics learning, this investigation points
to a particular way of structuring CLA in a mathematics classroom. It suggests the value
of having students themselves do analysis of excerpts from their own discourse. The
lessons I learned in this preparatory study were informative in the research presented in
this dissertation.

My Relationship with the Discipline

In this chapter, I provided context for my interactions with the participant students
and teacher in this research. As part of the scholarship that is included in this context, I
briefly introduced the three kinds of agency that Pickering (1995) identifies as being at
play in cultural extension. He characterizes the scientist’s experience as a dance among
human, disciplinary and material agency. This chapter’s description of the scholarship
that informed my interaction with the research participants is an account of my view of
the disciplinary agency at play in the research. The following chapters will describe how
I responded to the participants. My decisions were informed by the traditions of the

various disciplines I considered relevant, but I needed to interpret these traditions within
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a particular, unique context. The intentions brought into the researched classroom, both
by me and by the participants, formed the human agency. Using Pickering’s dance image,
which I will describe in greater detail in Chapter 5, the contribution of this research will
come from the dance of agency between scholarly disciplines and the particular humans

involved in the research.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



49

Chapter 3 — Seeing What is Not There

In the first two chapters, I described the background that I brought to the research
situation, including some relevant information about my life’s path and some relevant
scholarly literature. Here I focus on another aspect of the context of the conversation, the
practical arrangements I made with research partners and the practical decisions I made
regarding interpreting and synthesizing the data drawn from the relationship. With the
classroom arrangements and my interpretive decisions, I was interested in opening up the
possibility for me to see mathematics classrooms in a way that I have not seen them
before. A strong feature of my approach is my decision to work closely with students, to
listen to them. I believed that their unique perspective would help me see mathematics
learning afresh.

Methodological Orientation

An account of practical arrangements is often referred to as method, and it is
typically grounded in some tradition of inquiry. In this account, I too will refer to some
methodological traditions, namely phenomenological, critical and narrative ones, but my
overall approach was oriented to pedagogy, to the needs and expectations of the people
with whom I was working. My background in the three above-named research traditions
informed my pedagogical considerations.

With my pedagogical orientation at the forefront, I resisted the idea of ardently
following a particular methodology. Valero and Vithal (1998) give accounts of two
research studies in Columbia and South Africa, both of which experienced serious
disruptions to the researchers’ plans. With these stories, they note that dominant research

paradigms are situated in Western cultures with assumptions of stability, predictability
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and consistency, situations that are less common in the rest of the world. Valero and
Vithal show how the disruptions themselves are important data; researchers should not
try to control, limit, or whitewash these disruptions. The assumptions they identify as
basic to mainstream methodological paradigms are antithetical to possibility.

Valero and Vithal (1998) argue for closer attention to the context of the particular
situation in which research occurs. Though they recognize the higher likelihood of
disruption in relatively unstable environments, they point out the general instability
throughout our rapidly changing world. For any context, especially one in which a
researcher gives up many of the traditional controls, they highlight the importance of
disruptions, the need to have a less linear and deterministic approach to method.

In my research, I allowed many people to influence what would happen. To
highlight the contrast, consider for a moment the difference between a clinical interview
and a regular classroom conversation. In the classroom, there are more participants, and
each participant has her own agenda. With my choice to work in a classroom instead of in
clinical interviews, I invited disruption by surrendering control. For instance, Chapters 5
and 7 are accounts of generative dialogue that emerged from students resisting my
assertions in the classroom setting. In addition to promoting disruption by letting myself
be outnumbered in the classroom, I was introducing a new element to the mathematics
classroom, one that neither these students nor I had experienced before. Our on-going
conversation was continually shifting as we came to grips with the nature of our
discussion. In this unstable context, I took Valero and Vithal’s (1998) advice seriously:

When the research process is obstructed by uncontrollable
disruptions emerging from the very same unstable nature of the

social context and of the research objects that are considered, then
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the whole process of research has to be reconceived to allow the
disruptions themselves to reveal key problems that should be
addressed in order to understand, interpret or transform the real
issues. (p. 157)

I needed to expect disruption, to welcome it. Indeed, as Valero and Vithal realized, the
times when I felt most resisted were the most generative times, both for me and for the
participant students. When the flow of events differed from my expectations, when my
research was disrupted, I could expect the uncovering of possibilities I would not have
seen otherwise. Valero and Vithal suggest generativity instead of generalizability as an
alternative criterion for deciding which research is most worth attending to. In Chapters
5,6 and 7, I give accounts of interactions that arose from such generative disruptions. In
the situations described in Chapters 5 and 7, [ felt the students’ ardent resistance to my
interpretation of particular language practices, and in Chapter 6, two students and I were
distracted from my intended approach to language as we became interested in a
paralinguistic phenomenon — the way people direct their gazes when communicating
mathematics.

It is significant that Valero and Vithal (1998) provide a criterion for evaluating
the worth of research. I used their criterion to decide which stories in my research were
worth reporting. Though I resisted strong adherence to one particular tradition of
research, I also recognize the importance of being aware of the traditions that I brought
with me into the research situation, because my methodological orientation was
significant in my decisions about what to attend to and what to write about. Heidegger
(1967) describes the centrality of method:

Method [...]decides in advance what truth we shall seek out in the

things. [It] is not one piece of equipment of science among others
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but the primary component out of which is first determined what
can become object and how it becomes an object. (p. 102)

Valero and Vithal, for example, suggest that disruptions are objects or events worth our
attention. This particular orientation has its own peculiar challenges. It would seem that if
I welcome disruption, then disruptions are not disruptive at all.

This peculiarity was important in the interpretation of my conversations with my
student and teacher collaborators. I wanted students to argue with each other. I hoped for
some tension between the teacher and the students. I wanted to be surprised. However, I
did find myself frustrated about seemingly small things, like certain students’ refusal to
recognize a positive effect of the word just in sentences such as “Now we just solve it.”
Realistically, my frustrations pointed to the real disruptions to my agenda. They helped
me see my agenda for what it was and attested to the importance of these disruptive
situations to my research collaborators. Why would the participants put the effort into
resisting if it were not important to them? I wanted to be open to such disruptions.

While openness was my goal, I admit that I was not always open to the events that
took place. Burch (1991) highlights the importance of openness in research: “[M]ethod
must lead us beyond what is already known of the subject matter in an everyday way to
disclose it in its truth” (p. 20). With this criterion for evaluating the openness of particular
methodological choices, Burch is not so much interested in the possibility of a research
report’s readers being led beyond what they already know. Rather, he is urging
researchers to make methodological choices that open a space so that they themselves
may be led beyond what they already know. In the next section of this chapter, I will give
an account of the methodological traditions that informed my research. I want to show

how these traditions made space for me to be led beyond the path I could have foreseen.
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Burch (1991) suggests another criterion for selecting a method — the method
should be appropriate to the topic of research. This criterion leads me to consider critical
methodology, because I am investigating critical awareness in the classroom. Because the
tradition of critical inquiry guides me to report possibilities as they arose out of the
dynamic interactions among the participant students, the participant teacher and myself, I
choose to tell the story of the conversation. The format of this telling directs me to be
mindful of the emerging tradition of narrative inquiry.

In addition to the critical and narrative inquiry traditions, I also use a third
orienting tradition — phenomenology. Heidegger’s (1967) and Burch’s (1991) guidance
are part of the phenomenological orientation that has informed my view of method. They
and others in that tradition have helped me be more critical of the way I comprehend (or
apprehend) the phenomena that seemingly appear before me. The phenomenological
tradition has prompted me to be mindful of connections among the presuppositions I
brought to the inquiry, my experience of the situation as it presented itself to me, and my
languaged account of my understanding and interpretation.

Critical Inquiry

Skovsmose and Borba’s (2000) methodological framework for critical
mathematics education research shares Burch’s (1991) orientation to being open to new
things. They characterize the principal interest of critical research as possibility:

[I]t seems to us that it is by no means a simple truth that research
should deal with what is. As a first simplified characteristic we will
suggest that doing crifical research means (among other things) to
research what is not there and what is not actual. (p. 5, emphasis

theirs)
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Despite the inherently inductive nature of such research, it is important to make plans.
But such plans are different from plans for typical research within a positivist paradigm,
research in which factors are controlled and complexity is constrained.

There are obvious connections between the framework provided by Skovsmose
and Borba (2000) and the paradigm for critical discourse analysis detailed by Chouliaraki
and Fairclough (1999) and described in Chapter 2. Like their discourse analysis
counterparts, Skovsmose and Borba are not interested in describing what already exists.
They support the investigation of new possibilities.

Skovsmose and Borba (2000) use the diagram shown in Figure 3-1 to illustrate
the activities of a researcher engaged in critical inquiry. There are three situations among
which the researcher makes translations. The current situation (CS) is manipulated to set
up an arranged situation (AS) as the researcher engages with classroom participants in
exploring an innovation. As participants and the researcher interact, each person imagines
a situation that he or she wants or expects the arranged situation to become. The current
situation and the imagined situation (IS) may be seen as positive or negative. Indeed, it is
likely that participants would see aspects of any current situation as being negative. These
would be things the participants would want to change. The arrangements made to rectify
the current situation are called the arranged situation. Thus, arranged situations must be
seen as positive, because they carry the participants’ intention for improvement. The
imagined situation can include some negativity, because participants can expect things to

go wrong when establishing the arranged situation.
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Research Situations Activities of Researcher
CS§ — current situation PO - practical organization
AS — arranged situation CR - critical reasoning
IS ~ imagined situation AS PI - pedagogical imagination
PO CR
(A PI IS

Figure 3-1. Nllustrating critical research methodology
(from Skovsmose and Borba, 2000, p. 12)

Skovsmose and Borba note that participants are involved in research as well. I add
that the participants’ research involvement can be expected to be characterized by
different agendas and levels of commitment; I worked together with students and their
teachers to explore possibilities for language awareness in the mathematics classroom,
but we all had other concerns as well. The work of researchers and participants involves
translating between the three categories of situations. Practical organization (PO) marks
the transformation of a current situation into a new arranged situation. As we critically
reflect on the new situation, we think about what might become possible or probable. In
this, we are doing critical reasoning (CR). None of these situations is static. One day’s
arranged situation is the next day’s current situation. For example, the participant teacher
and I were constantly thinking about the current situation in terms of our respective
imagined situations. Skovsmose and Borba (2000) call such considerations pedagogical
imagination (P1).

Though participant students were similarly engaged in imaginative work, their

imagination was more oriented to learning than to pedagogy. However, I do not want to
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underestimate the participants’ interest in and input into their teachers’ pedagogical
decisions. Typically, students influence the pedagogy in a classroom more subtly than
their teachers do, but this does not mean that there is no influence. Because the quality of
their learning is at stake, they should be expected to have a significant interest in their
teachers’ pedagogical decisions. Before I began the conversation with students in this
classroom, I predicted that they might even be sympathetically interested in the impact of
our inquiry on other students through the medium of my publications and presentations.
Evidence of this kind of concern did appear in the research. For example, as reported in
Chapter 7, a student strongly articulated a concern for the self-esteem of students in
general though it was clear that he himself did not suffer self-doubt in response to the
language practice that prompted his concern.

In this research, the “current situation” was unknown at first. Once I began
conversations with the teacher and students, we encountered together an ever-evolving
“current situation.” Each day, the class experienced a new current situation, and we
worked together to explore our imagination and move toward new arranged situations.

Before entering the conversation with the teacher and students, all I could do was
describe my imagined situation. Because imagination is significant work in critical
inquiry, it is important for me to be aware in my interpretation of the imagined situation I
brought with me into the classroom. My imagined situation directed my interaction with
participants as we negotiated arranged situations. The experiences the participants
brought to our interaction, together with our experiences of the interaction itself,

continued to influence our imagination and our planning. Nevertheless, the imagination
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that I brought into the research relationship was especially significant because it set the
tone of our interactions within it.

This recurring cycle of current situations being adjusted according to our
imagined situations and forming new current situations was interesting in itself, but the
story of its development is not the goal of my research. My goal was to explore
possibilities for classroom discourse. In the coming chapters, I will describe two kinds of
possibilities. Events in the researched classroom may be seen as possibilities for other
classrooms: because these things happened once, they could happen again in different
contexts. At least, something similar could be expected to happen. These events could not
possibly recur exactly has they happened in the unique context of my researched
classroom. Another order of possibilities that I will be reporting was prompted by the
events in this classroom. There are possibilities that I can now imagine even though they
did not actually occur in this researched classroom.

Narrative

An experienced educator and friend in Swaziland once said to me that people are
more likely to reconsider traditions or their own behaviour when confronted with a story.
Story-telling is much more potent to effect change than are logical argumentation or
statistical “proofs,” he asserted. If we try to convince people to interpret their experiences
in a new way, we can expect resistance. By contrast, if we tell a rich story, we provide, in
a less threatening way, a new experience that they may be prompted to reconcile with
their other experiences. If they are ready to change, they will change, said my Swazi
friend. If they are not ready, they can at least enjoy the story as they would enjoy a play

or a novel. When these not-yet-ready people become ready to learn, they can draw upon
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the story as they revisit it in their recollection. If the audience is ready only to fight, they
will fight no matter what we do, concluded this friend. Do not worry about them, he
advised. There is nothing we can do about them. This friend’s advice was concerned with
making a positive impact on a group of people. I hope that my various accounts of this
research afford my audiences the range of possible responses described by my Swazi
friend.

The role of this account and other accounts that I give of this research is to seed
thoughtfulness and awareness of new possibilities. Marmon Silko (1996), a lawyer and
advocate for native land claims in the United States, writes: “I decided the only way to
seek justice was through the power of the stories” (p. 20). She does not impose justice;
she seeds it through stories. After a seed is planted, the gardener needs to be patient and
let the seed’s environment take over. Similarly, I will not be saying how mathematics
classrooms ought to be. I will only be giving accounts of possibilities. I hope for these
seeds of possibility to grow in their own way when planted in contexts that I cannot
imagine or understand.

Part of the unique nature of the story [ tell is my foregrounding of students’
interpretations. In addition to seeing myself as an interpreter of classroom language
practice, I tried to tease out students’ interpretations. I found that it is difficult to draw out
the voices of people who have been silenced for so long — the students, in this case.
Indeed, as described in Chapter 7, when students spoke with a strong voice, I sometimes
tried to argue against their interpretations even though my resistance to them contradicted

my intentions.
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I believe that students have truth to tell us, truth that has been repressed in our
research and education traditions. I do not intend to turn the tables and suggest that
students should have a more powerful voice than researchers and teachers. Rather, [
consider it important that students’ experiences be seen as significant in mathematics
classroom discourse, important for the students and important for people who want to
understand the classroom.

My assertion that there are repressed truths waiting to be heard suggests a belief
in a multiplicity of truths, a view that challenges research traditions that look for answers
more than for questions, for accurate description rather than for imagined possibility. For
me, repressive political regimes exemplify problems with one-truth beliefs. They
exemplify the problems with answers. In the context of post-Apartheid South Africa, for
example, poet Antjie Krog (1998) resists the kind of truth she has been fed from infancy:

The word “truth” makes me uncomfortable. [...] I hesitate at the
word; I am not used to using it. Even when I type it, it ends up as
either turth or trth. 1 have never bedded that word in a poem. 1
prefer the word “lie.” The moment the lie raises its head, T smell
blood. Because it is there ... where the truth is closest. (p. 50)

I am reminded of Crites’ (1979) warning that narration is ripe for deception, and
that deception is intimately connected to self-deception: “[TThe aesthetic formation of
experience offers resources for truth-telling as well as for self-deception” (p. 128). 1
employ narrative tools for their potential contribution to truth telling, and assert that

“truth telling” in other forms of inquiry and writing is equally susceptible to self-

deception. Crites agrees: “[A]nyone who supposes that he has won his way to permanent
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immunity from self-deception, by whatever method, has not learned much from
experience at all” (p. 128, emphasis mine).

Even the way I weave together the stories from the research conversation is
significant to the truth that I tell. Carter (1993), in her consideration of story in the study
of teaching, reminds that stories are strung together by imposed causality, they “are
constructions that give a meaning to events and convey a particular sense of experience”
(p. 8). In my interpretations of the conversation, I imposed causality that was not
necessarily there. I did this in order to make sense of the situation. But, I am aware that I
only saw a small part of the story, even though I had significant access to the situation.

Whenever I recall an event or a series of events, the retrospective sense I make of
this situation is necessarily different from the moment under consideration. In the
moment, I experience the situation. In reflection, I look for connections and explanations.
I think of the accounts in this dissertation as an “explanatory fantasy.” This term is
inspired by Morgan’s (1998) description of teacher—assessors’ readings of students’
mathematical writing. She calls their explanations of the students’ mathematics
“explanatory narratives.” These assessors could only imagine what connections the
student-authors made between each line of written mathematical symbols. Similarly, in
this research, though I was present for the events I am describing, I could not attend to all
aspects of the classroom. In addition to this limitation, my memory and records represent
mere selections of the countless things I noticed while experiencing the classroom.
Looking back, I can only reconstruct on the basis of artefacts — my memories, my notes

and my audio and video recordings.
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Bakhtin (1970/1986) illustrates the transformational effect of retrospective
accounts using an old joke he heard as a child:

There used to be a school joke: the ancient Greeks did not know
the main thing about themselves, that they were ancient Greeks,
and they never called themselves that. But in fact that temporal

distance that transformed the Greeks into ancient Greeks had an

immense transformational significance. (p. 6)

The narrative inquiry tradition shares with critical inquiry esteem for participants
as co-researchers. Skovsmose and Borba (2000) point to the non-sense of seeing
participants as research objects. They are subjects, not objects. If participants are
objectified, their critical imagination is lost. Clandinin and Connelly (1988) note that in
narrative inquiry both the principal researcher and participants, whom they call
collaborative researchers, ought to be “meaningfully involved in the same problem”
(p. 272).

Though I hoped that my participants would become engaged by the problems in
which I was interested, I knew their perspective on these problems would be different.
They would have a different set of problems from mine. Student participants wanted to
pass the course, or to achieve a certain grade level. The teacher participant wanted
students to understand the mathematics in the curriculum and needed to assure parents
and administration that curricular expectations were being met. I wanted to talk with
them about their discourse, and I wanted especially to listen to them engage in analysis
of it.

As we worked together and related with each other, we shared each other’s

concerns. I too wanted students to pass and all stakeholders to be satisfied with the
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curricular coverage in this class, but my principal concern, the concern that brought me to
the class, was related to my research question. Similarly, student participants would have
a stake in my research questions, but their principal concern was their mathematics
learning or their performance in the class.

It may seem that each participant’s unique concerns would conflict and interfere
with those of the others, but it is exactly this diversity of perspectives that brings depth to
the compiled account I bring forward. I could not ignore the students’ need to address
particular outcomes mandated in their program of studies, because these were their
principal concern. Just as any story can be interpreted in multiple ways, any event can be
interpreted in diverse ways. The unique concerns and prior experiences of each
participant researcher contributed to the quality of my summative account.

The first two chapters tell of the stories I brought into the research conversation,
but the participant teacher and students’ stories are less known to me. Though I have
already talked about this context, I also address it here, to acknowledge that my
awareness of this background is part of the method with which I engaged in the research
conversations. This context was behind my choices for action and my interpretations.
Though I do not like the idea of pasting in theory as a pretext for my inquiry after being
engaged in the inquiry itself, I recognize that some theory is part of my pretext.
Scholarship in the areas of mathematics education, discourse analysis and language
awareness formed part of the experience that I brought into the inquiry. It was part of the

context of the research site because it was a part of me.
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Research Participants

The teacher and students with whom I conversed also merit introduction. They
too were part of the context of the conversation. Their backgrounds and their expectations
are significant to the account I give. However, their background is less available to me.
Before introducing these significant people, I will describe how we came together.

When considering what kind of class would be ideal for uncovering a range of
possibility, I wanted an ethnically diverse student population and a confident participant
teacher who would not be shy about resisting my pedagogical suggestions when
appropriate.

The teacher, whom I will call Mrs. Cheryl Hill, is a former science teacher who
has taught high school mathematics for more than a decade. This name and all others
referring to participants are pseudonyms. In this dissertation, I will refer to the teacher as
Mrs. Hill, instead of Cheryl, to signify that her role was different from that of the
students. The more formal address points to her authority in the classroom.

The principal of the school recommended Mrs. Hill because of her impeccable
reputation. When her principal suggested her, I was pleased because I had heard her
contributions at professional functions, and had had some minor interactions with her. I
knew she had both confidence and a strong knowledge base. I would not be able to bully
her into doing anything. I saw this as a positive thing, because [ wanted to work with
someone who would be strongly oriented to pedagogy. I expected that I too would be
oriented to pedagogy, but [ worried that my research interest might at times eclipse my

concern for the students. Ainley (1999) and Phillips (2002) both write about this concern
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when a researcher plays multiple roles. Mrs. Hill also seemed pleased to be working with
me when the principal introduced us.

I thought students with a range of ethnic backgrounds would prompt a wider
range of perspectives in our conversations, but I was worried that girls from some ethnic
backgrounds would tend to be quiet. This prejudice was based on my experiences in
African and Asian countries, where I have seen women and girls marginalized. Most of
my teaching in Canadian high schools had been in rural Alberta, where there was little
ethnic diversity, so I was not sure what to expect from young Canadians with Asian and
African backgrounds.

The research class started with thirty-four students, but two withdrew quite early.
An exchange student from Germany withdrew because of scheduling requirements and a
girl was required to withdraw after she beat up a friend of some girls in this class. Of the
remaining thirty-two students, there were fifteen boys and seventeen girls. The girls often
significantly outnumbered the boys because the boys’ attendance was generally less
dependable.

A significant number of these students were new to Canada. Figure 3-2 lists some
of the students. The information in it comes from the students themselves, from what they
told me. I did not check it against any other records. Other students may have been recent
arrivals too. Most of these new arrivals spoke English that was indistinguishable from
that of their peers. Tim and Shaun were exceptions; they had a difficult time with
English. Also, the country of birth for some these individuals was often not as significant
to them as other countries in which they had lived, including Canada and other

intermediary places.
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Student Sex Country of Birth Years in Canada
Arwa F Tanzania ?
Lisa F China ?
Priscilla F Rwanda <1
Sita F Zambia ?
Tharshini F Kenya ?
Joey M Malawi 3
Shaun M China <1
Signot M Russia 3
Tim M Korea 2

Figure 3-2. Some students’ backgrounds

Other students in the class would be labelled by some people as ethnic minorities,
but I resist such labels because I sense that such labelling is too reliant on skin colour and
facial features. As far as I know, all of the students in this class came from immigrant
families, families who have been in Canada from one to multiple generations, having
come from Europe, Asia and Africa. None of them had indigenous ancestors. I divulge
these students’ background information to show that they displayed the kind of diversity
that I hoped for. I feel most comfortable in such settings of rich diversity.

In addition to the diversity of perspectives that was likely to be engendered by this
ethnic diversity, there were language complexities. As stated in Chapter 2, Adler (2001)
and Barwell (2002) have noted particular classroom and research issues that are
exacerbated in multi-lingual environments. I once heard a research report in which the
presenter said his researched classroom was composed mostly of ethnic minority
students. I suggested to him that these students were therefore not the minority. They
were the majority. However, there is a sense in which he was right to say they
represented a minority. For example, if these children were predominantly Mandarin-

speaking, they were probably still taught in English, the first language of the literal
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minority. Because Mandarin would be ignored in such a setting and English would
dominate, the Mandarin culture and language would be relegated to a minor, if not
negligible, role. English would occupy the majority role.

In Barwell’s (2003) challenge to the mathematics education scholarship’s
English-dominated community, he differentiates between three kinds of multi-lingual
classrooms. The mostly Mandarin classroom described above and my researched
classroom would each be classified by Barwell as a monopolist discourse. One language
is used in the classroom, though other languages are available to the students. In my
researched classroom, for example, many of the students were fluent in more than one
language, whether they were recent immigrants or not. [ asked Joey and Gary on one
occasion, and Arwa and Tharshini on another occasion, what they thought about the
significance of their other languages. Joey and Gary responded with vague references to
mathematics being a universal language. Arwa and Tharshini said it was an interesting
question that they had no answer for at the time.

In addition to my preference for an ethnically diverse student body, the school
needed to be large so that the research class could be concurrent with another section of
the same course. I thought this would afford students a real choice between participation
and exclusion. In our planning, the principal of the school promised to overload the
research class, so that students who opted out of the research could migrate to the other
section and not cause imbalance. However, this balancing manoeuvre was not
accomplished because of other administrative concerns irrelevant to the research, and
perhaps because both sections were extraordinarily large in relation to typical class sizes

in previous years.
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The teacher, Mrs. Hill, described for me some other significant features of the
class demographic. Many of the school’s highest achieving students were enrolled in the
school’s International Baccalaureate (1.B.) program. These students took special courses
that fit the program’s needs. Pure Mathematics 20 would normally draw the students who
intend to matriculate into university, generally the higher achieving students. However,
because of the special program, most of the highest achieving students took the special
I.B. pure mathematics classes. That left a median group for Pure Mathematics 20.
Generally, these students were not the highest achieving in the school, but they were
academically inclined.

Another feature of this particular section of Pure Mathematics 20 was its high
proportion of “problem students.” A month into the semester, Mrs. Hill divulged to me
that this section included three of the school’s worst discipline problems. This situation
seemed to be a chance occurrence, but it was significant to the interaction in the
classroom. Compared with their peers, these three “problem” students participated much
more in our discussions about language in the classroom. One of them, Joey, stopped
coming to class once he knew he was going to fail the course, but he continued to make
efforts to meet with me to talk about language practice.

Ethics Procedures

The students’ parents were also relevant to the research. Because the students
were too young to be legally responsible, their parents needed to provide written consent
for their children to be involved in the study. On the first day of class, Mrs. Hill and 1
informed the students that we would both be teaching in their class. After she distributed

the course outline and discussed classroom rules of behaviour, I introduced the research
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situation that I wanted to establish. When I asked if they had any questions, Darren asked
if the discussion about language had anything to do with mathematics, and Joey asked
what I would be doing with the research. I distributed letters to the students’ parents with
permission forms for them to sign (see Appendix A). Also attached was a flyer inviting
the parents to an information evening two days later.

Nine parents came to the meeting, and two were parents of the same child. One
student, Mansoor, came to the meeting with his mother. Other than Shaun, who did not
seem able to communicate in English, Mansoor turned out to be the quietest, most
reserved student in the class. Mrs. Hill and I planned the meeting to be no longer than an
hour. She introduced herself and me and then I outlined the research plan, basically
following the permission letter. This took less than fifteen minutes. Then we asked for
questions. The parents’ questions were not related to the research. They asked about the
Pure Mathematics curriculum and how it would prepare their children for university. This
had been a hot topic in the popular press with recent curriculum changes. This issue is
outlined well by McCabe (2000). In an informal chat over cookies, Trina’s father asked
me about research methodologies. He was aware of tensions between quantitative and
qualitative methodologies and thought it interesting that a mathematician would choose
qualitative inquiry.

Jessye’s mother wanted to come to the meeting but had a time conflict. Instead,
she phoned me to ask her questions. We connected by telephone the following Monday,
after four days of classes. Jessye had wanted to switch to the other section because she
did not want any “weird practices™ to interfere with her learning of mathematics. I

described for her mother the kinds of tasks I would give these students and her concerns
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were alleviated. By then, Jessye had already decided that she was content to stay. They
both recognized the unique advantage Jessye was afforded by having two experienced
and respected mathematics teachers.

Contrary to what Mrs. Hill and I had promised the students, a vice-principal had
resisted Jessye’s plea to switch sections and had asked Mrs. Hill to try to convince Jessye
to stay. At the time when he made the request, he did not say who the student was.
Though Mrs. Hill and I were uncomfortable with this turn of events, we had no power to
overrule the vice-principal. We guessed that it was Lisa who had concerns because she
had said that she did not want to be on videotape. Mrs. Hill asked Lisa to stay after class
on the first Friday and asked her if she had any concerns about staying in the class. Lisa
was happy to stay but still wanted to stay off videotape. When I later talked with Jessye’s
mother, I found that it was not Lisa, but Jessye who had asked to be transferred out of the
class.

Lisa was not the only one who wanted to stay off videotape. On the permission
form, I asked parents and students to check off which of the following they approved:

o to be videotaped in the mathematics class;
a to be audiotaped in the mathematics class;
a to be interviewed,
o to allow his/her work to be photocopied for the purpose of the research.
(excerpted from the consent forms; see Appendix A)
Two other girls did not check off the box to indicate their willingness to be videotaped.
To accommodate these individuals, I set up the videotape on a tripod in the same spot

each day. I told the class where the camera’s blind spot was and invited them to sit in it
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any day they did not want to be on tape. A number of girls were shy about being
videotaped and sat there sometimes. There were eight to twelve desks in this blind spot,
and usually they were all occupied. Four students said at the outset that they did not want
to be interviewed, and others opted to decline invitations to be interviewed during the
research, a phenomenon that I describe in the next chapter. Two students did not want to
be audiotaped. Only Lisa did not want me to make copies of her work. I respected these
people’s wishes. For example, when I noticed a girl who did not consent to being
videotaped get up to walk to the front of class to throw something in the garbage, I stood
in front of the video recorder. Because these students were told that I would ask for
special permission to show any particular video segment, they must have had other
reasons to want to avoid being recorded.

As I waited for students to bring in their signed permission forms, I took field
notes each class. It is not uncommon for high school students to take a long time to bring
in signed forms, but collecting this class set of permissions took longer than [ expected.
One particular form took a very long time to come in. The boy was a “home-stay” student
whose parents remained in another country. He lived with a Canadian family who were
not his legal guardians. His legal guardian was an administrative officer, someone this
boy rarely saw.

On the Monday of the fourth week of classes, I began videotaping. The last
permission form had been brought in the previous Thursday, but I wanted to tell the
students on Friday that [ would begin taping on Monday so they would not be surprised.
In addition to delaying the beginning of my videotaping, I did not introduce explicit

discussion about language practice until I had ethical clearance from everyone. I
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continued to write field notes every day after I began videotaping. I did not transcribe all
the video material, only episodes I thought I would use.

I stopped videotaping classes three weeks before the class ended because I had
promised the participants I would show them transcripts that I thought I might use in
reports of this research, including this dissertation, journal articles and conference
presentations. In these last three weeks, during which I was not regularly present, I
visited the class periodically to let the participants see transcripts and proposed
conference papers. I even showed some students drafts of two full papers that I would be
presenting at conferences (Wagner, 2004a; 2004b). During this time, I also conducted a
few interviews with some students.

Further to the classroom dialogue, I also interviewed students and Mrs. Hill in
various ways. | audiotaped these interviews. I arranged interviews with students for lunch
times, but about half of the time the students who had agreed to come in did not show up
for the interviews. In response to this problem, I interviewed students in the hall during
class in times when they were not engaged, usually after they finished writing a test. My
chats with Mrs. Hill before and after class were more generative than my audiotaped
interviews with her. She seemed to be more careful about what she said in interviews. I
will report on these interviews more in the coming chapters.

Developing Relationships

The class met every weekday for sixty-six minutes, except for Tuesdays, when we
met for a double block, two sixty-six minute classes with a two-minute break in the
middle. Before the term began, Mrs. Hill suggested that we alternate teaching days. She

usually taught on Mondays, the first block on Tuesdays, and on Thursdays. I taught the
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remaining blocks: the second block on Tuesdays, and on Wednesdays and Fridays. We
followed her year plan, which included summative tests at the end of each unit.

In my preparations, I did not foresee the frustration I would experience with
teaching. I found myself trying to fit Mrs. Hill’s style in the classes I taught. A typical
day began with the teacher showing students how to do homework questions that they
had trouble with. Next, the teacher would give notes, which would include definitions
and example questions. After giving an example or two of a particular kind of question,
the teacher would let the students try one on their own, and then this question would be
discussed.

Typically, there were one to three sets of examples like this. After these examples,
the teacher would assign some seatwork/homework questions for students to do in the
remaining portion of the class. During this exercise time, the teacher would circulate
amongst the students, giving them clues and hints, answering questions they had, and
trying to encourage or scold the students to “get to work.” In the last few minutes,
students would close their books one by one and migrate toward the classroom door,
waiting for the bell.

This typical structure was modelled first by Mrs. Hill, and it seemed to me she
expected the same from me. Because we followed her outline, each day required a
particular mathematics curriculum outcome to be addressed. And she expected me to
provide examples to students of every “type” of question. She had a binder with her Pure
Mathematics 20 notes in them. For every outcome, she had written the definitions and

example questions she would transfer onto the overhead projector when she taught.
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This style was familiar to me, because she structured classes in much the same
way as I had when I taught high school full time. However, as a result of my reading and
research in the last three years, my perspective on mathematics teaching has changed.
There was no doubt in my mind that I would have taught much differently if I were a
regular mathematics teacher. Mrs. Hill repeatedly told me that I should teach however 1
wanted to, but with her outline that required an outcome addressed each day and her
expectation that students be given examples, there was little time to do dwell on anything
else — for example, to investigate a rich mathematical task, as I had students do in my
master’s research (Wagner 2002a).

Despite my sense that I was leading classes in the same traditional way that Mrs.
Hill was, she noticed a significant difference in our styles. At the end of the semester, she
noted her own drift toward what she thought of as my style. She found herself drawing
students into conversations about the mathematics much more than she would normally.

In addition to the adjustment both of us faced working with a strong peer in the
mathematics teaching, something neither of us had done before, we had to develop a way
of incorporating conversations about language, which was the whole point of our coming
together. There were times during the term when I made intentional shifts in the way 1
tried to prompt these conversations. I will describe these in the next chapter, as I give an
account of the students’, Mrs. Hill’s and my developing critical language awareness.
Practicalities of Telling the Story

In addition to making decisions about the overall arranged situation for this
research, I made decisions during my interactions with participants and after these

interactions. Chapter 4 will give an account of decisions I made during the research in
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response to the situation as it presented itself. Bur first, in the next section of this chapter,
I outline some of the decisions I made about presenting my interpretations of the
researched situation.

The Data

The foremost decision I faced was to select and connect together events to tell
worthwhile stories. In accordance with what I told the research participants, [ chose as
primary data our interactions that related explicitly to language. In our dialogue about
language, we drew upon a secondary set of data — video and audio taped recordings and
transcripts of class discourse that was explicitly focused on mathematics and learning
mathematics.

Most of the text I chose as objects of analysis in conversation with students was
composed predominantly of oral utterances. I chose these oral interactions because of the
overall form of the discourse in this class. Other than the heavily symbolic notation that
characterized almost all of the students’ writing, most of their utterances were oral.

Most of the transcripts in this dissertation represent conversation about
mathematics discourse. The relatively few transcripts of mathematics discourse itself are
provided as context for my accounts of discussions about language practice, because the
participants and I referred to these artefacts. For example, Figure 4-2, in the next chapter,
details a transcript of an episode of mathematics teaching and learning. It is a transcript
that I showed the students as part of the stream of conversation described in Chapter 4.

While my on-going conversation with the participant students and Mrs. Hill forms
the primary data in this research, this body of conversation needed to be broken up into

manageable bits for the telling of the story. I chose three major threads of the
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conversation as examples of the kind of interaction that can arise from attention to
language in a mathematics classroom. These strands, which are described in Chapters 5, 6
and 7, illustrate some possibilities uncovered in this study of critical language awareness.
However, these threads of conversation were not representative of the nature of the
participants’ response to language awareness prompts. For this reason, I include a chapter
that describes their overall response (Chapter 4).

The threads of conversation described in these four chapters are also divided into
smaller bits. Indeed, the conversation could be divided and divided, continually broken
down into smaller and smaller bits. I chose to consider the ufterance as the fundamental
unit of language for analysis, following Bakhtin’s (1953/1986) advice:

[TThe real unit of speech communication [is] the utterance. For
speech can exist in reality only in the form of concrete utterances
of individual speaking people, speech subjects. [...] The boundaries
of each concrete utterance as a unit of speech communication are
determined by a change of speaking subjects, that is, a change of
speakers. Any utterance — from a short (single-word) rejoinder in
everyday dialogue to the large novel or scientific treatise — has, so
to speak, an absolute beginning and an absolute end: its beginning
is preceded by the utterances of others, and its end is followed by

the responsive utterances of others. (p. 71, emphasis his)

Like Bakhtin, I use the word utterance to refer to a spoken or written text that
begins when a person begins to speak or write and continues until that written or spoken
text is terminated or interrupted. Using this understanding of the utterance, this whole

dissertation comprises a single utterance.
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Presenting Data

The transcripts that I present in this thesis’ account of the research demonstrate
the value of choosing the utterance as the fundamental unit. Consider the alternative of
using the sentence as the basic unit of language. Do people speak in sentences? When
transcribing from the audio records of the classroom discourse, I became increasingly
aware of the lack of formal sentence structure in the students’, Mrs. Hill’s and my oral
utterances. Indeed, most students’ initial response to seeing printed transcripts of our
interviews was embarrassment regarding their poor grammar. My attempts to alleviate
their concern by directing their attention to my own poor grammar seemed unsuccessful.

Just as I impose causality in the telling of the story from the researched
classroom, I imposed causality when formulating sentence structure in transcribing oral
utterances. I did this by inserting punctuation — periods, commas, em-dashes, exclamation
marks, and question marks. Again, to illustrate my rationale I consider alternatives.
Instead of using periods and commas, I could have used special coding to show the length
of each pause. Instead of using exclamation marks and question marks, and thus
imposing intention on relevant utterances, I could have used a more objective encoding
that marks the dynamism of intonation, volume and other prosodic features of the speech.
In addition to the problem of choosing which prosodic features merited reference in any
given utterance, there is the problem of distracting the reader of the transcript. With the
inherent difficulty of reading specialist coding fluently, the reader could not be expected
to attend to the utterances themselves. By choosing the most familiar representation
possible — conventional punctuation and square-bracketed blocking similar to that in play

scripts — I believe that I have represented the utterances the most clearly.
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Another problem of transcription can be addressed by focusing on utterances as
complete units. When listening to audio records, many words are difficult to comprehend.
The background noise, a speakers’ poor diction, or poor positioning of the recording
device could obscure individual words, series of words or even complete utterances.
Again, to aid the reader, I have not included any coding that represents obscured speech.

It is not uncommon for transcripts to have symbols that represent indecipherable
speech, but whenever I read such transcripts [ wonder where the transcribers drew the
line between the indecipherable and the unclear. At times, in my transcription, [ knew a
word could be only one or another. Sometimes I could discern the actual word by
context. How different is this from what people do in ordinary conversation when we
discern what a word must have been by context even when the word is utterly
indecipherable because of the stamping of a foot, for example? My point is that we make
judgment calls all the time when we listen to speech. Indeed, no two individuals
pronounce a word exactly the same way. Just as meaning is as dependent on context as it
is on word choice, our hearing of words is as dependent on context as it is on the actual
sounds made by a speaker.

For example, the word because was common in the transcripts included in and
excluded from this dissertation. This word was said with varying stress on the initial
syllable be. Sometimes it sounded as if a person said cuz instead of because. Sometimes,
the person said be-cuz with a very faint but discernable be. Sometimes both syllables
were prominent. In each of these cases, the context made it clear that the person was
saying the word because. I have chosen to represent all such cases with the complete

word because. Instead of presenting my participants’ speech in its bastardized form, 1
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have chosen to present it in a legitimized form. However, in the transcripts presented as
figures (e.g. Figure 4-2), which are copies of transcripts I showed students, 1 did not
follow this protocol. These transcripts are presented as the students saw them, before I
had finalized my decisions about transcript presentation for this thesis.

Another dilemma I faced regarding transcription could not be addressed by
Bakhtin’s unit of analysis — the utterance. Frequently, people begin speaking when others
are not finished speaking. Furthermore, people very often speak simultaneously.
Bakhtin’s definition of an utterance assumes clear turn-taking. It was not uncommon in
this research for students to complete each other’s sentences. Arwa and Tharshini, in the
stream of conversation reported in Chapter 7, did this especially often. In my
transcriptions, I represent situations of simultaneous speech with vertical lines bounding
the simultaneous portions of speech. Where space permits, I include a square-bracketed
note — [simultaneous).

There are other problems with Bakhtin’s definition of the utterance. In Chapter 4,
for example, I will differ from Bakhtin when I suggest that silence can be an utterance. I
will also suggest in Chapter 8 that an artistic or geometric image can be an utterance. If
an image or an instance of silence is taken as a response to an utterance and the image or
the silence is responded to by other utterances, it should be taken as an utterance as well.
Seeing Like Children

In this chapter, I gave an account of some key structuring decisions that
influenced the formation of this dissertation. To sum up my sense of the choices | made
in the structuring of this research, I refer to Bakhtin (1970/1986), who emphasizes the

importance of intersecting cultures. The significance of the on-going conversation in the
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