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ATTENDING TO THE RHETORIC OF ATTENTION TO THINK
ABOUT MATHEMATICAL THINKING

Richard Barwell
University of Bristol

The act of attending has interested a number of researchers in mathematics education
and has emerged as a key element of my own approach to the analysis of students’
mathematical interaction. This approach draws on ideas from discursive psychology
and conversation analysis and sees talk primarily as a form of social action. It is a
principle of conversation analysis that what we say reflects what we are attending to
in that moment. Discursive psychology suggests that the rhetorical aspect of our
words, that is the way we use words, reflects what we are doing. By looking at what
students attend to, and then at how this attention is rhetorically deployed, insights
emerge into how students think together.

INTRODUCTION

The students who took part in my research in primary school mathematics come from
a range of different cultural and linguistic backgrounds. It is therefore difficult for me
to claim to know what is going on in their heads, since their culture and language
inform the sense they make. We use the same words, but our meanings are our own.
In consequence [ have sought to develop an approach to the analysis of interaction that
does not rely on making assumptions about what students mean by what they say. In
so doing I have drawn on ideas from discursive psychology (Edwards, 1997; Edwards
and Potter, 1992) and conversation analysis (Sacks, Schegloff and Jefferson, 1974;
Sacks, 1992). Working with these ideas has led to an interest in the role of attention in
students’ interaction as they work together. In this paper I want to explore how
examining the role of attention in students” interaction may give insights into students’
mathematical thinking. I will conduct this exploration through the examination of an
extract from a recording of two students working together on a mathematics classroom
task.

THINKING AND ATTENTION

I should first of all say what I mean by thinking, at least in some general sense.
Drawing on the ideas of Vygotsky (1962), Bruner (1983, 1990) and others, I will
describe thinking as the transformation of past experience into present action.
Thinking is therefore something that happens in-the-moment. For Vygostky (1978),
language plays a key role in how we think. There are a number of aspects to this role.
Firstly, language shapes our thoughts since to express them we must draw on the
words and meanings available to us from our experience of language. Secondly,
language is the medium through which social interaction occurs and the patterns of
that interaction therefore influence how we think. An example of this last point is the
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use of language to refer 1o or talk about things. Bruner (1983), tor example, shows
how this use of language “is a form of social interaction having to do with the
management of joint attention” (p. 68) (see also Wertsch, 1985). That is, to talk about
something with another person, we must bring their attention to the same place as our
own. We can never know if they are making sense of what we are jointly attending to
in the same way that we are, but we can establish that we are focusing on the same
thing. For a researcher ‘listening in’, it may therefore be possible to see what
participants are attending to. To see how they are making sense of what they see is
difficult, particularly in multicultural contexts. How then can the thinking going on in
mathematics classroom interaction be analysed?

Discursive psychology and conversation analysis

Research in discursive psychology, which draws on principles of conversation
analysis, explicitly avoids attempting to look inside participants’ heads in investigating
psychological questions. Conversation analysis (CA) was first developed in the 1960s
in opposition to prevailing approaches to sociology which introduced and then tested
theoretical models of social structures in investigating the nature of society. CA sought
instead to understand how structure came about through interaction, the basic stuff
which makes society social (see Silverman, 1998, for an overview). I will set out two
principles of CA which are relevant to my discussion.

Firstly, participants in interaction make explicit that with which they are concerned
(Sacks, et al, 1974). This principle makes use of the sequential nature of interaction.
In general, in talk, one person speaks at a time. In taking a turn at talking, a speaker is
in some sense commenting on what has gone before. In this sense, their utterance
‘looks backwards’, towards the immediate past. In so doing, the speaker makes
explicit the relevant thing about what has gone before and on which they are now
commenting in some way. In eftect, through their talk, speakers direct attention to that
which concerns them. This makes it possible for an analyst of interaction to also see
what is relevant for that speaker. | am not saying that the analyst can ever know what
speakers are attending to in a psychological sense, since | cannot see into their minds.
What is available for analysis is that to which attention is publicly directed.

The second principle I will mention is what Sacks (1992, vol. 2, p. 230) calls
‘recipient design’: what a speaker says is designed for the hearer. On a simple level, |
may refer to ‘BSRLM’ without further elaboration if speaking with someone 1 know
to be a member of that organisation. If speaking to someone who [ do not know to be
a member, | am likely to do more in the way of explaining or checking familiarity with
the acronym. This principle has been taken further by research in discursive
psychology, which introduces the notion of rhetoric, the idea that by saying things in
different ways, different things are achieved. This is linked to a view of interaction as
being primarily a form of social interaction, with the content of talk a secondary
function. Using these ideas, recent work in discursive psychology has included
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investigations of identity (Antaki and Widdicome, 1998), racist attitudes (Wetherell
and Potter, 1992) and memory (see Edwards, 1997). In researching memory, for
example, rather than taking memories as fixed, pre-existing entities, the discursive
approach entails looking at how memories are produced in interaction and what is
accomplished by producing a particular memory in a particular way.

These ideas suggest a direction for the investigation of students’ attention as they think
and work together in mathematics. My preliminary questions concern how attention is
done as a social activity, as well as what attention achieves by being done in a
particular way rather than in some other way. I will pursue these questions further by
looking at an extract from a recording taken from my research.

SOME DATA AND SOME ANALYSIS

Tahira and Verity are both students in Year 5. They are working in a small resources
room where, as part of my doctoral research [1], I have asked them to write
mathematical word problems together. They are writing problems ‘about division’.
The following extract from their discussion shows the development of their first
complete problem. In the transcript, / indicates a short pause and [ shows where
speakers overlap. Verity is acting as scribe.

Tahira and Verity

36 T I can think of times one

37 N mm

38 T if/[ if there were um

39 Vv [y- )

40 T if you had um/ twelve sweets

41 V twelve/ sweets/

42 T “and you had um/

43 vV you had/ how many people?/ six people

4 T six people

45 'V yeah ‘cause half of twelve is six/ if you/ had/
46 T six people

47 VvV six people/ how many sweets/ how many sweets would they get each/ ac-
48 no/ actually/

49 T twelve divide six

50 V yeah twelve divided by six/

51T do times

52V no we’re not allowed to do times/

At the start of this extract, Tahira offers to think of a “times one™ (line 36). We cannot
say whether she has a problem ‘in mind’ or is offering to make one up, but this is not
relevant in the discursive psychology approach. Problems, like stories, are produced
through interaction to suit particular, ongoing circumstances, rather than being the
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encoding of some pre-existing mental idea. Verity cues Tahira to continue (line 37).
Tahira begins, “if”” (line 38), but then pauses. Such pauses are an opportunity for a
non-speaker to take a turn (Sacks et al, 1974). Verity takes this opportunity and begins
to speak, just as Tahira continues. Verity therefore stops, allowing Tahira to continue.
Tahira offers a typical or generic opening for the problem, “if there were,” an opening
which does not commit to any particular details or type of problem. Verity’s aborted
turn (line 39) “y-" is incomplete, -but Tahira responds by modifying her opening from
“if there were” (line 38) to “if you had” (line 40). She has treated Verity’s “y-" as
being ‘you’. The upshot is an alternative, but equally generic opening. At this point
then, both students are attending to the form of words of the opening of their problem.
How is this attention brought about? Tahira begins with the beginning of the problem
and Verity goes along with this, raising an alternative, which Tahira takes up. They
are negotiating these opening words. In my data, students generally begin with the
beginning. There is rarely any general preparatory discussion of what the problem will
be like. What does this accomplish? In the above extract, the eftect is to keep both
students involved and avoids the possibility of contlicting ideas. Tahira, could, for
example, have launched into a dictation for Verity to write out, but this may have
provoked a degree of resistance from Verity. '

This collaborative approach continues in the next two turns. Tahira makes the first
suggestion for the content of the problem, “twelve sweets”, which is accepted by
Verity through her writing it down. Attention is still on the generic aspects of the
problem, however, with its future course still very open; there are many possible
problems that begin ‘if you had twelve sweets’. Tahira offers a further few words,
which still do not close down the problem, “and you had” (line 42). Verity then moves
the problem on, shifting attention from generic details to mathematical structure as she

does so:
43 VvV you had/ how many people?/ six people
4 T six people
45 vV yeah ‘cause half of twelve is six/ if you/ had

Verity’s move (line 43) is carefully designed for the circumstances. She first echoes
and writes down, and so clearly accepts, Tahira’s previous contribution, “you had”.
She then asks “how many people?”, her question inviting attention to a generic detail
of the problem whilst also bringing it into existence. Framed as a question in this way,
followed by a pause, this move includes Tahira, who has the possibility of responding.
Verity answers her own question, however, moving the task forward in a tew words.
Tahira’s repetition of Verity’s new detail “six people” (line 44) is treated by Verity as
a request for justification. This comes through a switch in attention to mathematical
structure, “yeah ‘cause half of twelve is six” (line 45). This switch, which can be seen
as a rhetorical move, is accomplished as a justification. Indeed it is difficult to see
“half of twelve is six” acting in any other-way. Consider some of the alternative ways
this exchange could have been. At line 43, Verity could have said ‘you had/ six
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people/ half of twelve is six.” The recourse to structure seems to act as a justification,
even without the causal language of “’cause”. Indeed even if the structure is
introduced first, it still appears to act as a justification. At line 43, for example, Verity
could have said, ‘half of twelve is six/ so let’s do if you had six people.” Thus in this
exchange, attention to structure acts as a justification for a development in the generic
aspects of the problem.

Tahira accepts ‘six people’, indicated by her completion of the phrase “if you had”
started by Verity (line 46). Verity then completes the problem by offering a question,
“how many sweets would they get each.” She backtracks on this idea, “ac- no/
actually”. Her attention is once again, however, on generic aspects of the problem.
Tahira now redirects attention to mathematical structure once more, “twelve divide
six.” This statement appears to be an ‘answer’ to the ‘question’ that Verity has posed
in completing the problem. Although Verity is engaged in writing a question as part of
the task of writing a word problem, Tahira treats it as a ‘live’ question, and questions
generally demand answers (Sacks, 1987). But what does Tahira accomplish by
attending to structure once more? In her next turn, Verity affirms Tahira’s statement,
“yeah twelve divided by six” (line 50). Tahira has succeeded in bringing Verity’s
attention back to structure. This then allows Tahira to make a comment on the
structure of the problem. She says “do times™ (line 51) (this interpretation is supported
by Tahira’s intonation), linking back to her offering at the start of this extract to think
of a “times one” (line 36). This opening remark has framed the whole of the two
students” discussions. Tahira has been thinking of a times one, except that it has
turned out to be a division problem, as she acknowledges through her injunction to
“do times™. Thus Tahira’s redirection of attention (line 49) is rhetorically managed as
an answer to Verity’s statement of the problem’s question. This shift, however, also
sets up an opportunity for Tahira to critique the problem that has emerged as not
conforming to her originally expressed intention (though we cannot say if this was
really her intention or not). As before, mathematical structure is used as a justification
for this critique.

DISCUSSION

In this paper I set out to explore the role of attention in two students’ interaction as
they work on a mathematics classroom task. Drawing on work in discursive
psychology, interaction was seen as primarily a form of social action, leading to a
view of attention as something socially brought about and managed. I was particularly
interested in looking at how the dirccting of attention was accomplished between the
students, as well as in what that accomplishing achieved.

In examining the interaction between Verity and Tahira, [ identified moments where
attention was shifted between generic considerations and mathematical structure. In
the analysed extract, the rhetorical directing of attention to mathematical structure
acted as a justification (a social act) for a generic development of the problem and on
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a second occasion, as justification for a critique of the drafted problem. This brief
exploratory analysis suggests there is value in attending to the rhetoric of attention to
think about mathematical thinking.

NOTES

1. The details of the research through which I recorded Tahira and Verity are not directly relevant
to the discussion in this paper. The research is described more fully in Barwell, 2000, 2001.

ACKNOWLEDGEMENTS

I am grateful to students and teachers involved in this research, funded by ESRC grant

R00429934027.

REFERENCES

Antaki, C. and Widdicombe, S. (Eds.) 1998: identities in Talk. London: Sage.

Barwell, R. 2000: How many burgers can a human being eat? Writing Word Problems
when English is an Additional Language In Rowland, T. (Ed): Proceedings of
BSRLM 20(3) 1-6.

Barwell, R. 2001: Difficulties with mathematical word problems. In Wmler J. (Ed.):
Proceedings of BCME 5/ BSRLM 21(2) 63-74. .

Bruner, J. 1983: Child’s Talk: Learning to Use Language. London: Norton.

Bruner, J. 1990: Acts of Meaning. Cambridge, Mass.: Harvard Univ. Press.

Edwards, D. 1997: Discourse and Cognition. 1.ondon: Sage.

Edwards, D. and Potter, J. 1992: Discursive Psychology. London: Sage.

Sacks, H.: 1987: ‘On the preferences for agreement and contiguity in sequences in
conversation’, in G. Button and J. R. E. Lee (eds.), Talk and Social Organisation,
pp. 54-69. Clevedon: Multilingual Matters.

Sacks, H. 1992: Lectures on Conversation. Oxford: Blackwells.

Sacks, H. Schegloff, E. and Jefferson, G. 1974: “A simplest systematic for the
organization of turn-taking for conversation.” Language 50, 696-735.

Silverman, D. 1998: Harvey Sacks: Social Science and Conversation Analysis.
Cambridge: Polity.

Vygotsky, L. S. 1962: Thought and Language. Cambridge, M. A.: MIT Press.

Vygotsky, L. S. 1978: Mind in Society: The Development of Higher Psychological
Processes. Cambridge, M.A.: Harvard University Press.

Wertsch, J. V. 1985: Vygotsky and the social formation of mind. Cambridge, MA.:
Harvard University Press.

Wetherell, M. and Potter, J. 1992: Mapping the Language of Racism: Discourse and
the Legitimation of Exploitation. L.ondon: Harvester Wheatsheaf.

© BSRLM and others



