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This paper explores different kinds of interactmserved in South African mathematics classrooms in
order to unpack the notion of participation in mathatics learning. It argues that conventional gigest
and-answer methods do not promote the kind ofaditem that the new South African curriculum calls
for. It presents more appropriate kinds of interaws, where teachers maintain high task demands,
respond to genuine learner questions and supparvexsations among learners. The paper argues that

combinations of different kinds of interaction
mathematical thinking in classrooms.

ampost likely to support learner participation and

Introduction
The new curriculum in South African schools c3
for learners to participate in mathematics less
and to express their mathematical ideas. Lea
talk is seen to be important because it (i) shq
that learners are attending to the lesson; (igvesl
learners to express and clarify their own ide
(i) enables learners to share ideas with €
other; and (iv) provides teachers with informati
about what learners know and don’t know, 4§
how learners are thinking and trying to make se
of ideas. Teachers are encouraged to make
lessons more learner-centred by encourag
learners to contribute to the lesson.
However, teachers are given very
guidance as to what such participation actu
might look like. The new curriculum encourag
teachers to be facilitators, although what t
means, beyond “not telling” (Chazan & Ba
1999), is not often elaborated (see Brodie, 2(
for some ideas on this). Many teachers believe
if they ask questions and learners provide answ
learners are participating in the lesson. Howe
classroom research has identified a numbern
different interaction patterns, which, to varyif
degrees, are supportive of genuine mathema
thinking. This research shows that many quest
and-answer exchanges are not helpful
developing learners’ mathematical thinkin
Drawing on this literature and on research w
grade 10 and 11 mathematics teachers
Johannesburg, | identify a number of differe
kinds of classroom dialogue. | show that there
range of possibilities for learner-centred inte@act
in mathematics classrooms, which take us bey
the idea that teachers can encourage gen

dialogue and learner participation merely by asking
lIgiuestions.
pNs
[nélassroom discourse
wibout 30 years ago Sinclair and Coulthard (1975)
and Mehan (1979) identified a key structure of
asjassroom discourse, the Initiation-Response-
acteedback/Evaluation (IRF/E) exchange structure.
pThe teacher makes anitiation move, a learner
ncesponds the teacher providesfeedback or
nsvaluatesthe learner response and then moves on
hwira newinitiation. Mehan calls this basic structure
iRy sequence. Often, the feedback/evaluation and
subsequent initiation moves are combined into one

litfleturn, and sometimes the feedback/evaluation is

hligbsent or implicit. This gives rise to an extended
esequence of initiation-response pairs, where the
hirepeated initiation works to achieve the response
I,the teacher is looking for. When this response is
O8¢chieved, the teacher positively evaluates the
thatsponse and the extended sequence ends.

ers, Neither Sinclair and Coulthard (1975) nor
védehan (1979) evaluated the consequences of the
tRF/E structure. Other researchers (Edwards &
ngMercer, 1987; Nystrand, Gamoran, Kachur &
idatendergast, 1997; Wells, 1999) have argued that it
omay have both positive and negative consequences
ifor learning. Although this structure requires a
glearner contribution at every other turn (the
ithesponse move), and therefore apparently gives
iearners time to talk, much research has shown that
nbecause teachers tend to ask questions to which
sthey already know the answers (Edwards &
Mercer, 1987) and to ‘funnel’ learners’ responses
omoward the answers that they want (Bauersfeld,
uit@80), space for genuine learner contributions is
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limited. For this reason, some researchers suggest
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that a complete shift of the IRE structure |isasks, but that teacher and learners often coliode
necessary to achieve the goals of leamneeduce the demands of the task, asking narrower
engagement and inquiry. Classroom discussiogsiestions (Stein, Grover & Henningsen, 1996) and
should become more like conversations, with fheinnelling towards answers (Bauersfeld, 1980).
teacher being a participant in similar ways to thNystrand et al (1997) distinguish high-level
learners (Davis, 1997). However, there arevaluations from the more conventional
enormous challenges involved in creatingvaluations of the IRE structure. High-level
conversations in classrooms (Brodie, 2007) and evaluations endorse the importance, rather than the
can be difficult for teachers to move away from theorrectness, of a learner’s response, and allow the
IRE exchange structure (Wells, 1999). So, in try|ngontribution to modify or affect the course of the
to understand different possibilities for interaati | discussion in some way (Nystrand & Gamoran,
it is important to try to understand the benefitattf 1991). Nystrand and Gamoran also develop the
the IRE can afford. Whether the IRE has positiveotion of uptakewhich they describe as follows:
or negative consequences for learning will mpshany of the teacher’'s questions are partly shaped
likely depend on the nature of the elicitation gnby what immediately precedes them; the teacher
evaluation moves, which in turn influence theaakes the learners’ ideas seriously, and encourages
depth and extent of learners’ responses. and builds on them in subsequent discussion; the
Initiation moves are often in the form ofteacher's next question is contingent on the
guestions, and a number of researchers haearner's idea, rather than predetermined; the
focused on teacher questions. Nystragid al | teacher picks up on learner ideas, “weaving them
(1997) distinguish between “test” questions gnohto the fabric of an unfolding exchange”; and the
“authentic” questions. “Test” questions aim to findearner's ideas can change the course of the
out what learners know, and how closely theidiscussion.
responses correspond to what the teacher requiresDrawing on the above literature, | identify three
“Authentic” questions on, the other hand, ardifferent kinds of interaction that | observed in
guestions which do not have pre-specified answeSouth African mathematics classrooms and | argue
which convey the teacher's interest in whathat each of these kinds of interaction can create
learners think, and which serve to validate learngenuine dialogue through genuine learner
ideas and bring them into the lesson. Researchearticipation and teacher responsiveness. | begin
in mathematics classrooms have identified| by giving an example of the traditional question-
broader range of questions. and-answer method, and demonstrate how it might
Hiebert and Wearne (1993) have fguinhibit learner participation and thinking.
categories: recall; describe strategy; genefate
problem; and explain underlying features. Bogler Example 1: Questions and answers
and Brodie (2004) have nine categories whic®ne of the main reasons why teacher questions are
include: getting information; probing; exploringconsidered insufficient to ensure genuine particip-
concepts and relationships; and generatirgion and mathematical thinking is that teachers
discussions. Both these studies compare teagheften ask very low-level questions (Boaler &
using traditional and new curriculum materials|ifBrodie, 2004; Hiebert & Wearne, 1993; Jina, 2007)
the United States and show that although [thend they ask questions to which they already know
teachers using new curriculum materials ask the answers (Edwards & Mercer, 1987; Nystrand
significant number of questions that requ|r& Gamoran, 1991). Edwards and Mercer show that
information and recall, they also ask a broagd@urricula that encourage learner-centred teaching
range of questions than teachers using traditipnan put teachers in a double-binding situation, if
curriculum materials, and they ask more questiptsachers interpret such an approach as requiring
that require conceptual engagement from learnethem to get the required knowledge from learners.
While some of these questions may or may not e this situation, teachers are in the unenviable
authentic, questions that require learners to egplgoosition of having to ask questions of learners to
meaning and relationships help distinguislget particular knowledge from learners into the
between different kinds of teaching, and havpublic domain. If one learner doesn’'t know a
positive influences on learning (Boaler & Brodieparticular answer, teachers then ask other legrners
2004; Hiebert & Wearne, 1993). in the hope that someone will provide the expected
At the level of the feedback or evaluation moyeesponse (Edwards & Mercer, 1987; Lobato,
researchers have shown that teachers often he@iarke, & Ellis, 2005). Teachers continue to ask
with more exploratory, higher-order questions gnduestions, progressively narrowing their questions
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until such a simple question is asked that a lea
can provide it. This is the process identified
‘funnelling’ by Bauersfeld (1980).

The following extract from a grade 1
classroom gives an example of funnelling. T
class was working on the question: what chan
and what stays the same when the graph of §
shifts 4 units to the left and becomes y = (¥+4
One learner claimed that the axes of symmetry
the two graphs are different and the teacher as
him why they are different. The learner answe
that it is because the equations are differentth@d
following exchange ensued:

27 Reagil& The equations are different.

28 Teacher: The equations are different?

29 Reagile: rfods heayl

30 Teacher: The equations are different?
As long as you can have a difference
in the equations, then they differ?

31 Reagile: | think so.

32 Teacher: Okay, let's say we have
something like y equals... one was x
plus four squared, what if we have
another one, y equals minus x plus
four squared rites y = (x+4f, and
y = —(x+4)> on board. Are these
equations the same or different?

33 Learners: They are the same.

34 Teacher: They are the same?

35 Reagile: Ee [yes] the value of ‘a’,
whether it's negative or positive
determines the shape of the graph
(indicating with his hand)

36 Teacher: The value of?

37 Reagile: ‘a’ determines... okay, the
value of ‘a’ determines the shape of
the graph, so...ifaudible, indicating
with his handl

38 Teacher: So the value of ‘a’ determ-
ines the shape of the graph.

39 Reagile: Yes.

40 Teacher: So, but are you saying the
equations are the same?

41 Reagile:thinks, looks uncertajnyes.

42 Teacher: They are the same, if you
say they are the same, you simply
mean when we substitute our values
of x here and here, if we say x is two
here and here pfints to the two
equations on the boaydand you
simplify, you will come to the same
expression, when we simplify. Is that
what you are saying?

'ne 43 Reagile: ipaudible

as 44 Teacher: Okay, lets look at two and
negative two \rites 2 and —2 on the

1 board), are they the same?

he 45 Reagile: No.

ges 46 Teacher: Why no?

= X 47 Reagile: The other one is negative.

) (inaudible.

of 48 Teacher: The other one is negative,

ked the other one is positive. What about

fed those equations?

In this exchange the teacher challenged the
learner’s argument that because the equations are
different, the axes of symmetry will be different.
From the exchange it is evident that the teacher
wanted the learners to think beyond the particular
case that they were dealing with [y’=and
y = (x+4Y], where the equations are different, and
to think about whether different equations always
produce different axes of symmetry. The teacher’s
question about the two equations, y = (X+4)nd
y = —(x+4Y is a case of the teacher raising the task
demands, rather than lowering them (Stein, Smith,
Henningsen, & Silver, 2000). However, the teacher
was so intent on getting the learners to see that
different equations do not necessarily generate
different axes of symmetry that he ignored
Reagile’s thinking and narrowed his own
questions.

Some of the teacher’s questions indicate that he
does not agree with the learner (and hence the
learner is probably wrong). For example in lines 28
and 30, the teacher repeated the learner’s response
as a question “the equations are different?” with a
tone that suggested disagreement. Similarly in
lines 34 and 40, the teacher indicated disagreement
that the equations on the board are the same. These
are examples of a teacher asking questions to
which he already knows the answers (Edwards &
Mercer, 1987; Nystrand & Gamoran, 1991), and
that when teachers repeat questions it usually
means that the previous responses were incorrect
and the teacher is looking for a different answer
(Edwards & Mercer, 1987).

An analysis of Reagile’s claims in the above
exchange suggests that he was arguing that the two
equations essentially are the same, especially when
you consider the axis of symmetry. The only
difference in the two equations is the a-value,
which determines the shape of the graph rather
than the axis of symmetry. Reagile made this
argument even in the face of the teacher's
disagreement, suggesting that he was convinced of
his position. Although the teacher listened to

1
All learner names are pseudonyms.

Reagile and repeated his contribution in line 38, h
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did not see it as a contribution to the more gdngrguestioning created a situation where the teacher
guestion about differences in the axes of symmetwas responding much of the time to learner ideas
and so he ignored the gist of Reagile’'s argumerstnd he strategically used his responses to make
As the exchange progressed, the teacher narrowedching points. Viewing the video footage of the
his questions in a number of ways. By focusinghole sequence gives a sense of a different kind of
attention on the features of the two equatignslassroom, one that is more learner-directed
y = (x+4Y and y = —(x+4), he removed attention because learners actually initiate many of thesdea
from their relationship to the graphs, a move th&pace limitations do not allow me to show the
Reagile resisted by continuing to focus on thehole sequence but | will try to convey some of
relationships between the equation and the graphthe atmosphere of the dialogue by analysing a short
The teacher then went further by saying thatart of the exchange here.
they should merely consider substituting numbers The lesson concerned the theorem, ‘the angle
into the equations. Finally, he narrowed theubtended at the centre of a circle is twice the
guestion to whether 2 and -2 are the samg angle subtended at the circumference’. The
different, a question that is obvious to any gratlg learners had drawn a number of circles with angles
learner, and that is so simple that it completest | at the centre and circumference subtended by the
its relevance and context in relation to the oagjin same arc, measured the angles and seen the
task. In the exchange Reagile was reduced telationship empirically. The teacher pushed them
answering a simple question, rather than having his articulate the relationship in appropriate
genuine mathematical thinking taken seriously. | mathematical terminology and they struggled,
The above is an exchange between a very dopdrticularly with the word ‘subtend’ and with the
teacher and a very strong learner that weobncept that the two angles, one at the centre and
somewhat wrong. In this exchange the teacher trietie at the circumference, were subtended by the
to raise the level of the task, requiring mgreame arc. When learners could refer to particular
generalization. He had the knowledge to do so piatigles by name, they could articulate the theorem,
was able to put up the two equations y=(%4atd | however when pushed by the teacher to articulate it
= —(x+4¥ very quickly as an example of his ownmore generally, without naming angles, learners
thinking. In reflecting on the incident, the teachestruggled. The teacher spent about half the lesson
said that he was shocked by Reagile’s apparemm this issue, working with the IRE structure,
misconception, given Reagile’s strength |ipushing learners to articulate the theorem more
mathematics, which might have been a reason fappropriately.
his narrowing of the questions. The fact that In the second part of the lesson, the teacher
Reagile was able to articulate an argument ardked a learner to put up a diagram she had drawn
maintain a different position from the teacherwhere a diameter subtended a ninety-degree angle
suggests that there is space for thinking in thegt the circumference. This allowed the teacher to
class. However, in this case, the teacher waelp the learners further to articulate the theorem
listening evaluatively and looking for a particularand to grapple some more with the relationship
answer (Davis, 1997), which prevented him frorbetween the angle at the centre and at the
seeing the strengths of the learner’s thinking. Th@rcumference. As they were talking about this
teacher eventually narrowed the task completglgiagram, a number of issues came up for the
The fact that even very good teachers can end lgarners and they raised them as questions, which
funnelling exchanges and narrowing the tasthe teacher responded to. Here is an extract from
suggests that examples and models of how to apvdite extended exchange:
this situation might be helpful. In the rest ofsthi 301 Gavin: Sir, couldn’t B be a diameter
paper, | give three such examples. as well?
302 Teacher: Couldn’t?
Example 2: Reversingthe IRE 303 Gavin: ... B be a diameter?
This example comes from a grade 11 lesson in 304 Teacher: Can B be a diameter?
which learners asked a number of questions [and 305 Learner: No, it's not going through
the teacher responded to them. In an extenjded the centre.
exchange of about 120 turns there were 15 learner

guestions, averaging 1 learner question every 8
turns for about a quarter of the lesson. Thig is
unusual, since in many classrooms learners dg ot

ask questions regularly. Extended lear %glthi:rgot clear to the researcher which point treather was referring
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306 Teacher: It's not going through the
centre of the circle, okayGavin
nodg. David?

307 David: Sir, can you say that the angle
subtended from the diameter is always
ninety degrees?

308 Teacher: Okay, David is just saying
that the angle, which is subtended by
the diameter is always ninety degrees.
Can you see there, can you see this
diameter with a line over there, it
subtends one angle there, this
diameter, subtends one angle thigre
shows how the chord subtends the
different angles)so what are we
basically saying here now, it's not just
arcs that subtends angles, but a chord
can also subtend an angle. Let’s look
at that.

309 Learner: Are they always equal to
ninety?

310 Teacher: He says it's always equal to
ninety. Why are they always equal to
ninety?

311 David: Because they'll always be
one eighty.

312 Teacher: Because the diameter, the
angle, in other words that is formed
by the diameter, is always 180. If that
is always 180 then the angle at the
circle like you guys rightly said will
always be 90.

313 Learners: Aah

314 Teacher: But can you see, we can see
this BC as a chord, which is your
diameter. So what we saying is the
angle which is subtended by the
diameter is always equal to ninety, is
everybody getting that?

315 Learners: Yes.

316 Teacher: Where must that angle be,
however? David, d'you mind being
more specific?

317 David: It must be on the arc.

318 Teacher: It must be?

319 David: On the arc.

320 Teacher: Now you are saying that
any angle subtended by the diameter
is always equal to?

321 David: On the circumference

322 Teacher: The angle must be on the
circumference of the circle okay

323 Nathan(Inaudible)

324 Teacher: | don’t understand what
you're saying, just say it again

325 Nathan: Sir you said it must be on
the chord, Sir, but it is straight Sir, it's
touching both sides sfretches out
arms to indicate straight angle

326 Teacher: Okay. No | fully agree with
you Nathan, it must be the diameter,
you are saying that it must be
subtended by the diameter, in other
words this time, this time it's the
diameter that is opposite the angle,
it's the diameter that determines the
size of the angle, okay? Can you see
that there, the same link those two
points and the diameter?

327 Nathan: So if it was changed Sir, will
the others still equal whatever?

328 Teacher: What do you mean it was
changed?

329 Nathan: The diameter, if it was
changed, say if it was seventy five or
something.

In the above exchange of 29 turns there are 5
learner questions. The teacher dealt with the first
question (line 301) relatively quickly by getting a
response from another learner that satisfied Gavin.
At this point, David’s hand was up and the teacher
moved on to his question (line 307). The teacher
responded to David’'s question by revoicing it for
the class — articulating it more clearly so that al
could hear it and adding the weight of his voice,
that it was an important question to consider
(O’'Connor & Michaels, 1996). As the teacher did
this, another learner repeated the question (line
309). The teacher asked David to justify the claim
in his question, which he did, with reference te th
angle at the centre being 180 degrees. Again, the
teacher repeated David’s point and then asked
another question, which related to some of the
difficulties the class had been having earlier.nfro
lines 316 to line 322, the teacher used a tradition
IRE sequence to get David to see that the angle
should be on the circumference. Then Nathan came
in with two questions (lines 325 and 327) which he
did not articulate clearly and which the teacher
spent some time trying to clarify.

Exchanges like this are both learner- and
teacher-directed. They are learner-directed in that
the learners’ questions drive the dialogue and the
teacher is willing to divert from his teaching
agenda somewhat to listen to and work with
learners’ questions. They are teacher-directed in
that the teacher is still in control; he decides to
allow the learners to ask the questions and he
chooses how to respond to them. In this case, the
teacher had a number of ways of responding to the
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guestions: (i) he revoiced them, so that ot
could contribute to answering them; (ii) he as
for justifications; (iii) he worked to clari
guestions that were unclear; and (iv) he used
opportunities the questions presented to m
some teaching points and reverted to traditi
IRE mode to do so. The first three of th
responses correspond to higher-level evaluat
and uptake, where the teacher shows interest i
guestion, takes it seriously and makes it parhef
lesson (Nystrand & Gamoran, 1991).

The fourth response, using the learn
guestions to make teaching points is character
by a traditional IRE structure, although in thise
there was no funnelling. The first three respon
are characterized by what can be called a rev|
IRE learners initiating and the teac
responding. This reverse IRE is not a compl
reversal, because the teacher still teaches. He

not respond to the learner questions with ansy

only, as they would to him. Rather he choo

from a range of teaching moves, which sometin
shift him back to a traditional IRE. Neverthele§

the interaction during the reversal is much m
responsive and there is more real dialogue betw
teacher and learners.

So although this exchange interrupts
traditional IRE in some ways, it also maintains
This kind of exchange goes beyond traditio
guestion-and-answer exchanges in that there i
narrowing of the task demands, as in the previ
example, and there is definitely a sense of a &g
in dialogue with his learners, while still teachin
The following example shows learners talking
each other.

1

Example 3: Learner-learner dialogue

This example comes from the same grade
classroom discussed in Example 1 where
teacher funnelled his questions. In this case,
teacher supported an extended dialogue bety
two learners. The learners were talking about w
is similar in the graphs of y Zxy = (x+4f and y
= (x=3Y.

149 Mamoket& Oh, they are similar in...
why | am saying they are similar in
the y-values, we don’'t have the value
of q there, it shows that if it is not
there, it is zero, that value of g, that is
why they are the same throughout.

3 Much of the talk in this lesson was in Setswanae Videotapes
were transcribed in the original Setswana and tienslated into

beyond question-and-answer methods

ers 150 Teacher: comments?
ed Mapula?

151 Mapula: Which y-value, where is the
the y-value? For what? y-value of which
ke  point?
nal 152 Mamokete: For the turning point.
se 153 Mapula: Only?
ons 154 Mamokete: What do you mean?
thel55 Learners:ldugh)

156 Mapula: It means only they are

similar. You say they are similar in y-
rs’ values, don't you?
zed 157 Mamokete: Yes.

158 Mapula: So, | am asking that, you
es are implying that its y-value is zero?
rse1l59 Mamokete: Yes.
er 160 Mapula: For the turning point?
te 161 Mamokete: Yes.
doe 162 Mapula: Oh, what about there, our y-
vers  value is not the same.
ses 163 Mamokete: The other y-value?
nes 164 Mapula: For the other pointsn{
5S, audiblg on this graph, that lies on the
bre graph, the one on the graph, are they
een not the same?sfie is pointing at the

shee}
he 165 Mamokete: They are the same, these
it. graphs move to left and right, so there
hal is no way that they cannot be the
5 N0 same.
pous 166 Mapula: Oh.
ch 167 Teacher: Do you understand her
g guestion?

Questions,

t

to 168 Mamokete: Yes.
169 Teacher: What is she saying?
170 Mamokete: She says | am implying
that at the other points, besides the
11  turning point, the y-value is not the
the same, and | said they are the same.
the  (Aganang raises hand

eenl71 Teacher: Mm.
hat 172 Aganang: But that other time you
said that since there is no q, it means
then that the y-value is zero, but on
the other points.she is pointing at the
board
173 Mamokete:ifterrupts AganangWe
are talking about the turning point, |
am talking about the turning point.
In the exchange Mapula was pushing Mamokete to
be specific about which points she was claiming
had the same y-values. Initially Mamokete was
referring to the turning points only; she spoke
about the g value being zero in all three graplas an

English.

8

in line 152 she explicitly said she was talking
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about the turning points. However, throu
Mapula’s questioning, particularly in line 164, s
seemed to shift her view, saying that since

graphs moved horizontally, all the y-values

corresponding points) would stay the same. T
indicates a shift in her thinking, made through

conversation. However, when Aganang challen
her by saying that she was contradicting an ea
point, it seemed that Mamokete might shift back
her earlier position. Such shifting of positions
characteristic of genuine dialogue and suggests
the learner is thinking through her ideas far m
than a learner who tries to provide an answer
she thinks the teacher wants to hear. Through
interaction, the girls were exploring the nature
the graphs and their relationships to the equati

hrand listen to each other. The first opened therfloo
hdor contributions, while the second and the third
thatervened to ensure that the learners were net mis
otommunicating. The teacher’s third contribution
h@ipported Mamokete to repeat the point that she
hbad learned through the conversation, which then
jedlowed Aganang to come in, suggesting a
lieontradiction with Mamokete’s earlier position.

to This example is probably closest to the notion
iof ‘facilitator’ promoted in the new South African
tleairriculum documents. The teacher facilitated in
Driis way a number of times during two weeks of
[higsson observations. At the same time, he also
tmarrowed and funnelled his questions, as shown in
dhe first example. This suggests that no teachler wi
breonsistently use one style of teaching and may vary

They took seriously the roles of asking ahtbetween different approaches. It also raises the

answering questions to clarify each othe
thinking, and were taking up each other’s ideas
ways that teachers rarely do (Nystramcl, 1997).
We can raise the question as to whether the
girls, Mapula and Aganang, were asking authe

r'sjuestion of how the teacher worked in order to get
the learners to be able to interact like this. This
does not happen easily and requires a lot of work

tvearly in the year to establish the norms and ground

nticiles  for interacting in this way (Boaler &

questions, or whether they actually knew thelumphreys, 2005; Lampert, 2001; Staples, 2004).

answers to their questions but were pointing
contradictions and pushing their classmate
clarify her own ideas. We can't know the defin
answer to this, but from the questione
confidence and persistence and the actual cor
of their questions (for example lines 153 and 16
it seems that they did have an idea of poter
answers to their questions and were push
Mamokete to think more deeply. Also, the learn
had worked on the task in groups the previous (¢
and so would have thought through the ideas

out The foregoing interaction is predominantly
toetween two learners. The next example shows a
temumber of learners interacting around a
rstontroversial mathematical point.

tent

2), Example 4: Whole-class dialogue

tidhis example comes from a grade 10 classroom
inghere a learner had asked why —2 x 0 gives 0 and
ensot —0, since a negative times a positive should
lagive a negative. The teacher recognized this as an
amteresting question and allowed learners to dscus

had some confidence in their own positions. In thike issue:

case they were most likely modelling the way th
own teacher asks questions (Molefe, 2003).
while they were certainly evaluating Mamokete
ideas (see for example lines 153, 162, 172), t
evaluations did not serve to narrow or funnel

task but allowed Mamokete to clarify her thinkif
and to disagree with them (lines 165, 17
Although the girls work in initiation-response tar
and the exchange may look like an IRE in for

their questions and evaluations play a differeld o

from those in the traditional IRE. So here we
an IRE in form but not in function; the interactiq
is closer to a real dialogue.

The teacher took only three turns in t
exchange (lines 150, 167, 171), which is vg
unusual in mathematics classrooms. This tea
supported similar exchanges a number of time
his classroom. In this case his three turns did
make any substantial mathematical contributi

eir 152 Teacher: Eh, we can write negative

So  zero, what d’you want to say Victor?

's 153 Victor: No, Sir, zero is neutral, Sir.

neir 154 Teacher: Zero is neutral. What

he neutral? We are not driving a car here,

g ne?

0). 155 Victor: Zero can be positive, zero

L can be negative, Sir.

m, 156 Teacher: Hah? Is a zero positive or

negative?

bee 157 Learners:mutter inaudibly)Both.

n 158 Teacher: Yes, Grant, let's listen to
Grant. Come, come, let’s listen.

lis 159 Grant: Sir, on a number line you

bry won't find a negative zero or positive

cher  zero. Its just gonna be zero because

5 in - it's in between all those numbers.

not (inaudible

bns 160 Teacher: So is there a difference if |

but rather were directed at getting learners th

al write negative zero or positive zero?
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161 Learners: No. it's the same.

162 Teacher: It's the same thing?

163 Learners: Yes.

164 Teacher: Then, why do we write it
just as zero? Why don't | write
negative?

165 Learner: Because zero it’s....

166 Teacher: Yes, Fred.

167 Learner: Because zero, Sir,
nothing, Sir.

168 Teacher: Nothing.

169 Fred: Yes.

170 Emily: Sir, zero is just like x because
sometimes it's positive and sometimes
it's negative.

171 Teacher: No. If | write x, if | write x,
if I write x like this, is it positive x, or
negative x?

172 Learners: Positive.

173 Teacher: So if | write zero like this is
it positive zero or negative zero?

174 Learners: Positive, negative.

175 Teacher: Lebo?

176 Lebo: | ... positive.

177 Teacher: This is positive zero, Lebo?

178 Lebo: Ja, it is, because there’s no
sign.

179 Teacher: Positive zero.

180 Lebo: But, Sir, my question still
remains.

181 Teacher:
negative zero.

182 Learner: Ja.

183 Teacher: Must we write negative
zero?

184 Learners: No.

185 Teacher: Why not man?

186 Lebo: Why, why?

187 Fred: No, zero, it's nothing Sir. You
just give it a value....

188 Lebo: You can't say... | disagree
with Fred, you can't say zero is
nothing. What's the aim of writing it
if it's nothing, Sir?

189 Emily: Zero, it's a zero, it's not a
number [earners laughiny} Serious,
Sir. Sir, you said x can represent any
number but zero you can see it's a
nought sir.

190 Teacher: Ok, let's get finality here.
191 Lebo: If they say, if they say, zero
it's nothing. Why did you, em, you
give us an example like, zero times
zero plus one. If zero it's nothing,

why did you say zero times zero?

it's

So, let's, let's write

In the above extract of forty turns, five learners
made contributions. All of these contributions were
sensible and useful and many of them responded to
and built on previous contributions. The learners
were grappling with important mathematical ideas:
is zero a number; what does the sign in front of a
number indicate; and making links between their
numerical and algebraic knowledge. They were
also engaged in the discussion, because they found
the issue interesting and had contributions to make

The role of the teacher in this discussion is
interesting. | argue elsewhere that allowing for
such a conversation is an important move, even
though it diverted the class from the main issue
they were discussing (Brodie, 2007). The teacher
clearly recognized the question as useful and
thought it important to support a conversation
around this. In contrast to the previous example,
the teacher made many contributions to this
conversation, almost every turn. Some of his
contributions commented explicity on the
mathematics, for example in line 154, when he
implied that they can't use the word neutral td tal
about a number. In other cases he repeated learner
contributions (lines 162, 168, 171, 177) in a
“neutral” tone, allowing the learner to re-iterate
their position. In others, he repeated the question
under discussion (156, 160, 181, 185). In lines 181
and 185, the teacher actually suggested that they
can write negative zero and, together with Lebo
(line 186), challenged the other learners as to why
they were claiming that they could not. Although
the teacher remained neutral in some of his moves,
in others he suggested a position, not necessarily
his own position but one that would provoke and
challenge the learners. He asked questions to
which he knew the answers, but these questions
served to elicit genuine learner thinking. None of
his contributions narrowed the task, he did not
funnel learners to an answer, and he took their
ideas seriously, both Lebo’s, whose question
started the discussion, and the ideas of others who
contributed (except possibly for Victor's). So even
though this teacher takes almost half the turns in
the discussion, learners get to express their views
hear others and build on each other’s ideas.

Discussion and conclusions

In this paper | have built on existing literature
which argues that merely engaging in question-
and-answer exchanges does not necessarily allow
for genuine learner participation in the lessorr, no
takes learners’ mathematical thinking seriously. To
illustrate this point, | used an example (Example 1
of a teacher funnelling a learner through narrowing
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his questions, even when the learner was maki
valid mathematical argument. My main argumg
is that there are other ways of interacting t
support more genuine participation and thinking
gave three examples (Examples 2, 3 and 4) of 4
interaction that | have encountered in So
African classrooms — and | believe that there
more waiting to be described. These th
examples have a number of differences ;i
similarities, which | will discuss below.

My analysis of these examples contribu

some interesting insights to the already existingxample 4,

literature on classroom interactions. First it shg
that the IRE exchange structure can be shifted
in Examples 2 and 3. The shift happened
different ways in the two examples. In Example]
the IRE was partially reversed and the teacher
to respond to a number of learner questions
Example 3, learners interacted in initiatio
response turns, and their evaluations wor

hghanging teaching practice are slow and uneven
priisee also Slonimsky & Brodie, 2007).
hat This analysis also addresses some issues in
.felation to the kinds of questions that support
suelarner participation. Nystranet al (1997) argue
tthat such questions should be authentic. However,
e these three cases, we see a mix of authentic and
rfegon-authentic questions. In Example 2, the
hridarners’ questions were authentic, but the
teacher's were not. In Example 3, the learners’
equestions may or may not have been authentic. In
there were very few authentic
wquestions from the teacher, although Lebo’s
, @gestion that started the discussion was authentic.
iAnd so it seems that while authentic questions are
Zart of creating genuine dialogue, they may not be
hadfficient, on their own. It may be the case that
Bome authentic questions are necessary but that
nswitching between different kinds of questions is
dtle most helpful in supporting genuine

differently from those of a teacher, serving tolpt
one of their peers to think more deeply. So

exchange was more like a dialogue. Exampl}'

shows that the IRE does not need to shift in o
for dialogue to take place. In this case the tead
contributed in almost every other turn and many
his comments were evaluative or could be reat
such by the learners, but he still managed
support a conversation.

Another important insight that emerges frg
this analysis is that even when teachers manag
shift the IRE structure, they are unlikely to bdéea
to do this all of the time. In Example 2, we sew/h
in responding to learners’ questions, the tead
switched into an IRE mode in order to make so
teaching points, and then switched back to a n
responsive interaction pattern. It is likely thatls
switching between modes is appropriate ag
teaching technique, both in terms of support
participation and learning, and also in terms
expectations for teacher change. It is a far
daunting task to change some aspects of o
practices and interaction patterns, rather t
having to let go of everything. The first teacher

isparticipation.
is What the three examples of dialogue have in
@bmmon — and what is different from the first case
der is that the teachers did not narrow the task
hgemands and did not funnel learners towards an
@nswer. It may be that the insights of Bauersfeld
I 66980) and Steiret al. (2000) are key here, and
that to increase participation and mathematical
thinking, teachers need to learn to maintain the
mask demands. This is not an easy task as $tein
ealo (1996; 2000) show, because time constraints
b and teachers’ genuine desire to help learners serve
oto lower task demands. A case study of curriculum
henplementation in grade 10 in 2006 shows that a
meacher who did select higher level tasks, as
orequired by the new curriculum, was not able to
maintain the level of the tasks during classroom
iateraction, and his interaction patterns served to
ngarrow and funnel the tasks (Jina, 2007; Modau,
A@007). This has important implications for teacher
esievelopment. It might be that focusing on both the
hgeal of selecting higher order tasks and working to
nanaintain the level of the tasks in interaction with
ilearners is a useful first step, which will allow

interesting in this regard because he is the tea
in the study who managed most to support lear
to question each other. This teacher had
working on this practice for some years befor
visited his classroom and was very successfu
doing it. At the same time he also funnelled
narrowed his questions (as did the other
teachers). This adds to the point that teachers
be able to make some changes at some tim
their teaching, but at other times may revert
more conventional methods. The processe

heachers to focus on what to do, rather than on
emhat not to do.
e€imally, this study raises an important question:
How did these three teachers manage to achieve
| genuine participation, at least for some of theetim
nith their lessons? This question is beyond the scope
this paper, and has been addressed somewhat by
ers (Boaler & Humphreys, 2005; Chazan, 2000;
sLimmpert, 2001; Staples, 2004), although in non-
t8outh African contexts. These studies describe
bbw teachers do manage to create classroom
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cultures that support participation and learning
need to do similar research to see how to ach
participation in the South African context. W
know that such classrooms are not often seen
South Africa, the rest of Africa, and beyoi
(Brodie, Lelliott, & Davis, 2002; Chisholm
Volmink, Ndhlovu, Potenza, Mahomed, Mull&t,
al, 2000; Cuban, 1993; Sugrue, 1997; Tabula
1998; Tatto, 1999). However, it is my view th
when genuine participatory classrooms are cre
they can be liberating and empowering for b
teacher and learners, as the above examples s
Developing such classrooms is a goal that is
worth working towards.
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“One of the big misapprehensions about mathematics
that we perpetrate in our classrooms is that the
teacher always seems to know the answer to any
problem that is discussed. This gives students the
idea that there is a book somewhere with all the right
answers to all of the interesting questions, and that
teachers know those answers. And if one could get
hold of the book, one would have everything settled.
That's so unlike the true nature of mathematics.”

Leon Henkin
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