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Abstract 
This paper engages with the debate as to whether reform pedagogies promote or inhibit equity 
in mathematics learning, particularly in under-resourced countries. A key issue in the debate is 
whether teachers can simultaneously engage with learners' current knowledge and experience, 
as well as ensure mathematical progression and development. Using data from two classrooms 
in South Africa, one well resourced and one poorly resourced, I show how this can be done. I 
use two coding systems, one for learner contributions and one for lesson structure to show how 
the teachers managed this tension in their lessons. 
 
Introduction 
This paper has two foci: one substantive and one methodological. Substantively, the paper 
engages with the relationships between reform pedagogy and equity. It is well known that 
mathematics achievement is inequitably distributed both among countries (as shown by 
international comparison studies such as TIMMS) and within countries, along the dimensions 
of race and class. Worldwide, reforms in mathematics education over the past 20 years have as 
a goal the reduction of inequalities in mathematics achievement and learning. In South Africa, 
curriculum developments over the past ten years have encouraged teachers to listen to and take 
learners' ideas seriously, and to build on what learners know (Department of Education, 1996). 
An important critique of such approaches has been that they will widen, rather than narrow, the 
gap between advantaged and disadvantaged learners and schools, because working with 
learners' ideas can make mathematical progress and development more difficult to achieve. In 
this paper I use data from two schools in South Africa, one extremely well resourced and 
serving predominantly wealthy learners, and the other relatively poorly resourced and serving 
extremely poor learners, to argue that it is possible for teachers in poorer schools with weaker 
learners to structure lessons in ways that both take account of learners' ideas and enable them 
to make mathematical progress.  
 
Methodologically, this paper develops two sets of codes to analyse classroom data. The first set 
categorises learners' contributions in the lessons and the second describes lesson structure. 
Codes for learner contributions describe how learners participate in the lessons and grapple 
with important mathematical ideas. Codes for lesson structure show how teachers enable and 
constrain particular kinds of learner contributions and how teachers support the development 
and progression of mathematical knowledge during the lessons. Together these sets of codes 
allow an analysis of how different teachers' practices might develop more equitable 
mathematics teaching and learning. 
 
Who is served by reforms? 
In order to understand the relationships between reform pedagogy and equity it is necessary to 
understand these two notions in some detail. The notion of equity has a range of meanings. 
Equitable outcomes are often taken to be equal mathematics achievement, reflected in marks 
                                                 
1 This paper is a modified version of a paper originally presented at MES4, the fourth International Mathematics 
Education and Society conference, Gold Coast, Australia, July 2005. 
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on tests – either national examinations or research assessments. These are important, but do not 
tell the whole story (Boaler, 2004; Boaler & Greeno, 2000; Brodie, Shahan, & Boaler, 2004). 
Test scores give an overview; they paint the big picture in broad sweeps and show how large 
populations are achieving. It is more difficult to make links between test outcomes and 
particular teaching approaches, although this has been done in some cases. Moreover, Boaler 
and her colleagues argue that equity in mathematics teaching is multidimensional and, in 
addition to mathematics achievement, entails the development of mathematical identities 
among learners, as well as ways of working mathematically with others. They also argue for 
"equitable teaching practices" such as asking conceptual questions, keeping the level of 
mathematical challenge high, enabling broader participation of learners in class and supporting 
learners' accountability to each other and to the mathematics. In this paper I focus on equitable 
teaching practices and learner participation and show how the former support and constrain the 
latter.  
 
The notion of reform pedagogy can also have a range of meanings. In some countries, for 
example the United States, reform pedagogies can be defined by the materials that teachers 
use; there are reform and traditional texts in use in different classrooms (Boaler, 2002b; 
Fraivillig, Murphy, & Fuson, 1999; Hiebert & Wearne, 1993).  However, the work of Boaler et 
al. shows that the same sets of materials can give rise to very different teaching approaches 
(Boaler & Brodie, 2004). In South Africa, distinctions between 'traditional' and 'reform' have 
even less meaning, since all teachers are expected to work with the new curriculum, which is a 
reform curriculum, and at the same time, very few do (Brodie, Lelliott, & Davis, 2002a; 
Chisholm et al., 2000; Jansen, 1999; Taylor & Vinjevold, 1999). Nevertheless the curriculum 
documents encourage teachers to take learners' ideas into account and seriously engage with 
them. In general, reform pedagogies encourage tasks that demand connections between 
different mathematical representations and ideas and generalisation across them (Hiebert & 
Wearne, 1993; Stein, Smith, Henningsen, & Silver, 2000), together with increased 
participation, communication, justification and explanation from learners (Boaler, 2002a; 
Boaler & Humphreys, 2005; Hiebert & Wearne, 1993). Teachers are encouraged to "hold 
back" with their own mathematical ideas in order to "facilitate" learners' ideas and thinking.2
 
Teachers who attempt to take learners' ideas seriously are faced with a key dilemma between 
validating learners' knowledge and transforming it. Ball (1996) expresses the dilemma as how 
to respect both the integrity of the students' thinking and the integrity of the mathematics. For 
example, when her students argued that 5/5 is bigger than 4/4 because 5/5 has more pieces, 
Ball had to work out how they were thinking about fractions in order to make this claim and 
how to work to get them to understand the equivalence of 5/5 and 4/4. Another way of 
expressing this dilemma is when and how the teacher might intervene when learners go off 
track or make mistakes. Research on misconceptions (Confrey, 1990; Smith, DiSessa, & 
Roschelle, 1993) suggests that misconceptions are an important step en route to correct 
mathematical knowledge. However, for the teacher, the challenge is how long to allow errors 
to persist publicly in the classroom, and exactly when and how to step in and challenge them.3 
This concern is a variant of the "teacher's dilemma" (Edwards & Mercer, 1987; Jaworski, 
1994). In classrooms where the teacher wants learner participation, how does she manage to 
elicit the knowledge from learners that she wants to teach? As long as the teacher genuinely 
allows learners to express their thinking, she cannot be sure that it will help to build towards 

                                                 
2 For more detailed discussions and critiques of the notion of "facilitator" see Brodie (2003), Brodie and Pournara 
(2005) and Chazan and Ball (1999). 
3 My pre- and in-service students worry about a proliferation of misconceptions in their classrooms and whether these 
might be powerful enough to unseat correct ideas. 
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what she is trying to teach, and if learners do divert significantly from her agenda, she will 
have to work harder to bring them back. 
 
In South Africa, the dilemma is complicated by the fact that the large majority of both teachers 
and learners have extremely weak mathematical knowledge. While most teachers are 
extremely supportive of the ideas in the new curriculum and try to teach in the ways it 
suggests, they are not usually successful (Brodie et al., 2002a; Chisholm et al., 2000; Jansen, 
1999; Taylor & Vinjevold, 1999). These research studies suggest that teachers interpret the 
new curriculum as requiring particular forms, such as group work or increased learner talk, 
rather than paying attention to the substantive content of what learners are saying (Brodie, 
Lelliott, & Davis, 2002b). When teachers, particularly, but not only, those with weaker 
mathematical knowledge, struggle with the dilemma of both validating learners' thinking and 
developing it, they usually resort to one or the other. They might ignore the learners' 
contributions in order to focus on the mathematics that needs to be learned. This is often the 
case when learners' knowledge is weak and their misconceptions become evident. On the other 
hand teachers might focus on the learners' contributions at the expense of the mathematics. 
Classrooms have been observed where there is a lot of learner talk on task, but very little 
mathematical development through the lessons because the teacher does not engage with 
learner ideas to take them forward (Brodie et al., 2002b; Taylor & Vinjevold, 1999).  
 
In response to this situation, some South African researchers predict that if teachers try to 
facilitate learner participation rather than teach the mathematics directly, learners who are least 
resourced will suffer. They argue that poor, mainly black, learners with already weak 
mathematical knowledge will be most disadvantaged when the close control and framing that 
are features of the traditional curriculum are lost (Chisholm et al., 2000; Taylor, Muller, & 
Vinjevold, 2003; Taylor & Vinjevold, 1999). They argue that if schools are to produce equity 
they must make the knowledge of power accessible to all (see also Delpit, 1986). If this 
knowledge is implicit or less available in the classroom, those who have other means of 
obtaining it will do so, whereas those who do not will be left disempowered. One response to 
such arguments is to maintain traditional pedagogy, and try to strengthen it, for example by 
increasing teachers' conceptual knowledge (Taylor & Vinjevold, 1999). However, Boaler 
(2002b) argues that maintaining traditional pedagogy will lead to even more inequities, 
because the benefits of reform pedagogy will be available only to those who are already 
advantaged, and poorer learners will continue to be under-served by pedagogies of poverty 
(Haberman, 1991). Boaler (2002b) argues for the strengthening of reform pedagogies by 
explicitly developing equitable teaching practices such as maintaining high level mathematical 
demands while enabling learner participation, and by explicitly developing learning practices 
among learners such as how to begin exploring open-ended problems and how to explain and 
justify ideas.  
 
There is some evidence, from the United States and England, that teaching aligned with visions 
of reform produces better and more equitable achievement, learning and identities in 
mathematics (Boaler, 2002a; Hickey, Moore, & Pelligrino, 2001; Schoenfeld, 2002). There is 
little similar evidence from South African schools, which is partly due to the fact that the 
curriculum has been in operation for a much shorter period of time. More importantly however, 
it is difficult to gather such evidence because of the difficulties of deciding what counts as 
"reform" practice in order to compare. Since we have a national curriculum, which most 
teachers support, all teachers are ostensibly working with a reform curriculum. However, the 
research quoted above suggests that very few actually are. This paper looks at two South 
African teachers both of whom were knowledgeable about the new curriculum and were trying 
to implement some of the new ideas in their classrooms. One teacher taught in a poorly 

 15 
 



Teaching mathematics for equity 

resourced school which served very poor learners and the other taught in an extremely well 
resourced school serving predominantly wealthy learners. The teachers developed a set of tasks 
in order to elicit and engage with learners' mathematical reasoning and tried to support learner 
participation around the tasks. In describing their practices, I show how both teachers managed 
to both work with learners' ideas as well as make mathematical progress in the lesson. 
 
The teachers, their contexts and the data 
Mr. Peters teaches in a government school that has only black learners, the majority of whom 
come from very poor homes. I used school fees and teachers' reports of parent occupations as 
an indication of learners' socio-economic status. Mr. Peters' school charges R400 per year and 
most parents are unskilled workers, with many unemployed. The Grade 10 class in which the 
research took place had 45 learners. The classroom had "old style" desks with adjoined chairs 
for each learner. There was a chalkboard and chalk, no overhead projector and screen and no 
electricity, so on rainy days the classroom was dark. Some windows were broken and the paint 
was peeling off. The school is located in an area where there is gang activity and some of this 
spills into and involves learners at the school.  
 
Ms. King teaches in a private school, where most learners are from extremely wealthy homes, 
with the exception of the teachers' children and a few learners on scholarships. Almost all 
learners are white. The school fees are R40 000 per year and many parents are professionals or 
company executives. The Grade 10 class in which the research took place had 27 learners and 
was the second highest of seven streamed classes. The classroom is part of a newly built wing 
of the school, is carpeted and has air-conditioning. There is a big table and chair for each 
learner, which can easily be arranged for group work. There are whiteboards and pens, 
cupboards and tables for storing paper and worksheets, an overhead projector and screen, and a 
television set which can be used for presentations from a computer.  
 
At the time of the study, Mr. Peters had 13 years mathematics teaching experience and Ms. 
King had 11. Both have extremely good mathematical content knowledge and pedagogical 
content knowledge. They were both students on an in-service mathematics education course 
and were thus better informed than most teachers about the new curriculum. As part of the 
research study, they worked together to develop a set of tasks that would elicit mathematical 
reasoning from their learners and planned how they would go about working with learners' 
thinking. An analysis of the tasks (Brodie, 2005b) shows that they make higher level cognitive 
demands on learners; require non-algorithmic thinking; admit multiple solution strategies and 
representations; do not suggest specific solution approaches; and require learners to integrate 
existing knowledge to form understandings of new relationships. They therefore can be 
classified as reform-oriented tasks. An analysis of the teachers' engagement with learners' ideas 
suggests that they did this in a variety of ways, which enabled learners' participation in and 
engagement with the mathematical ideas (Brodie, 2005b). 
 
I observed and videotaped a week of lessons for each teacher where they used these tasks. I 
also interviewed both teachers a number of times and conducted task-based interviews with the 
learners. On the basis of the learner interviews and my observations it was clear that Mr. 
Peters' learners were operating far below Grade 10 level, while many of Ms. King's learners 
were advanced for Grade 10. This paper focuses on my analysis of the whole-class portions of 
the lessons. Data from the interviews were drawn on where relevant. The lessons were 
videotaped, transcribed and coded on the transcript while watching the videotapes. To analyse 
the lesson data, I developed two coding schemes, one for learner contributions in the lesson 
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and one for lesson structure and progression in the lesson over time. I coded three lessons for 
each teacher.4
 
Learner contributions 
Learner contributions are indicators of a number of important aspects of the teaching and 
learning that is happening in the classroom. First, they show the extent to which learners are 
participating in and grappling with important ideas in the lesson. Second, they give indications 
of how the teacher is supporting learner participation. Third, they are indicators of the strength 
of learners' knowledge and confidence in the subject. I developed the following set of 
categories for learner contributions: Basic Errors, Appropriate Errors, Missing Information, 
Partial Insights, Complete and Correct and Beyond Task.  
 
A first important distinction is between contributions that could count as complete and correct 
responses to a task, and those that were partial responses in some way, along either of two 
dimensions: completeness or correctness. Complete, Correct contributions are those that 
provide an adequate answer to a particular task or question. For example, in response to the 
task: Can x2 + 1 = 0 for x a real number? the response: "No, because for x2 + 1 to equal zero 
x2 would need to be –1 and x2 cannot be negative", is a Complete and Correct contribution.  
 
Partial contributions are those that are either incomplete or incorrect in some way. There are 
three kinds of partial contributions, one of which is incorrect, one of which is incomplete, and 
one of which is both. An Appropriate Error is an incorrect contribution that mathematics 
teachers would expect at the particular grade level in relation to the task. For example, a claim 
that –x represents a negative number, coming from a Grade 10 learner would be classified an 
Appropriate Error. Appropriate Errors are distinguished from Basic Errors, which will be 
discussed below. A contribution that is Missing Information contains correct mathematics, but 
is incomplete, when a learner presents some of the information required by the task, but not all 
of it. For example if a learner says that x2 is always greater than zero, she is missing the 
information that x can be zero and therefore x2 is always greater than or equal to zero. A Partial 
Insight contribution is one where a learner is grappling with an important idea, which is not 
quite complete, nor correct. An example of a Partial Insight would be when a learner argued 
that as she substituted lower numbers, the value of x2 + 1 decreased. Therefore, if she tried a 
negative number for x, she would obtain zero for x2 + 1.  
 
A second distinction that is important is between Appropriate Errors and Basic Errors. Basic 
Errors are errors that one would not expect at the particular grade level, for example, errors in 
multiplying 1/2 by 1/2 in a Grade 10 classroom. Basic Errors are in a different relation to the 
task, because they indicate that the learner is not struggling with the concepts that the task is 
intended to develop, but rather with other mathematical concepts that are necessary for 
completing the task, and have been taught in previous years.  
 
Finally, contributions that go Beyond Task requirements are contributions that are related to 
the task or topic of the lesson but go beyond the immediate task and/or make some interesting 
links between ideas. For example, in response to the task: can x2 + 1 be 0 if x is a real number, 
the response: If x is √-1, then x2 can be 0, goes beyond the task because it brings in complex 
numbers. 
 

                                                 
4 There were four teachers in the study although this paper focuses only on two. The codes were developed for and 
apply across all the teachers. 
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To code learner contributions, I had to decide what counted as a contribution. Every idea that 
was stated publicly by a learner during the whole class session5 was counted and later 
elaborations of the same idea, by the same or other learners, were counted as new 
contributions. Sometimes a contribution was stated in one turn of learner talk and at other 
times it took a few turns for a contribution to be completed. Written as well as oral 
contributions were counted, although the vast majority of contributions were oral, and written 
contributions were usually accompanied by oral explanation. Ideas that were initiated by 
learners as well as responses to teacher questions were counted. Contributions that were made 
with substantial teacher help were also counted but chorused answers were not. 
 
These codes could account for all of the learner contributions in the lessons except for a small 
number that were so unclear that I could not make out the learner's meaning. Table 1 shows the 
distribution of learner contributions across the two classrooms. 
 
Table 1: Distribution of learner contributions (percents of total) 

 Mr. Peters Ms. King 
Basic Errors 21 1 
Appropriate Errors 19 17 
Missing Information 11 10 
Partial Insights 8 3 
Complete and Correct 35 59 
Beyond Task 3 7 
Unclear 4 2 

 
The biggest differences across the two classrooms are in the Basic Errors and Complete and 
Correct contributions. This can be accounted for by the differential knowledge of the learners, 
but, as I will show in the next section, can also be linked to the teachers' different pedagogies. 
Also of interest are the small differences between Partial Insights and Beyond Task 
contributions. The Beyond Task contributions in Ms. King's class can be accounted for by the 
stronger knowledge of the learners and by their access to other resources. Half of these were 
about the fact that √-1 can solve the equation x2 + 1 = 0, which a group of learners had 
discussed with another teacher the previous day. The fact that Mr. Peters' learners showed 
more Partial Insights than Ms. King's learners is surprising, given their weaker knowledge. 
This suggests that although his learners were weak, they also grappled with important ideas. I 
will argue that this was supported by his pedagogy. Finally, the fact that Appropriate Errors 
and Missing Information contributions are similar across the classrooms suggests that these are 
not directly related to learner knowledge or the teachers' pedagogy; in fact a previous analysis 
suggests that they are task-related (Brodie, 2005b). In the next section, I will discuss how the 
teachers' pedagogies account for the differences in learner contributions. 
 
Teaching towards equity: Lesson structure 
In order to describe teaching over time, I developed a set of categories for lesson structure. In 
Ms. King's lessons, I identified two kinds of lesson structure: parallel and hierarchical, while 
Mr. Peters' lessons could be characterised as hierarchical with detours. 
 
In a parallel structure, learner contributions are linked only in that they are all responses to the 
same question. Neither the teacher nor the learners explicitly link their ideas to each other, or 

                                                 
5 For the purposes of this paper, the group work is not analysed. In Ms. King's lessons the whole class portion was just 
over one third of all the teaching time (55 out of 150 minutes) and in Mr. Peters' lessons it was just under half (68 out 
of 145 minutes). 
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to other mathematical ideas. Each idea is discussed for some time and then the conversation 
moves to the next idea. In response to the task "Can x2 + 1 = 0?" Ms. King put up four learner 
contributions, which they had generated the previous day in their groups and which she had 
read. Two of these were Complete and Correct and two were Appropriate Errors. Ms. King 
asked for comment on each solution and encouraged learners to discuss them. Thus each idea 
was given equal status as an idea worthy of discussion. Through the conversation, Ms. King 
worked to correct the Appropriate Errors. She was able to do this relatively quickly, with the 
help of learners who understood the errors that their classmate made and could comment on 
them. However, she did not make links across the different solutions. For example, the two 
Appropriate Errors were: a learner arguing that x2 can be represented as –(1)2; and a learner 
arguing that –x represents a negative number. Both of these suggest difficulties with the 
representation of negative numbers algebraically, which Ms. King might have chosen to work 
on in more detail, bringing the two responses together.  
 
Parallel structures can be associated with reform teaching and, across the four teachers in my 
data set, occurred most often in report-backs from group work. They give learners 
opportunities to express their thinking and to hear and discuss the thinking of others. However, 
they may not take the learners beyond their current ways of seeing, except to correct mistakes. 
 
In an hierarchical structure, the mathematical ideas build on each other. Usually the teacher 
initiates ideas and builds the progression, but sometimes learners do. Table 2 below shows how 
Ms. King's questions built hierarchically to the point she wanted to make. There is a more 
obvious, linear progression of mathematical ideas.  
 
Table 2: Hierarchical structure 

Teacher  question Learner cntribution Code 
If I want to represent an even number, how 
would I do it in algebra? 

2x complete, correct 

And an odd number? 2x-1 or 2x+ 1 complete, correct 
Now, we've thrown this x in, what does x mean? x can be any real number appropriate error 
x can be what? x can be any real number appropriate error 
Uh, can it? Let's talk about even numbers. For 
even numbers, what can x be?  Can x be minus a 
half? 

No, Yes appropriate error/ 
complete correct 

Can x be .3? No complete, correct 
What can x be? Natural numbers complete, correct 
What are natural numbers? 1,2,3 complete, correct 

 
Hierarchical structures look very similar to the IRE structure identified by Mehan (1979) and 
can be associated with traditional teaching. They enable progression in the lessons but do not 
leave much space for extended learner contributions and grappling with ideas. The example 
above shows how this structure worked to constrain learners' contributions and how most of 
the contributions are Complete and Correct. Ms. King's teaching moved between parallel and 
hierarchical structures, suggesting that she worked with both reform and traditional pedagogies 
in ways in which she thought appropriate. This gave space for both extended learner 
contributions and for her to ensure mathematical progression.  
 
Mr. Peters' pedagogy illuminates another way of balancing learner contributions with 
mathematical progression, what I have called an hierarchical structure with detours. Similarly 
to Ms King, Mr. Peters had read the responses to the task generated by the groups the previous 
day. He chose three contributions to put on the board for discussion. The first was an 
Appropriate Error and was made by the vast majority of groups in the class. The second was a 
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Partial Insight, generated by three groups and the third was Complete and Correct which only 
one group had generated. So Mr. Peters chose contributions to illuminate different ways of 
seeing the task, both correct and incorrect, as did Ms. King. In addition, he had a very clear 
sense of a hierarchy among the responses. He structured his lesson using this hierarchy and 
planned to work through the responses in the above order, identifying the strengths and 
weaknesses of each solution and showing how each was an improvement on the previous one. 
As he began to work through the responses however, learner contributions came up which 
required detours. 
 
The first contribution that Mr. Peters put up for discussion was an Appropriate Error, that x2 + 
1 could not equal 0 because x2 + 1 could not be simplified and had to remain x2 + 1. This 
response was of concern to Mr. Peters because it showed that learners were not working with 
the idea that x2 + 1 was a variable expression that could take different values depending on the 
value of x. Mr. Peters opened up this contribution for discussion, asking the learners who had 
produced it to explain their thinking. This led to an extended discussion. During the discussion, 
a number of Basic Errors came up. Learners claimed that x2 + 1 = 2x2, that x2 = 1, and that 
x=1, because "there's a 1 in front of the x". Mr. Peters detoured from the main discussion to 
deal with these Basic Errors. Basic Errors emerged often in Mr. Peters' lessons, usually in the 
context of a discussion of an Appropriate Error or Partial Insight. Mr. Peters' response was 
always to open these up for discussion, try to ascertain how widespread the error was, move 
quickly to correct it, and then move back to the original discussion of the Appropriate Error or 
Partial Insight (see Brodie, 2005a for a more detailed discussion of how Mr. Peters responded 
to Basic Errors). 
 
Extended discussions of Appropriate Errors also led to Partial Insights. In the case discussed 
above, Tebogo argued: "x2 is already a value" and "there's already a number there". This 
suggests that he was thinking about the role of the x2 in the expression x2 + 1, although not 
necessarily that it has to be positive or zero. Lebo argued that they would not get to zero, 
because they were always adding 1. She was clearly working with the elements of the 
expression in relation to each other, but had not yet fully expressed the crucial part that x2 
could not be less than zero. Fred seemed very convinced that adding the two numbers x2 and 1 
would not enable the expression to be zero, but similarly to Tebogo was unable to fully 
articulate his reasoning. Tebogo's and Fred's Partial Insights are in the extract below: 
 
Tebogo: I don't know because I said it can't be 0 because of uh, x2 is already a value 
Mr. Peters: What, what, what's the value, what's x2's value 
Tebogo: I said it's a var, a variable, um, number,  
Mr. Peters: Ja 
Tebogo: So its, there's already a number there 
Mr. Peters: What, what number do you see 
Tebogo: I didn't choose a number 
Mr. Peters: I want to know what, just, what you were thinking about, what number did you see, 

Fred, you were gonna say something  
Fred: Sir, it's because that sum, it has no value than 0, and even if you added the sum with 

another sum, its going to give you a higher value, but it will never give you 0, sir 
Mr. Peters: You saying that if I add, this is the sum, if I add x2 plus, what do you call this 

number, a value 
Fred: Nods 
Mr. Peters: What value do you see here, Fred, the 1, The 1, what did you call that value, when 

you adding a value with a value to give you a higher value 
Fred: No sir, they the same values, sir, but it will never give you 0 sir 
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Tebogo and Fred showed some intuitive insight into how the expression works, that with more 
articulation could have formed the beginnings of a theoretical or deductive explanation for why 
x2 + 1 can't be zero. Mr. Peters tried to help them articulate their ideas by probing for what they 
meant by x2 being "a value" or what its value might be. In this case he was not successful in 
supporting more clear articulations of the learners' intuitive ideas.  
 
Another Partial Insight that came up in this class was that of empirically testing numbers for x 
to see whether the expression x2 + 1 could be zero. Some learners had tested the expression 
with positive numbers and zero, but had not gone beyond zero. Only the group who got the 
Complete, Correct response had gone beyond zero. Mr. Peters used this contribution to engage 
with the error in the first contribution, trying to get the learners to see that x2 + 1 can take a 
range of values as x takes a range of values. Again, as this discussion progressed, many Basic 
Errors surfaced, for example learners saying that 1/2 x 1/2 = 1. Mr. Peters detoured to deal with 
these and then came back to his main point, which was how to test the conjecture that x2 + 1 
could not be zero. Through discussion, Mr. Peters got other learners to see going toward zero 
and then beyond it as a systematic process of testing the expression. The conversation moved 
smoothly into a discussion of the Complete, Correct contribution, which was that for x2 + 1 to 
equal zero x2 would need to be –1 and x2 cannot be negative.  
 
So Mr. Peters worked hierarchically with a clear sense of where he was going in the lesson as a 
whole, and at the same time was able to diverge from his carefully planned structure to open up 
and take into account learners' ideas. However, he never diverged completely; he always came 
back to his agenda of discussing the task and more importantly he linked the different 
contributions together as increasingly appropriate ways of approaching the task. He built a 
progression through the contributions for the learners. His pedagogy accounts for the 
interesting mix of Basic and Appropriate Errors and Complete, Correct contributions, together 
with a small number of Partial Insights as shown in Table 1. His pedagogy also shows how an 
hierarchical structure with detours can be used to maintain the frame and structure of the 
lessons while simultaneously opening the frame up to take account of learner input in a reform-
oriented way. 
 
Although the purpose of this paper is not to compare the two teachers, it is illuminating to 
remark on some similarities and differences across the two classrooms. First, although the 
nature and number of Appropriate Errors in the two classrooms was similar, they were far 
more widespread in Mr. Peters' class. Both teachers opened these up for discussion, but in Ms. 
King's class other learners quickly corrected these. This did not happen in Mr. Peters' class, 
and so he continued the discussion for longer periods, which allowed both Basic Errors and 
Partial Insights to emerge. The Partial Insights that emerged in his classroom did not emerge in 
Ms. King's because her stronger learners were not grapping with those ideas to the same extent 
that Mr. Peters' learners were. So the fact that Mr. Peters' learners had weaker knowledge and 
made many mistakes, that he allowed extensive discussion of these and that he maintained an 
hierarchical structure with detours, led to learners' grappling with important ideas in ways that 
might not be expected in such a weak class. There was less evidence of such grappling in Ms. 
King's class, there were far fewer Partial Insights and the discussions on Appropriate Errors 
were concluded more quickly. 
 
Conclusion  
This focus of this paper has been the relationship between reform pedagogy and equity, where 
equity was defined to be equitable teaching practices. I have not addressed the issues of 
equitable outcomes because, as these two cases show, equitable outcomes can only be achieved 
over long periods of time through consistent and organised pedagogical efforts. There is no 
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way in which Mr. Peters could have made up for the backlog that his learners came with, the 
best that he could do was work with it, and, as I have argued, he did so in a very thoughtful and 
productive way. 
 
The debate around equitable teaching practices as I set it up in the beginning of this paper, is 
whether teachers can find ways to both engage with the knowledge that learners bring and 
simultaneously transform learners' knowledge to make mathematical progress. I have shown 
that two teachers, in vastly different school contexts, managed this tension in different ways. In 
a class of low socio-economic status, poorly achieving learners, Mr. Peters used learners' 
contributions to structure a lesson that both worked with these contributions and made 
mathematical progress. Mr. Peters worked with a range of learner contributions in different 
ways. He accepted the many Basic Errors that his learners made and moved quickly to correct 
them. He structured discussion around Appropriate Errors and Partial Insights, which enabled 
learners to grapple with some important mathematical ideas. The many errors that his learners 
made presented a demanding challenge for Mr. Peters, but he was able to work with these in 
interesting ways. Ms King, a teacher of high socio-economic status, high achieving learners 
was able to use the resources that she and her learners had to enable them to go beyond the task 
requirements and to think about further mathematics in more depth. The percentages in both 
classrooms of Partial Insights and Beyond Task contributions, together with the qualitative 
analysis, suggest that both teachers were able to work with their learners' current knowledge 
and take this knowledge further.  
 
I argued at the beginning of the paper that it is not easy to identify "reform" teaching, 
particularly in South African classrooms. Each of these two teachers grappled with what it 
means to work with learners' meanings and made their own sense of this practice in their 
classrooms. Ms. King moved between parallel and hierarchical structures, so at times her 
teaching looked more "reform-like" than at others. Similarly for Mr. Peters, who worked 
hierarchically with extensive discussion and then detoured into more constrained periods of 
interaction. Both these teachers successfully brought aspects of reform teaching into their 
lessons, first in the form of the task that they used which required mathematical reasoning, 
connections and justification, and second in how they listened to and engaged with learners' 
ideas. Mr. Peters' case in particular contributes to the argument that reform pedagogies can be 
used appropriately in less resourced and lower achieving classrooms. They might not be used 
all of the time, but they do allow for equitable teaching practices in the sense that learners 
participate, their errors are rectified, their ideas discussed and mathematical development is 
supported. The two cases taken together show that different contexts support different 
pedagogies and that reform-oriented practices might look different in differently resourced 
classrooms. 
 
It has been noted that both these teachers were highly skilled and have very good mathematics 
and pedagogical content knowledge. Whether less skilled and knowledgeable teachers can also 
manage the tension between learner contributions and mathematical progression will be the 
subject of a subsequent research project. The codes for learner contributions and lesson 
structure will enable the analysis of a wider range of classrooms from the perspective of 
equitable classroom practices. 
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