Discussion Group 3
Mathematical Discourse that breaks barriers and creates spaces for marginalised students
Material for discussion
Below there are 6 articles (and two additional ones to read for further information) and a copy of a
Participation and Communication Framework which relate to mathematical content and discourse
practices and who is able to access these discourse practices. Our task will be to use, innovate, and
extend the frameworks to create a new tool which can be used to both scaffold and analyse
marginalised students’ access to the mathematical discourse and practices.
As you read the articles and examine the frameworks please ask yourself the following questions:
1. What experiences and research can you share related to how barriers to the discourse have
been identified and removed for different groups of marginalised students?
2. How do these articles inform your work with increasing (or limiting) participation of
marginalised students?
3. What ideas do you have about innovating on and extending the frameworks to create a
new tool to increase student participation in the mathematical discourse?
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Guest Editorial: Musings around
Participation in the Mathematics Classroom
Marta Civil
Do you want to know something that Melanie and I have
noticed? Okay, picture this: You ask a question, “Who thinks
that division is the right thing for this problem?” Melanie and
I, neither of us raise our hands. Nobody else raises his or her
hands, except maybe Daniel, because he is an individualist.
And then you say, “Who thinks it’s subtraction?” Melanie
says, “Ah, I think it’s subtraction,” and raises her hand. Most
of the—I think it’s the boys [Melanie pipes in, confirming,
“Yeah, the boys”]—most of the boys raise their hands when
Melanie raises her hand. Okay. And then you say, “Who
thinks it’s addition?” and no one raises their hand. Then you
say, “Who thinks it’s multiplication?” and I raise my hand,
and then everybody who hasn’t raised their hand raises their
hand, especially the girls, except for maybe Ann, who actually
has a brain. (Civil, 2002b, p. 59)
The opening excerpt comes from a conversation I had
many years ago with two fifth grade girls, Melanie and
Rebecca. In this excerpt, Rebecca provides an accurate
description of some of the participation patterns in their class.
These students were quite aware of who were the “popular”
students (largely through their success in sports) and the
“smart” students (mostly because they were in the pull out
Gifted and Talented program (GATE)). These two groups
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(sports and GATE) had high status but in different ways.
Students who were both good at sports (primarily basketball
and football for boys, softball for girls) and in GATE had the
highest status. Rebecca, who had not been in this school for as
long as other children, sensed that she was not as well received
as others (e.g., Melanie) and that her “status” was limited to
some academic instances and with some individuals only
(Civil, 2002b; Civil & Planas, 2004). In Civil (2002b) I explore
the question of how students’ status combined with their beliefs
about what they counted as being mathematics affected the
participation patterns in that fifth grade classroom. By status, I
meant the students’ perceptions of their peers’ social position
in the classroom. The themes of status and participation in this
classroom (and in a different setting, in Barcelona, Spain) are
further revisited in Civil and Planas (2004), where we discuss
the effect on opportunities to learn for all students of
organizational structures such as GATE programs or special
classrooms for students who are not proficient in the language
of learning and teaching (e.g., immigrant students). As we
write, “when we tried to open up the patterns of participation in
the classroom, the power and status structures were deeply
engrained” (p. 8).
Issues around participation and status have been an interest
of mine for many years now. As I reflected on the invitation to
write an editorial on the general theme of equity in
mathematics education, I decided to continue this line of
thinking and focus on the concept of participation as the
umbrella to raise some questions that address equity. Questions
that have been in my mind for several years now include: Who
gets to participate in the mathematics classroom? What does it
mean to participate in the mathematics classroom? Whenever I
walk into a classroom (and actually also in other social settings,
such as meetings), I tend to pay attention to “who has a voice?”
“whose voice is being heard?” Certainly this is not the only
way to assess participation and this is an issue with which I am
currently grappling. We need to redefine participation so that it
is not just or mostly based on oral participation in a classroom
discussion, for example. Nevertheless, I find it quite interesting
to notice who gets to talk (how many of us have witnessed
students (or peers) who are trying to say something but get
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ignored?), and whose ideas are taken up. As fifth graders,
Rebecca and Melanie were quite aware of whose voice counted
and when. Similarly, in my work with Latina mothers, I have
documented their desire to be heard as key partners in their
children’s mathematics education even though they may not
speak English well or they may be bringing different ways to
do mathematics. As one mother shared, reflecting on her
experience participating in mathematics workshops for parents,
“It is important that we as parents have these types of
[mathematical] discussions. We also realize that though we
may not have a certificate in hand, we are also teachers.”
In what follows, I describe a four element-framework to
address participation in the mathematics class, and in particular
the participation of non-dominant students. I draw on data from
my research to illustrate how these different elements affect
participation. Certainly these four elements do not constitute an
exhaustive list (see Aguirre et al. (2012); Aguirre & Zavala
(2013), for examples of equity-centered tools for lesson
analysis). My goal is that they serve as an opening to a wider
discussion around the theme of equity, both in terms of
research implications and practice, particularly in teacher
education. Race, ethnicity, home language(s), and social class
are at the center of this work. Specifically, all my examples
come from Latina/o, working class communities. The four
elements that I discuss next are: (a) Concept of status: e.g.,
“popular” children; role of GATE; what does it mean to be
good at math? (b) Nature of the task: whose knowledge and
experiences are represented / valued? (c) Approaches to doing
mathematics: whose / what approaches are valued? and (d)
Language(s) in the classroom: which language(s) and forms of
communication get privileged?
Concept of Status
In a sense the concept of status is present in the other three
elements that I will be discussing next. Let me come back to
the fifth grade classroom where I first started looking into
issues of status (Civil, 2002b; Civil & Planas, 2004). Out of the
29 students in that class, a majority (19) were Latina/o, mostly
of Mexican origin. There were 5 white students of European
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origin (or “Anglo”, a term often used in the Southwest of the
U.S.); there were 4 African American students and 1 Native
American student. There were 7 students in GATE, 4 of whom
where Anglo.
Students are quite aware of where they stand in the
classroom hierarchy, and these fifth graders were no exception.
The opening excerpt with Rebecca and Melanie, who were
both Anglo and in GATE, illustrates students’ awareness of
status issues in the classroom. This is what Rebecca said about
GATE: “GATE tends to be upper class white people, I’ve
noticed, it’s kind of a corrupt system.” In Civil and Planas
(2004) we describe the case of Andrew, a Latino student who
showed great insights in his mathematical thinking but who
could also be quite disruptive. The teacher attributed this to his
being very intelligent and bored in class. Yet, he had not
qualified for GATE. On one of the occasions where the seven
GATE students were leaving the classroom to go to their
GATE activities, Andrew raised a poignant and unsettling
question, “If GATE is to make us more intelligent, how come I
don’t get to be in GATE so that I can get smart?”
Status was clearly at play in this classroom. We
documented several episodes, some related to status in terms of
popularity (as in being good at sports) and others related to
pullout programs such as GATE and special education that
marked students as being “smart” or “not so smart” (see Civil
& Planas, 2004, for more details). This classroom, as many
others, could have benefitted from an approach such as
Complex Instruction (CI), which I briefly describe next.
In the recent years I have started to explore some of the
ideas behind Complex Instruction (CI) as they apply to
mathematics education, largely thanks to Jilk (2007) and more
recently, Featherstone, Crespo, Jilk, Parks, Oslund, and Wood,
(2011) (see also, Boaler & Staples, 2008). Complex Instruction
is based on the work of Cohen and colleagues (Cohen & Lotan,
1997; Cohen, Lotan, Scarloss, & Arellano, 1999). One of the
key concepts in CI is that of status. Cohen (1994) defines status
ordering as “an agreed-upon social ranking where everyone
feels it is better to have a high rank within the status order than
a low rank. Group members who have a high rank are seen as
more competent” (p. 27). Cohen et al. elaborate on the
6
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connection between status, participation, and learning and call
for the need to intervene to address status problems: “unless
the teacher intervenes to equalize rates of participation, ‘the
rich get richer,’ and the gap in academic achievement widens”
(p. 84).
Another key concept in CI is that of multiple-ability tasks,
which relates to the second and third elements in my proposed
framework for understanding participation, the nature of the
task and the approaches to doing a task. As Cohen et al. (1999),
write:
Multiple-ability tasks are a necessary condition for teachers
to be able to convince their students that there are different
ways to be “smart.” Students who do not excel at paperpencil tasks often do excel when academic content is
presented in different ways. Tasks that require multiple
abilities give teachers the opportunity to give credit to such
students
for
their
academic
and
intellectual
accomplishments. (p. 83)
Hence, addressing status and providing multiple-ability tasks
are at the heart of CI. As Jilk (2007) writes:
At the core of CI is an awareness of the structural
inequities that are generated both in the larger society and
within schools and classroom, which often translate into an
assumed hierarchy of competence. Complex Instruction
aims to eradicate these hierarchies within classrooms and
to promote equal-status interactions amongst students,
creating opportunities for all students to engage with and
learn from rigorous mathematical tasks within a
cooperative learning environment. (pp. 8-9)
My entry into CI was through the work with a Teacher
Study Group (TSG) in CEMELA (Center for the Mathematics
Education of Latinos/as), where we explored issues of status,
assigning competence, what it means to be good at
mathematics, and using tasks that call for multiple abilities.
The seven teachers in the TSG worked in schools with a
student population that was about 95% Latina/o, with over 85%
7
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free and reduced lunch and over 50% English Language
Learners (ELLs) in the elementary school and 25% ELL in the
middle school. In one of the TSG sessions, teachers discussed
their status chart, which was a tool to help them focus on a few
students in their classroom and make notes in terms of
academic and social status.
The set-up at the elementary school was such that some of
the teachers shared students, largely due to the recently Stateimposed language policy that segregated ELLs for part of the
day so that they would focus on learning English (for more on
the impact of language policy in Arizona, see for example,
Gándara & Orfield, 2012; Rios-Aguilar, González Canché, &
Sabetghadam, 2012). As teachers were talking about the
students, one of the teachers noted that, “it’s interesting to see
how the status of the student changes depending upon the
structure of the academic level, as well as the structure of the
social level.” This brought up an important discussion around a
dynamic view of status. Teachers analyzed possible reasons for
these changes in status and the issue of separation by levels of
English proficiency surfaced. For example, in the case of one
student under discussion it seemed that he was more engaged
and behaved better in the writing and vocabulary class where
he was grouped with other ELL students at his level (which
was the basic level of English). As the teacher for this class
said, “the reason why I think he is not a behavior problem is
because he is not frustrated in my class, he’s not academically
frustrated, and he’s engaged and he’s motivated.” This could be
seen as a “positive” feature, that is, segregating the students by
level of English proficiency seemed to “work” for this child in
that he behaved better and was more engaged in that class
(which also had fewer students) than in the other heterogeneous
(by level of English) classes. Yet, I argue that segregation by
language level is a problematic approach. I come back to this
point in the language section in this article.
As we think of what it means to participate in the
mathematics classroom, the concept of status is a prominent
element. The next three elements in the framework (task,
approach, and language) also play a key role in understanding
participation and as I will show, are closely connected to the
8
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concept of status. I briefly describe the three elements in the
next sections.
Nature of the Task
As we think of which tasks we use in the mathematics
classroom, the question I raise in this section is, whose
knowledge and experiences are represented and valued in those
tasks? One approach is to develop tasks that reflect students’
experiences and knowledge building on the Funds of
Knowledge approach (González, Moll, & Amanti, 2005). I
have written extensively on this approach elsewhere and I refer
the reader to these pieces for more information (e.g., Civil,
2002a; 2007; Civil & Kahn, 2001). I am aware of how time and
resource intensive developing such type of tasks can be. My
argument here is that even when the tasks themselves do not
build on the students’ backgrounds and knowledge, we can and
we should encourage students to bring in their knowledge and
experiences when interpreting and solving the task. One
example of what I mean is given by the well-known, classic
bus pass problem:
It costs $1.50 each way to ride the bus between home and
work. A weekly pass is $16. Which is the better deal,
paying the daily fare or buying the weekly pass? (Tate,
2005, p. 36)
The expected “correct” answer was the daily fare, based on the
assumption that a person would need only two such tickets per
day (one to go to work and one to come back) and only for five
days a week (so, $3 x 5 which gives $15 vs. the $16 for the
weekly pass). But as Tate (2005) discusses, this approach did
not represent the lived experiences of students in an urban
middle school, who argued that a weekly pass was a better deal
(working more than five days a week; more than two trips per
day; could be used by more than one person). Whose
knowledge and experiences are represented and valued in this
task? While the “expected” solution did not reflect the
students’ knowledge and experiences (and hence in a testing
situation the students’ answer would be counted as wrong), one
could imagine classroom scenarios where their knowledge and
9
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experiences would be valued and in fact the variety of
interpretations would add to the richness of an otherwise rather
typical word problem.
In Planas and Civil (2009) we discuss an activity with
immigrant students in Barcelona, Spain around the design of a
flat. The task was to work in small groups to represent their
ideal flat. Mathematically the task called for the use of scale
drawings and the concept of proportionality. To promote the
group discussion students were given the blueprint of an actual
flat and cards showing advantages and disadvantages of that
flat. These advantages and disadvantages reflected a middle
class orientation towards what an ideal flat may look like, as
the teachers pointed out. For example, while having two
bathrooms was listed as an advantage, some students wondered
about this because in their experience the number of bathrooms
was related to the number of families sharing the flat.
Encouraging the students to discuss and change the cards, as
they designed their flat, allowed for their engagement with the
task, as well as their being able to bring in their knowledge and
experiences. Furthermore, the teacher himself also started
questioning his own perceptions of what an ideal flat is, as he
listened to and learned from the students’ experiences.
One of the key motivations for the teachers in this TSG in
Barcelona was that they wanted to increase their immigrant
students’ participation in the mathematics classroom. They saw
the nature of the task as critical towards their participation. As
we write, “by providing a task such as the one of the ideal flat
where students can challenge each other and the teacher, we
open the channels of participation in the mathematics
classroom” (Planas & Civil, 2009, p. 403). However, teachers
were also concerned about the difference between participation
and mathematical participation, as this teacher indicates, “It’s
hard to find a balance between activities that contribute toward
the learning of mathematics and those that promote
participation. This means looking for a way to participate that
is not counter productive to the mathematical conversations”
(p. 400).
This is an important point. We want students to participate
in the mathematical discourse and not just to participate in the
general conversation. That is, as we think of mathematical
10
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tasks, even those that may be typical looking, what can be done
to encourage students to make these tasks their own by
bringing in their knowledge and experiences and use these to
participate in the mathematical conversation about the task?
Closely connected to the nature of the task and the call for
bringing in and valuing students’ experiences and knowledge,
is the need to consider the different approaches that students
may bring towards doing mathematics.
Approaches to doing Mathematics
The question here is, whose and what approaches to doing
mathematics are valued? Consider the following exchange
between two Mexican mothers as they talk about their
elementary school age children’s mathematics experience in
school in the U.S.:
Lucinda:

Well, what I say is, for example my daughter tells
me “come to learn how they teach here, come see
that I am right,” when we are upset at each other
here around the table, and sometimes she is the one
who makes me upset, because I want to explain
things to her as I know them, and I tell her, “m’hija,
the way I explain it to you, I know it’s much better
for you,” but she sticks to her [way].
Gabriela: But for one thing, here we are in the U.S. and here
is where they are going to grow up, they are going
to study here, and I wanted to do the same thing as
you, but then I say, but why, if they are teaching
him things from here, and he is going to stay here,
and so, one wants to teach them more so that they
know more, but what they are teaching them is
because they are going to stay here, and they are
going to follow what they teach them here. (Civil &
Planas, 2010, p. 138)
In the case of Lucinda, who had been a teacher in Mexico
but was currently working as a custodian at a local school, she
wanted her daughter to gain a deeper understanding of how
things worked in mathematics, as she further explains:
11
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Over there [in Mexico] they go in depth for everything, and
here no, here they only tell you how and how and that’s it,
and I tell her “m’hija, what I am telling you is that it comes
from the roots, from below,” [and my daughter says] “ah
no mommy, I don’t have to learn the roots.”
Gabriela, on the other hand, acknowledges that while at the
beginning she tried to show her son how she had learned in
Mexico, she has now accepted that they are not in Mexico
anymore and she does not want to interfere with his current
learning process. As we discuss in Civil and Planas (2010), one
could argue that this reflects typical interactions between
parents and children, where the children want to or feel the
need to do things “the school way” and the parents want to
show them the way they learned. However, I claim that this
exchange underscores issues related to whose knowledge is
valued and that this concept is particularly important to address
when working with non-dominant students. When students
bring in different ways to do mathematics, how do teachers
(and other students) view these different ways? Do they
become learning opportunities to explore mathematics further?
How are they valued? (see Abreu, 1995, for the notion of
valorization of knowledge). What may be the implications for
students’ participation in the mathematics classroom if, when
they show an approach they may have learned from their
parents, or from school in a different country, the teacher says
something like, “Yes, but that’s in mama’s home. Let’s do it
the way that we do it in the school.” Or “This is nice but they
need to learn to do things the U.S. way” (Civil & Planas, 2010,
pp. 136-137)? As I have argued elsewhere (Civil, 2012a;b;
Civil & Planas, 2010), whether parents, teachers, students, or
researchers, we all bring valorization of knowledge to our
views of what counts as “proper” or “better” approaches to
doing mathematics.
In her study of non-immigrant students’ perceptions of
mathematical learning in classrooms with immigrant students
in Barcelona, Planas (2007) captures the tensions that the
“local” students experience when working with immigrant
students. These tensions point to different valorizations of
12
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knowledge. Here are two quotes from non-immigrant students
as they talk about the mathematics that their immigrant peers
bring to the classroom:
Laia:

Funny things happen with them. You cannot
anticipate what they will do or say! Last week
Afzal solved an equation by drawing a kind of
diagram. It was interesting, though I missed some
details because I was still finishing the task… I
often wonder if he feels out of place with our
maths… we cannot learn everything, our maths are
already too much!
Gabriela: Their comments help us to make sense of the
situations before starting to solve the problems, but,
anyway, we cannot always start making sense of it
like they do. Our maths are what they are. And
theirs… they are fine, but sometimes they just don’t
fit in. (Planas, 2007, p. 9)

While these examples are located in an immigrant / nonimmigrant context, I argue that if we are serious about
participation in the mathematics classroom, we need to address
valorization of knowledge for all students. That is, this is not an
issue “just” about immigrant students who may bring in
different schooling experiences. As we write in Quintos,
Bratton, and Civil (2005), “the knowledge that working class
and minoritized parents possess is not given the same value as
that which middle class parents possess” (p. 1184).
Although in the above research we were focusing on
parents’ knowledge, one only needs to observe classrooms to
see that not all students’ contributions are given the same
value. The question we need to ask is the one I posed at the
beginning of this section, whose and what approaches to doing
mathematics are valued? As Quintos et al. write:
When it comes to mathematics there is a common notion
that there is a “right way” of doing things which is often
associated with the textbook’s/ the teacher’s/ “expected”
algorithm/method. Alternative approaches are often not
13
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treated equally. Approaches are given a specific value
based on the social power of those who hold them. (p.
1189)
Race, ethnicity, gender, social class, immigration status,
language are some of the factors that are likely to influence
how contributions are valued and thus who gets to participate
in the mathematical discussions and how. In this next section, I
turn my attention to language.
Language(s) in the Classroom
This section is concerned mostly with students whose
home language is different from the language of teaching and
learning, English language learners (ELLs) in the U.S. context.
Rather than using the term ELL, I will use the term bilingual
(and I will point out that the term multilingual may even be a
better descriptor in some cases), to emphasize the additive and
resource aspect of knowing more than one language. By using
the term ELL, the focus is on the fact that these students do not
know English well enough; the term bilingual emphasizes that
they know two languages, with possibly different levels of
proficiency in each language.
While most of my comments in this section draw on my
work with bilingual (English/Spanish) students, I want to
expand the discussion of language(s) in the classroom to the
idea of forms of communication. What counts as participation
in the mathematics classroom? Whose contributions are taken
up and developed and whose are ignored? What is the basis for
these decisions? These questions affect not only bilingual
students but also students whose approach to participation may
be different from what is expected in the classroom. For
example, if most of the communication is expected to be in oral
form, this may silence students who are not comfortable
speaking up or who have a hard time producing oral
explanations. In Fernandes, Civil, and Kahn (2014), we argue
for the need to broaden mathematical communication. While in
that work we are focusing on bilingual students, the argument
we make extends to other students:
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The pedagogical practice of broadening mathematical
communication suggests that teachers should attend to
students’ ways of communication that go beyond the usual
oral and written expressions to include gestures, drawings,
and manipulation of concrete materials. By broadening
mathematical communication, teachers can engage ELLs,
along with other students, in grappling with challenging
mathematical ideas. (p. 79)
Another aspect to consider when looking at communication
in the mathematics classroom is the potential difference in
interaction styles. Some of these differences may be culturally
based. Hunter and Anthony (2011) address this in their work
with Pasifika students in New Zealand. Pasifika learners’ core
values include respect particularly towards adults, collectivism,
and communalism. As the authors write:
These core values… may not initially be aligned with
having students feel comfortable participating in problembased mathematical activity and inquiry.… The students
considered the teacher to be their elder and therefore their
knowledge unquestionable. Likewise, the students viewed
arguing with, or asking teachers questions, to be
disrespectful because it was their responsibility to listen
closely and learn from the teacher. (p. 103).
The authors describe their use of a communication and
participation framework (Hunter, 2007) to support teachers as
they developed an inquiry-based approach to mathematics
teaching and learning with Pasifika students.
Thus, as we think of the participation of non-dominant
students in the mathematics classroom, questions to consider
are: Which language(s) are privileged? Which forms of
communication are privileged? In the rest of this section I raise
a few issues around language policy and its implications for
mathematics teaching and learning. I have alluded earlier to the
language policy in Arizona, which has resulted in the
segregation of students identified as “ELLs.” I have written
elsewhere on the differences in participation in mathematical
discussions when students were encouraged to use their home
15
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language (Civil, 2011). As I write in Civil (2012b), referring to
my work with a small group of middle school students who
were in a segregated environment:
I argue that we would have missed much of the richness of
these students’ thinking in mathematics if we had limited
their communication to English only. So, in a sense, being
in this segregated environment allowed us to increase their
opportunity to learn by developing an environment in
which we encouraged them to talk and communicate about
mathematics in either language. (p. 51)
Certainly, I am not advocating for segregation by language.
My point was that by not allowing them to use their first
language, we were missing the richness of their mathematical
thinking. In this segregated environment we were able to let the
first language support students’ communication. However,
what I also found out was that students were, of course, aware
of this segregation by language and they were eager to be
moved out of the special classrooms (what I have called
Section A in my writing) and into the classrooms with nonELL students:
Most of them expressed a desire to move out of Section A,
and some believed that they were not learning as much
English as they would if they were with the non-ELL
students. Thus, in retrospect, it is not entirely clear that
these students were necessarily comfortable with the idea
of using Spanish in the mathematics classroom, since that
may have contributed to their perception that they were not
advancing enough in their English. (Civil, 2011, p. 88)
The point I want to make here is that we cannot ignore the
complexity of language ideology (Planas & Civil, 2013). A
language policy that privileges English and furthermore makes
other home languages feel inferior and devalued has clear
affective implications for students.
As Stritikus and García (2005), write in reference to the
Arizona Proposition that severely restricted bilingual
education, “the normative assumptions underlying Proposition
16
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203 position the language and culture of students who are
diverse in a subordinate and inferior role to English” (p. 734).
Thus, encouraging students to use their home language in these
circumstances is quite complex as students seemed to associate
the “regular” classroom as being more advanced than in
segregated classroom, and thus wanted to have more practice
with English to be able to get out of Section A (Civil, 2011;
Civil & Menéndez, 2011).
I close this section with some considerations around dual
language classrooms. Valdés (1997) writes about the potential
for dual-language programs to intensify power issues in the
classroom. That was certainly my perception in my recent work
in a dual language setting where the mostly white, non Latina/o
students whose home language was English tended to come
from middle to upper class families and the Latina/o students
whose home language is Spanish largely came from lowincome families. The Latina/o children participated less even in
the grades where mathematics was taught solely in Spanish.
The non Latina/o English speaking children tended to dominate
the small group discussions and the participation in whole class
discussion. As Valdés writes, “bilingualism can be both an
advantage and a disadvantage, depending on the student’s
position in the hierarchy of power” (p. 420). To me this is a
clear case of status issues. When this difference in participation
patterns was brought up for discussion with the teachers who
were in a mathematics TSG, one of them said:
More participation of Anglo kids, probably due to language
and the fact that many of them come from highly educated
families, but also, from a white kid perspective you are
encouraged to ask questions, be cute and obnoxious. And I
don’t know if this is true in Latino families.
It is interesting to note that one of the Latina mothers who had
conducted a classroom observation and had noted this
difference in participation patterns said, “If you notice,
Americans have a high level of communication with their
children, they let them do things that we, Hispanic, don’t….
Our children are very inhibited, it’s like they don’t have this
experience, they haven’t done much….” These comments
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should certainly be examined with a critical eye as they point to
a deficit view on the experiences that Latina/o children bring to
the classroom when compared to the experiences of their nonLatina/o peers. But also, both the teacher’s and the mother’s
observations point to potential differences in interaction styles
that, as I have referred to earlier, should be considered when
addressing the participation of non-dominant students in the
mathematics classroom. Are we encouraging ways to
participate that are more supportive of some students than
others?
In Closing
In this article I focus on the concept of participation as a
way to engage in discussions around equity in mathematics
education. By considering questions such as: Who gets to
participate in the mathematical discussions? Whose
experiences are reflected in the tasks? Whose approaches get
valued? And which languages and forms of communication get
privileged? I present a four-element framework that guides my
thinking about the broad theme of equity in mathematics
classrooms. The four elements—status, task, approach, and
communication—serve as constant reminders to pay attention
to voice, where voice goes beyond speech and oral expression,
and refers to the idea that students (and their parents) count and
that their ideas, knowledge, and experiences count. As this
quote from a Latina mother reflects, “Se me fue quitando el
miedo y aprendí de que tu voz cuenta, aunque no hables el
mismo idioma, cuenta.” [The fear just slowly went away and I
learned that your voice counts, even if you don’t speak the
same language, it counts.]
Acknowledgment: CEMELA (Center for the Mathematics
Education of Latinos/as) was funded by the National Science
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Abstract We explore a conceptual frame for analyzing
mathematics classroom discourse to understand the way
authority is at work. This case study of a teacher moving
from a school where he is known to a new setting offers us
the opportunity to explore the use of the conceptual frame
as a tool for understanding how language practice and
authority relate in a mathematics classroom. This case
study illuminates the challenges of establishing disciplinary authority in a new context while also developing the
students’ sense of authority within the discipline. To analyze the communication in the teacher’s grade 12 class in
the first school and grade 9 class early in the year at the
new school, we use the four categories of positioning
drawn from our earlier analysis of pervasive language
patterns in mathematics classrooms—personal authority,
discourse as authority, discursive inevitability, and personal latitude.

1 Introduction
Mathematics comprises truth claims, which are supposed to
be authoritative, yet authority is far from simple in mathematics classrooms. Teachers are expected to have authority
and also develop students’ sense of authority within the
discipline of mathematics. This tension is a challenge for
mathematics teachers especially when they are new to a
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school or in the first days of a course. In this article, we
explore a conceptual frame for analyzing classroom discourse to understand the way authority is at work. This case
study of a teacher moving from a school where he is known to
a new setting offers us the opportunity to explore the use of
the conceptual frame as a tool for understanding the relationship between language practice and authority relationships in a mathematics classroom.
For the past few years, we have worked with teachers to
better understand the issues they and their students associate
with authority and to consider ways of developing repertoires for handling authority issues. We recorded them in
selected classes both early on in our collaboration and also
when they wanted to pay attention to an aspect of their
practice. One of the teachers, Mark,1 was an experienced
teacher who took a position in a different school in his school
district during our collaboration with him due to the closure
of his former school. He and we found the new school to be an
illuminating context for noticing the way a mathematics
teacher structures authority in class because he did not carry
authority with him from previous years of teaching. His
situation had similarities to a novice mathematics teacher, in
that he had to establish credibility among the students in the
school, and it was a special case of any teacher’s need to
establish authority structures in a new course.
This article uses a case study of this teacher’s experience to explore the use of a conceptual frame for analyzing
classroom discourse to understand the way authority is at
work. We use the four categories of positioning drawn
from our earlier analysis of pervasive language patterns in
mathematics classrooms—personal authority, discourse as
authority, discursive inevitability, and personal latitude
(Herbel-Eisenmann & Wagner, 2010). This earlier piece
1
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used an analysis of 148 classroom video transcripts that
allowed us to find broad trends across a large data set but
with less depth in terms of exploring the categories within a
particular context. Here, we build on that research using
this conceptual frame to conduct a fine-grained analysis of
transcripts from Mark’s initial teaching context and then
from his first weeks in the new school to better understand
how issues of authority and positioning play out, and how
this conceptual frame helps us to see these authority issues.
Mark’s comments on the experience connect his intentions
with his discourse practices.

2 Authority in mathematics classrooms
Authority is one of the many resources teachers employ for
control and has been defined in an educational context as
‘‘a social relationship in which some people are granted the
legitimacy to lead and others agree to follow’’ (Pace &
Hemmings, 2007, p. 6). This relationship is highly negotiable and students rely on a web of authority relations
including friends, family members, and the teacher (Amit
& Fried, 2005). Educational research related to teacher
authority often makes distinctions between different types
of authority (e.g., Amit & Fried, 2005; Pace & Hemmings,
2007). Most relevant here are the distinctions made
between being an authority because of one’s content
knowledge and being in authority because of one’s position
(e.g., Skemp, 1979). Being an authority means that one’s
knowledge is deemed relevant to a situation. Being in
authority means one is put into a position of power or
responsibility by, for example, one’s institutional role. Pace
(2003) showed that these kinds of authority become blended as participants interact in classrooms. Oyler (1996)
argued against the idea that authority is a scarce resource:
‘‘for a teacher to share authority is not like sharing a
cookie, where if half is given away, only half is left.
Rather, when a teacher shares authority, power is still being
deployed and circulating, but perhaps in different—and
potentially more covert—ways’’ (p. 23).
Some of these more covert ways were illuminated in our
large-scale quantitative analysis of pervasive language
patterns in secondary-level mathematics classrooms (Herbel-Eisenmann & Wagner, 2010). In that study, we used
computer software to identify pervasive speech patterns
(i.e., ‘‘lexical bundles’’) that corpus linguists argue are
subtle enough that even discourse analysts rarely pay
attention to them. The majority of the lexical bundles we
found belonged to a sub-category called ‘‘stance bundles,’’
which communicate ‘‘personal feelings, attitudes, value
judgments, or assessments’’ (Biber, Conrad, & Cortes,
2004a, p. 966). Stance bundles can be identified by grammatical features that index implications for participant
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positioning and relate to teacher authority. We categorized
these stance bundles in terms of the different ways they
constructed authority relationships. The names of our categories were personal authority, demands of the discourse
as authority, more subtle discursive authority, and personal
latitude. For this article, we will simplify the names for our
second and third categories, and refer to them as discourse
as authority and discursive inevitability, respectively.
These four authority structures can and often do co-exist in
the same conversation. Indeed, our analysis below will
demonstrate that.
Accounts of authority and shifts in authority are common in analysis of reform or investigation-based mathematics teaching. For example, Yackel and Cobb’s (1996)
description of the development of sociomathematical
norms in a classroom noted that students were ‘‘accustomed to relying on authority and status to develop rationales’’ (p. 467). Others have promoted approaches to
mathematics teaching that would shift authority structures
(e.g., Skovsmose, 2001), sometimes without reference to
authority per se, as with Hufferd-Ackles, Fuson, and Sherin
(2004), who described a trajectory to help teachers shift the
source of mathematical ideas in their classrooms. With the
shift from ‘‘teacher as the source of all math ideas to students’ ideas also influencing direction […] math sense
becomes the criterion for evaluation’’ (p. 88).
Because authority works in both explicit and implicit
ways, we think it is important to develop conceptual
models for authority structures and accompanying tools for
identifying these structures. Our proposed conceptual
model is grounded from the analysis of our earlier large
corpus analysis, which is unique within the literature
because of its consideration of very implicit ways the
authority is construed in classroom discourse. The lexicogrammatical features of the model make identification of
authority structures relatively systematic. In this case
study, we will describe the tools in the model and then
explore its use in a context that bears similarity to the
literature that often discusses authority.

3 Framework for analyzing aspects of authority
in mathematics classrooms
As shown in our quantitative analysis, the most pervasive
lexical bundles we found were stance bundles (Herbel-Eisenmann, Wagner, & Cortes, 2010), which relate to teacher
authority (Herbel-Eisenmann & Wagner, 2010). Because
we apply the set of categories we found there to explore a
new set of data, we say more about those categories here.
Of these stance bundles, the most common discourse
patterns explicitly called on the teacher’s personal
authority and suggested the expectation that students
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follow the authority of their teacher. This authority structure was identified by the presence of first- and secondperson pronouns together. For example, ‘I want you to’ and
‘I would like you to’ have the first person pronoun I acting
as the subject expressing a desire relating to you. The
interpersonal positioning suggested in the episodes containing these language patterns had the sense of the teacher
acting as a guide to students. In this kind of personal
relationship, the students fulfill their teachers’ wishes and
trust that the teachers have their best interest at heart. This
relates to the teacher being in authority. Teachers are
placed in a position of responsibility in the classroom and
thus direct what happens there.
This language pattern might be used by teachers, by students talking to teachers, or by students talking among
themselves, but the quantitative analysis found it almost
exclusively used by teachers. If the teacher directs in this way
without giving reasons, it would be an instance of what Alrø
and Skovsmose (2002) called bureaucratic absolutism. They
likened common classroom relationships to frustrations with
bureaucracy—‘‘Good reasons or bad reasons, moral reasons,
administrative reasons, logical reasons and other reasons—
all appear in the same way’’ (p. 26). Alrø and Skovsmose, as
well as others, have identified instances in which students
position themselves as teachers in dialogue among students
(e.g., p. 41). We note that the personal authority grammar is
often a feature in such interaction.
Another prevalent authority structure in the mathematics
classrooms suggested that the discipline had to be followed, which we called ‘demands of the discourse as
authority,’ and which we refer to as discourse as authority
here. Language patterns that include combinations like ‘we
need to’ and ‘we have to’ explicitly identify strong obligations because of the modal verbs need to and have to (c.f.
Morgan, 1998)—the rules must be followed. These rules,
which come from outside personal relationships, may be
attributed to the discipline of mathematics (or perhaps
school mathematics). We refer to this discipline as a discourse. In our elaboration on this stance bundle, we have
noted the importance of the subject in these sentences.
When one says ‘‘we need to’’ or ‘‘you have to,’’ those
personal pronouns in mathematics often suggest generalization and not specific people (Herbel-Eisenmann &
Wagner, 2010; c.f. Pimm, 1987; Rowland, 1992). We also
noted a connection to the use of they to refer to a nonspecified entity or group who have potentially made decisions about the mathematics students encounter; in many
cases, this they may refer to the discipline of mathematics
or some group taken to be representative of the discipline
(c.f. Herbel-Eisenmann, 2009).
The discourse as authority structure relates to what
Pickering (1995) described as disciplinary agency, ‘‘that
leads us through a series of manipulations within an

established conceptual system’’ (p. 115). He noted that
scientists are in a sense ‘‘passive in disciplined conceptual
practice’’ (p. 115). Alrø and Skovsmose (2002) said that
bureaucratic absolutism is ‘‘characterised by the difficulty
of getting in contact with the ‘real’ authority’’ (p. 26) but
they did not say what prevents access. We point out that the
discourse comprises a huge collective of people and that
the grammar of this authority structure both obscures this
source and locates it outside the classroom.
A third authority structure in the mathematics classrooms suggested a discourse that obscured the presence of
authority but in which actions were predictable, which we
called ‘more subtle discursive authority’ and refer to as
discursive inevitability here. This authority structure rests
on language practices that suggest inevitability—what
matters is not the actual probability of an event but rather
the language that suggests inevitability. With this structure,
there is no explicit reference to obligation, but rather a
sense of predetermination. Discourse that includes patterns
like ‘you are going to’ and ‘it is going to’ suggests that
there are no decisions to be made. The upcoming actions or
thoughts are inevitable. The authority of the participants in
the discourse is not recognized with this kind of inevitability. Thus, like with the previous structure, the authority
would seem to rest outside of the context somehow. There
is no explicit reference to authority, however.
This authority structure may be a deeper version of the
bureaucratic absolutism described by Alrø and Skovsmose
(2002) and of the disciplinary agency described by Pickering (1995). It is deeper because the language obscures the
presence of an authority even more than other ways of
expressing authority. When someone says, ‘‘you have to,’’
one is reminded of the presence of a rule and perhaps the
people behind the rule, but when someone says, ‘‘you are
going to,’’ there is no such reminder. This authority
structure may support what Alrø and Skovsmose call the
‘‘ideology of certainty’’ (p. 135). We recognize a connection to Bishop’s (1988) identification of values in mathematics, specifically to the value of control: ‘‘The ‘facts’ and
algorithms of familiar Mathematics can offer feelings of
security and control which are hard to resist’’ (p. 71). The
value of control also relates to the discourse as authority
structure, but the comforting aspects of security probably
align with subtle references to predictability more than
explicit obligation.
The fourth pattern we found in the mathematics classrooms suggested personal latitude, which recognized that
classroom participants could make decisions, and thus had
authority. This authority structure was the least common of
the four in our quantitative analysis (Herbel-Eisenmann
and Wagner, 2010). This pattern was identified most usually by the presence of a question. Our analysis below and
the literature that categorizes questions tells us, however,
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that student agency is supported only if a question is one
that opens dialogue. The distinction between opening and
closing dialogue is theorized by appraisal linguistics (for
elaboration on this distinction see Wagner, 2012; Wagner
& Herbel-Eisenmann, 2008; Martin & White, 2005). Other
forms that identified personal latitude described situations
in which someone changed their mind. The key to this
authority structure is the acknowledgment that people are
making decisions. Changing one’s mind means one is
making a decision. In the first three authority structures,
students and teachers are not being framed as decisionmakers, but in this fourth one they are.
This personal latitude authority structure relates to what
Pickering (1995) called human agency as opposed to his
disciplinary agency described above. In the transcripts used
in our previous analysis (Herbel-Eisenmann and Wagner,
2010), most of the instances were cases of teacher agency.
We believe that a teacher showing students that s/he is
making mathematical decisions already opens the door for
students to see the possibility for themselves. We, like
much literature in mathematics education (e.g., Boaler,
2003), however, would promote practices that develop
student agency more explicitly. On the other hand,
Schoenfeld (1992), while promoting what he called internal authority, pointed out its rarity among students, who
have ‘‘little idea, much less confidence, that they can serve
as arbiters of mathematical correctness, either individually
or collectively’’ (p. 62). Roesken, Hannulua, and Pehkonen
(2011) emphasized that mathematics students need a sense
of autonomy.
The distinction between personal authority and disciplinary authority can be read in the theorization of positioning theory, particularly in the distinction between
transcendent and immanent factors in social arrangement
(Wagner and Herbel-Eisenmann, 2009). The discipline of
mathematics is transcendent or outside the experience and
choices of people participating in classroom discourse.
This transcendence is evident in our discourse as authority
and discursive inevitability categories above, and identified
by others using different terminology (e.g., Alrø and
Skovsmose, 2001, 2002). By contrast, the personal
authority and personal latitude categories described above
identify authorities within the classroom.

4 Context and data for this case study
In 2008, we entered a 3-year collaboration with mathematics teachers in Atlantic Canada who expressed interest
in considering the way authority works in their classrooms.
After interviewing each teacher at the outset, we recorded
15 consecutive sessions of a mathematics class they each
chose. The group of teachers met with us about once every
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6 weeks during the research. Further classroom recording
was done when they wanted to try new things related to
authority. In addition to video recording, we used voice
recorders to capture more local audio of students’ group
work. We also interviewed the participant teachers periodically and sometimes interviewed students who were in
the classes that were recorded.
Mark, the teacher who we focus on here, had taught
mathematics for 4.5 years prior to this study. He was
teaching all mathematics courses for grades 9–12 mathematics in a rural high school with about 150 students. Mark
chose a grade 12 classroom for observations. The students’
families generally had incomes lower than the provincial
average, lower yet than the national average. Many parents
worked in the forest industry and/or commuted about
1–1.5 h to a larger center for work. After the first year of
our collaboration, Mark took a position in an urban school
with well over 1,000 students with more diverse family
contexts. Now, instead of being the only mathematics
teacher in the school, he was one of many. He taught
multiple sections of grade 9 mathematics and grade 11
physics. Students did not know him, so he described a
sense of having to establish his authority both mathematically and as a teacher who cares for his students. Mark’s
situation provided a setting in which we could explore the
case of how a teacher considers and enacts authority in
changing contexts (i.e., from a familiar context where he
was comfortable and established in a small school to an
unfamiliar context with different demographics in a much
larger school) to develop understanding of the way our
categories described above can give us insight into the way
authority works.
As is common in case study research, the data and
analyses were interwoven. We began with conversations
with the teachers about authority, were able to observe
them teaching, and had continued conversations with them
about their considerations. We iteratively sought and discussed the patterns we observed and modified the interview
questions and observations as needed (Yin, 2006). For
example, we recognized that changing schools could allow
particular aspects of authority to surface and thus agreed to
observe almost every day as Mark’s school year began. We
see his situation as an interesting case of a teacher grappling with authority in two different contexts over a period
of time.
We present this longitudinal case study in chronological
sequence (Yin, 2006). In addition to our descriptions of the
changing contexts of Mark’s teaching, we analyzed transcripts from his familiar context, teaching a grade 12
mathematics class, and from his first weeks teaching a
grade 9 class in the new school. We analyzed those transcripts in terms of the four authority structures identified in
the section above. We did more than look for the lexical
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bundles that helped us identify those four categories. We
looked at the grammar for patterns of speech that resembled those lexical bundles and we also looked beyond the
grammar for other evidence of the authority structures.
Table 1 operationalizes the conceptual frame and guides
our analysis of classroom communication using the four
authority structures.

5 Considering authority as context changes
In the following application of our conceptual frame, we
first give contextual information drawing on what Mark
shared about his thinking about authority at the outset of
the research. We then analyze transcripts from each of the
two school settings. Finally, we give an account of Mark’s
effort to transform the authority structures in his new setting by explicitly addressing authority issues in conversation with his class.

Table 1 Analytical guide for identifying authority structures
Authority
structure

Linguistic clues

General indicators of the
structure (that may not
involve the particular
linguistic clues
previously identified)

Personal
authority

• I and you in the same
sentence

Look for other evidence
that someone is
following the wishes of
another for no
explicitly given reason

• Exclusive imperatives
• Closed questions
• Choral response
Discourse as
authority

• Modal verbs
suggesting necessity
(e.g., have to, need to,
must)

Look for other evidence
that certain actions
must be done where no
person/people are
identified as demanding
this

Discursive
inevitability

• Going to

Look for other evidence
that people speak as
though they know what
will happen without
giving reasons why
they know

Personal
latitude

• Open questions

Look for other evidence
that people are aware
they or others are
making choices

• Inclusive imperatives
• Verbs that indicate a
changed mind
(e.g., was going to, could
have)
• Constructions that
suggest alternative
choices (e.g., If you
want, you might want
to)

5.1 Talking with Mark about authority in the familiar
context
In the initial interview with Mark, he was asked about his
role as a mathematics teacher, to which he replied:
The students look at you as their sole source of
knowledge, very few [take] the initiative to go and
find answers on their own. […] Like, if you run
through investigations with them, by the time you get
to the end they look at you and go, ‘Why didn’t you
just tell us that?’ […] They’re quite reluctant to
accept the authority really. (Mark, first interview)
Mark’s characterization of his mathematics classroom
authority structure aligned with personal authority. Students relied on him for guidance. He wanted them to
‘‘accept the authority,’’ which would suggest his hope for
them to exhibit personal latitude. He did not seem to
mention ways in which mathematics as a discipline has a
role in the authority relationships in the classroom.
Mark’s conceptualization of his classroom discourse
was quite focused on authority and was, of course, skewed
by participation in this research. When asked more focused
questions about authority, Mark’s attention moved toward
his students working on exercises to reinforce and apply
the ideas they learned in their investigations. When asked,
‘‘What or whom do your students see as authorities in their
classrooms?’’ he said:
I don’t think they look beyond [us math teachers].
They feel like we should have all the answers. And
sometimes they don’t realize that sometimes we have
to go look for answers as well. So even though we
demonstrate that the authority is found in other places, like textbooks and other colleagues and things
like that, they still, … they’re focused right in on their
teacher. Their teacher must have all the knowledge.
(Mark, first interview)
It is clear from his unprompted references to the textbook mandated for use in the province’s mathematics
classrooms, that this textbook was a source of authority for
Mark and for students in his classroom. Indeed, he used the
textbook every day we observed as a source of investigations and/or a source of practice problems to assign to
students.
When asked what would happen if he were to disagree
with the textbook, he stated that students would ‘‘have a
hard time believing me over the textbook.’’ He recalled
situations, however, in which he went through answers
with his students who were then convinced that there was
an error in the textbook. Nevertheless, Mark’s focus in this
interview somehow switched from developing understanding to ‘‘getting answers.’’
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When asked, ‘‘How do students know what to do in
mathematics?’’ Mark did not seem to understand the
question. Perhaps the idea that students do what their teacher tells them was hegemonic to Mark and, thus, the
question did not make sense. When we focused the question by asking about how students decide what to do when
addressing a problem, he said, ‘‘Some of them that have
actually remembered previous teachings will just […]
automatically go to the rules they’ve previously learned.’’
They would look at the examples he gave, but ‘‘some will
just constantly ask you, ‘What do I do now?’, ‘What do I
do now?’, ‘What do I do now?’’’ Mark’s frustration with
students’ dependence was palpable.
5.2 Observing Mark teach in the familiar context
In Mark’s familiar context, the classroom in which he
taught for 5.5 years before changing schools, we found
examples of each authority structure. We selected the
transcript below for this article because it was typical of
what we observed and it includes examples of each
authority structure. The structures are co-existent and not
straightforward to identify in some cases.

In this transcript, there is evidence of personal
authority. Considering the grammar that resembles the
lexical bundles exemplifying this authority structure, we
look for the pronouns I and you in the same sentence.
Here, we find Mark saying, at the end of turn a19, ‘‘what
I need you to do now is…’’ Also, in the middle of turn
a21 he said, ‘‘I want us to …’’ His reference to us
includes the students so he was articulating his expectations for them; this is similar to ‘‘I want you to find …’’.
In both these cases, students were not given a reason; they
were merely expected to sketch the graph because Mark
‘‘needs’’ them to do so. Without a reason, students may
have been stumped when it came to making decisions in
their work. For example, how should they scale the
graph? If they had known the reason for Mark wanting
them to draw the graph, they could have thought about
how to scale the graph, but because they did not know for
what the graph would be used, they would wonder how to
set up the graph. And so, a boy asked in response, ‘‘Do
you want us to draw it up all the way to 4.5?’’ (turn a18)
and Mark responded to this question with even more
detail about how to draw the graph, still with no reasons
for these detailed instructions.

a7

Mark

Okay, so we’ve been looking at things like going on a trip and calculating things like your average speed between points in the
trip, okay? […] In a car, you use your odometer. […] What about your speedometer? What does it measure? What is it telling
you about your speed?

a8

Zach

How fast you’re going per hour

Rachel

How many kilometers you’re going in an hour

[simultaneous]

a9

Mark

Per hour, okay. But is that actually how many kilometers you’re going to travel in an hour?

a10

Zach

No

a11

Mark

No. Okay, what is your speedometer really telling you?

a12

Alan

How fast you’re going

a13

Mark

Right, it’s telling you how fast you’re going at that very moment. Okay, so that’s the next topic we’re leading into. All right,
we’re going to start looking at instantaneous rates of change

a14

Lucas

Are these notes?

a15

Mark

Business as usual. Okay, so we’re starting exploring, having to find instantaneous rates of change—how fast things are changing
at that very moment. [pause] So what is it? Technically speaking it is the change in a dependent variable over an infinitely
small change in the independent variable, all right. That’s the technical words for it. As you move on into grade twelve they’ll
start speaking about limits

a16

Connor

We’ve done those already

a17

Mark

No not really. So in grade twelve they’ll start talking about how the independent variable approaches a particular value. And as
we mentioned, instantaneous velocity is an instantaneous rate of change. The instantaneous velocity or the instantaneous speed
is what your speedometer measures in your car. In that case, it’s a change of displacement over an infinitely small period of
time. In other words, right now. [He hands out a single sheet of graph paper to each student] All right? So far so good? Okay
you don’t have to copy this down. Okay so as we mentioned up to this point we’re going to calculate average rates of change.
Okay, but what we’re going to look at today is if we take those two points, okay, and we bring them closer and closer together.
We calculated average rates of change over various periods or various intervals, right? But what if we start bringing that
interval closer and closer and closer together?

a18

Zach

What happens if they touch?
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a19

Mark

What happens if they touch? Then you get an instantaneous rate of change. If we want to find the instantaneous rate of change on
a particular graph we can approximate this value by decreasing the interval that concludes this point or it could be the intervals
at the lower extreme or the upper extreme of that interval or you could have two points coming closer and closer from either
end, okay? So what I need you to do now is just to sketch this graph okay? Just your y is equal to x-squared graph

a20

Zach

Do you want us to draw it up all the way to 4.5?

a21

Mark

Sure or you can just fill every two blocks and just go ‘‘one, two’’ all the way up to five. And your y-axis should go up to twenty,
okay? [He walks around the classroom checking students’ work.] Okay, try to plot the points okay? So make sure you go over
one and go up one. Over two, up four, over three up nine, over four, up sixteen, and that’s the last point you can plot when you
go up to twenty on your y-axis. [Students work quietly for a few minutes.] Okay, so what we’re going to start looking at is we’re
going to use x is equal to 4 and what we’re going to eventually try and find the instantaneous rate of change, okay? But to start,
I want us to find the average rate of change, okay, from zero over to four. So the interval would go from zero [He writes on the
board], okay, so in other words we’re finding ‘‘f at four’’ minus ‘‘f at zero’’ over ‘‘four minus zero.’’ So ‘‘f at four’’ would be?
Sixteen okay, ‘‘f at zero’’ would be zero and all over [more writing on the board] okay? We’ll then find the average rate of
change from one to four. [He writes more on the board.]

a22

Ella

Why did you put the less than equal to sign after the one?

a23

Mark

In here?

a24
a25

Ella
Mark

Yeah
Because this is the interval where we’re going from one up

a26

Ella

Okay.

a27

Mark

Okay, so what do you think the next interval will be?

This pattern of students asking Mark what he wants
them to do was prevalent. Even when Mark did not give
explicit instructions, it was clear they were relying on his
personal authority to tell them what to do. For example, in
this transcript, in turn a14, someone asked Mark, ‘‘Are
these notes?’’ He relied on Mark’s authority when deciding
what to write and what not to write in his notes.
In this transcript, there was also evidence of the discourse as authority. Mark positioned the authority of the
discipline of mathematics as being transcendent, outside
the classroom. Considering the grammar that resembles the
lexical bundles exemplifying this authority structure, we
look for modal verbs that suggest necessity. We find the
modal verb structures have to, need to, and should. In the
middle of turn a17, Mark said ‘‘you don’t have to copy this
down’’ and, as noted above, in turn a19, Mark said, ‘‘what I
need you to do now.’’ In these cases, the necessity points to
Mark’s immanent authority, not to a transcendent source.
In turn a21, Mark points out ‘‘your y-axes should go up to
twenty’’ but without explanation as to why. The only other
modal verb structure pointing to necessity in this transcript
is you can. Mark said, in turn a21, ‘‘that’s the last point you
can plot.’’ He told the class that it was impossible to go
further. Based on our experiences teaching mathematics, it
seems to us that Mark would have had mathematical reasons for saying what they should and can do here, although
students may have been wondering whether this was
merely another instance in which they should follow
Mark’s authority.
In addition to the modal verbs indicating a disciplinary
force that regulates action, we note that Mark marked the
discursive power of the discipline by referring to vocabulary definitions coming from outside the classroom:

‘‘Technically speaking it is the change in a dependent
variable over an infinitely small change in the independent
variable’’ (turn a15). He did not say, however, where he
found these definitions. With the absence of personal pronouns here, in juxtaposition with his pervasive use of we in
many of his other turns, he points to a transcendent discipline. In addition, we wonder whether directions to ‘‘make
sure you go over one and go up one’’ might fall into this
authority structure because a procedure is being described
as if there are no other choices, and no reasons are being
provided for why someone might follow this procedure.
This transcript also presents evidence of discursive
inevitability. Considering the grammar that resembles the
lexical bundles exemplifying this authority structure, we
look for the modal verb structure, going to, because it
suggests knowledge of what will happen. In this case, Mark
employed this structure not to claim knowledge of what the
mathematics will produce, but rather his knowledge of
what he and other teachers would have his students do. He
begins in turn a13 by stating, ‘‘we’re going to start looking
at instantaneous rates and changes.’’ In turn a15, he said
that in ‘‘grade 12, they’ll start talking about limits.’’ They
will apparently refers to the students’ teacher in a future
grade 12 class (there are two grade 12 mathematics classes
for students aiming for university matriculation in the
sciences). This reference to they is odd because Mark
would be their teacher for that class. So, he may have been
referring to the textbook or curriculum with his pronoun
they. This structure continued in turn a17 with the same
‘‘they’ll start talking’’ and also a more immanent future—
the actions of the class this day—‘‘We’re going to calculate’’ and ‘‘we’re going to look at.’’ These instances of the
discursive inevitability blend with personal authority
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because Mark’s confidence that the students would be
doing these things is due to his expectation that they will do
what he will ask.
Though the instances of language suggesting discursive
inevitability in this transcript are blurred with personal
authority language, Mark did employ a more mathematically focused discursive inevitability later in the same
class. Before allowing students to work out a problem he
said, ‘‘So we’re going to get 4,188’’ (turn a74). There was
no doubt what would happen, thus the actions of the people
in the classroom (including himself) were deemed redundant. In this case, the source of Mark’s confidence was not
his social control. Rather, his knowledge of what would
happen was based on the mathematics. 4,188 was the only
correct result students could get.
Finally, this transcript presents evidence of personal
latitude. Considering the grammar that resembles the lexical bundles exemplifying this authority structure, we look
for questions that open dialog, instead of closing it, because
such questions invite multiple voices, multiple possibilities
and perspectives. We also look for ‘‘if you want to’’ and
‘‘was going to.’’ These relate to possible intentions. At the
end of turn a17 Mark asked a closed question: ‘‘what if we
start bringing that interval closer and closer and closer
together?’’ It is a closed question because he has a particular answer in mind. When someone asks, ‘‘What if they
touch?,’’ however, there is evidence of a classroom
expectation that it is permissible for students’ mathematical
questions to divert Mark’s plan. There are numerous
examples of this kind of diversion in this class. In this
transcript, a further example appeared in turns a22–a26
when another student asked Mark for clarification. These
students demonstrate that they took Mark’s discourse as
opening dialog even when the structure of his speech
seemed to close it. The feature of Mark’s speech that
makes this phenomenon clear is his willingness to take up
their questions. Yet, although students were expressing
personal latitude by raising their own questions, they were
still relying on his authority as they looked to him as a
representative of the discipline to answer their questions.
Also in this same class session, a girl asked Mark if
there was an easier way to write the interval 0 \ x \ 4. A
boy asked if the method being discussed would always give
the rate. In the first half hour of class (all whole class
discussion), five of the eleven students took initiative to ask
questions. Mark set the agenda (following the curriculum)
but students exercised their personal latitude by thinking
about what eventualities they might face and asking Mark
for clarification that might help them face these
eventualities.
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There are other examples of personal latitude as well.
Mark said in turn a19, ‘‘If we want to find the instantaneous
rate of change,’’ recognizing that the class may have an
intention to do so, and later in the same turn said ‘‘or it
could be’’ and ‘‘or if you could have,’’ suggesting that he
and the students have choices in how to go about their
mathematics. Some of these acknowledgements of intention and possibility, however, may have been rhetorical
because finding instantaneous rates of change was
demanded by the curriculum.
The personal latitude expressed by students in Mark’s
class could be attributed to various factors. Most
importantly, Mark was responsive to their questions and
thus encouraged more. Furthermore, intimacy had a
chance to develop within the small class that comprised
a relatively stable cohort over 12 years and between
them and Mark.
5.3 Observing Mark teach in a new context
The circumstances that supported the discourse that Mark
and his students negotiated did not follow him to his new
school. The students in the class described above had had
Mark as a teacher for a few years, and some of them had
older siblings and friends that had also had Mark as a
teacher. But in the new school, none of his students had
previously met or heard of him.
Mark and we agreed that recording the initial classes
could be revealing. We all noticed that Mark and his class
settled into discourse that was significantly more reliant on
him as an authority. Although he felt that he had to
establish his mathematical authority, he continued to say he
desired a situation in which the students would ‘‘develop
their own authority.’’ Having to adjust to a new large
school themselves, these grade 9 students may have felt
lost in their first year of high school and thus more reliant
on their teacher.
As with the previous school context, each of the four
authority structures appeared in this class—personal
authority, discourse as authority, discursive inevitability,
and personal latitude—but Mark described this group as
much more dependent on him. We selected the transcript
below for this article because it was typical of what we
observed in this classroom and it included examples of
each type of structure. This was the earliest complete
transcript we were able to collect due to delays to get
the students’ consent to be recorded. We pick this conversation up where Mark is leading the group through
the prime factorization of 72. They have 3 9 3 9 2 9 4
so far.
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b134

Mark

In order to perform the prime factorization we have
to break it down so that all the factors are prime
numbers. So as of right now, we have three of our
four numbers are prime numbers, correct? So
keep working. So now we have, ‘‘Two times what
are the factors of four?’’

b135

Alexis

Two times two

b136

Mark

Two times two. Two times two is what the four
was. And then we have our times three times
three. Of the five factors we have now, how many
of them are prime?

b137

Students

All

b138

Mark

b139

Simone

Okay, if we look back over here, ‘‘Two times two
times two times three times three times three.’’
That’s how we get from seventy-two. This is how
we perform our prime factorization. Okay. So
that’s why I was saying it’s not expected that you
know that this right away is the prime
factorization of that
Where would we need, where would we use a
question like that?

b140

Mark

You are going to use it later on. It makes it very
easy later when we are canceling out or dividing
by numbers

b141
b142

Jerry
Mark

No, what’s a job where we would need
What job? Uh, not everything we do in math in
high school is going to give you, uh, is going to
be used in everyday life. Okay. Everyday life you
do some adding, subtracting, multiplying and
dividing, right? Okay

b143

Emily

I sleep

b144

Mark

You sleep. You don’t spend any money? Okay,
anyway the purpose of our math courses is to
give us all the tools that we need, right. So that
later on when you decide on a career that you
want to do that you have all opportunities open to
you

b145

Kate

What if you want to have nothing to do with math?

b146

Mark

Oh everything has to do with math

b147

Jordan

What if she wants to work at McDonalds?

b148

Mark

Money, money, money is math, math, math

b149

Students

[Many students are talking.]

b150

Mark

All right. Back to the rules of mathematics. Back to
the land of the living. Okay, so let’s find factors
and prime factorization. Okay. Try this one out
on your own. I want you to find all the prime
factors of thirty-two. Thirty-two, prime factors of
thirty-two. Use your divisibility rules if you’re
stuck

In the transcript, there is evidence of personal authority.
First, we look for the pronouns I and you in the same
sentence. In turn b150, Mark said ‘‘I want you to find all
the prime factors of thirty-two.’’ I want you to positions the
task as being either for his benefit or a relationship of trust
in which students following his guidance would yield a
beneficial result. Given the conversation that preceded this
statement, it is possible that the beneficial result could be

just finding the prime factorization, being prepared to use
prime factorization when they do things like ‘‘cancelling
out or dividing by numbers,’’ or possibly even preparing
students for being able to do whatever they want to do
when they ‘‘decide on a career.’’ Mark gave no reasons for
the students to follow his instruction except for identifying
this as his wish.
In addition to instances in which the grammar alerts us
to a personal authority structure, we see that Mark used
bald imperatives and questions that close dialogue. In turn
b134, he told students to ‘‘keep working’’ and in turn b150
he said, ‘‘Try this.’’ These imperatives expected only one
course of action, though the verb try is relatively invitational. Mark’s closed questions were taken as closed by
these students, unlike the students in his former environment. When he asked in turn b134, ‘‘Two times what are
the factors of four?’’ a student responded with the one
expected answer, ‘‘Two times two.’’ And when Mark asked
in turn b136, ‘‘How many of [the factors] are prime?’’
students responded in chorus with the one expected answer,
‘‘All.’’ The choral response is a strong indicator of a personal authority structure because the whole class demonstrates agreement that their role is to follow Mark’s wishes.
It is also an indicator of discursive inevitability because the
choral response recognizes agreement that there is only one
possible answer.
In this transcript, there was also evidence of the discourse as authority. The modal verb structure have to draws
attention in turn b134 to the singular course of action
imposed on the teacher and students by the mathematics—
‘‘In order to perform the prime factorization we have to
break it down so that all the factors are prime numbers.’’
Further evidence of the discourse as authority appears in
this transcript where Mark noted, ‘‘it’s not expected that
you know this right away.’’ It is unclear who would not
expect the students to identify prime factorization immediately without this longer process, but the grammar suggests that it would be someone or something outside the
classroom context. A more explicit reference to the controlling discipline of mathematics can be found in turn
b150 where Mark turns the students’ attention away from
their concerns with the demand, ‘‘Back to the rules of
mathematics.’’ In addition to this explicit call to the discipline’s authority, he exercised his personal authority to
guide/control what happens in his classroom.
This transcript also presents evidence of discursive
inevitability. We note the modal verb structure, going to, in
Mark’s response to student questions about relevance.
Thus, like in the earlier context described above, Mark did
not reference the inevitability of mathematical results. In
that context he referenced the inevitability of what would
be done later in mathematics classes, but in this new
context he was referencing first the inevitability both of
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future mathematics classroom practices and of the trajectory of the students’ life experiences. In turn b140 he said,
‘‘You are going to use [this skill] later on.’’ When students
clarified that they wanted relevance in their lives, not in
future mathematics classes, Mark continued with the discursive inevitability structure, saying that their mathematics skill ‘‘is going to be used in everyday life’’ (turn b142).
He went further, in turn b144 to foresee that students would
be deciding on a career—‘‘when you decide on a career’’—
though he did not use going to language structure. These
instances of discursive inevitability have the same grammatical structure as ‘‘we’re going to get 4,188’’ (turn a74 in
the earlier episode), but Mark’s confidence does not seem
to be placed in the same kind of reasoning in this instance.
Finally, this transcript presents evidence of personal
latitude, but there are significant differences from the focus
of student agency in the previous context. Again, we note
questions, which are a mark of personal latitude. In turn
b139 a student asked, ‘‘Where would we use a question like
that?’’ Mark’s response suggests that he took this question
to be like the questions he was familiar with in his previous
school context. He seemed to think that the student was
asking about the application of this skill to further mathematics. The student corrected him in turn b141, ‘‘No,
what’s a job where we would need…’’ Mark was complicit
to the student’s expression of personal latitude by
responding to the question, and other students participated
in this discourse, one with the provocation, ‘‘I sleep’’ (turn
b143), and one with the legitimate question about careers
that do not need high-level mathematics (turn b145). When
this discourse turned into a buzz (turn b149), Mark exercised his personal authority and cut off the students’
autonomous questions.
5.4 Re-negotiating authority in a new context
Mark was concerned about the dynamic in his new classroom. After 2 months of frustration with what he saw as his
students’ lack of mathematical agency, he chose to set
aside time to challenge students with questions about
authority. He started a class session telling students about
his interest in authority as a research participant. The following excerpt comes from near the beginning of the class
session:

c17

Mark
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We’re looking at [authority] not necessarily the way
that you guys probably think of authority. We’re
not talking about necessarily who’s in charge, per
se. That kind of authority. Like police kind of
authority. Now that does play a little bit of a role in
a classroom obviously. But we’re looking more at
authority as to the holder of knowledge. Who is the
holder of knowledge? Am I?

c18

Students

No

c19

Mark

Okay

c20

Girl

It’s us

c21

Mark

Okay. Good. There’re lots of sources of authority.
Right? If we’re talking about mathematical
authority, there’re lots of sources. Correct? I am, I
guess. I consider myself a source of mathematical
authority in the classroom. But, I also consider
each and every one of you guys a source of
mathematical authority. […] the whole idea is to
disburse the authority a little bit more so that it’s
not just one big source, and that’s the only place
where you can get information, the only place you
can think of as being a source of knowledge, a
source of information. The idea is to make yourself
your own source of authority

Mark then displayed with his projector 2 ? 3 = 5 and
2 ? 3 = 7. He asked which expression was true and why.
Many students became restless. At first, students said that
they knew 2 ? 3 was 5 because teachers said so, which
suggested their reliance on teachers’ personal authority.
Eventually a girl explained why it has to be five, demonstrating understanding that the discipline (discourse) can
have authority; she grouped two fingers on one hand with
three on her other hand and said, ‘‘We learned it when we
were younger—the counting numbers. We used our hands
to count and adding numbers. Through the years you kind
of adapt to it being five.’’
Next, Mark displayed two further equations,
2 ? 3 9 5 = 25 and 2 ? 3 9 5 = 17. One boy said, ‘‘It
depends on how you do BEDMAS’’ (Brackets, Exponents,
Division & Multiplication, Addition & Subtraction). Mark
revoiced this statement and the class erupted. One voice
stood out saying, ‘‘If you do it right you get 17, if you do it
wrong you get 25.’’ This suggested an appeal to the discipline as authority or discursive inevitability—only one
answer is possible—but it was unclear from where this
authority comes. When Mark asked who decided on this
order of operations, the students guessed names: you (i.e.,
Mark), Stephen Hawking, Albert Einstein. The students
concluded that the convention was passed down through
generations, but were vague about how the convention
started. Someone suggested ‘‘the beginning of time.’’
Mark was no longer following a plan and he was
speaking about as much as the students (in usual class
discussions, he spoke much more than the students). Significantly, the students began exercising personal latitude
by making demands of him. 31 min into the conversation a
girl said, ‘‘You are asking a hard question. An example
would be really helpful.’’ Mark responded with a scenario
in a game and another girl interrupted, ‘‘No, a real life
example.’’ Then, Mark started using an example from
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when he built his deck, but students argued for an example
from their real life, not his. When he used the example of
choosing mobile phone packages, the class was finally
content with that example.
When Mark challenged his students with questions
about authority, they exercised authority by telling him
how they wanted him to teach them. Reflecting on the
conversation, one student said to Mark, ‘‘You asked all
these questions but they didn’t have answers.’’ The conversation was about 44 min, evidencing the students’
interest and Mark’s dedication to developing a different
authority structure in class.
We were curious about how this exchange would change
the classroom dynamic. It was not possible to characterize
the class as fitting one authority structure, however,
because all four structures appeared in every class, albeit
with variations that may only be possible to describe
qualitatively. Mark noted that the students began to ask
questions after this conversation, which suggested more
personal latitude than prior class sessions. They were
becoming like the class in his previous school. In a formal
presentation to teachers later in the year, Mark characterized these students as ‘‘very frustrated,’’ ‘‘not engaged in
their own learning,’’ and ‘‘passive participants,’’ at the
beginning of the year and he identified a move to ‘‘students
questioning,’’ ‘‘asking for alternative methods,’’
‘‘demanding explanations,’’ and ‘‘giving their own examples of problems they wish to know.’’ The passivity at the
beginning of the year suggested a personal authority
structure where the students did whatever he said with little
question. He also gave an example from five months later:
a student asked him to demonstrate a certain kind of
problem, and others gave further directions to him about
what they wanted demonstrated, and even posed their own
problems. He saw this as a shift toward students sharing
authority for their own learning. This was a shift to more
personal latitude. His descriptions focused on who in the
room exercised authority, and did not consider how the
discipline of mathematics was also an authority.

6 Reflection
In this case study, our conceptual frame helped us see the
complexity of authority in mathematics classrooms and to
Mark’s position as a teacher. The case raises questions for
us. First, although the four categories were first uncovered
through a large corpus analysis that allowed us to see broad
patterns in the stance bundles, we can also see how these
categories are useful for unpacking some of the ways in
which authority is instantiated in classrooms. We found
that it was useful to draw on the grammatical features of
the stance bundles but we also found that there were

additional ways the four categories might be instantiated
that might be missed with our primary attention to grammatical features.
To continue development of this conceptual frame, we
think it would be useful to focus more specifically on one
of the categories in a particular case and to explore further
how authority is structured in that category, as well as to
consider the possibility of additional authority structures in
mathematics classrooms beyond the four structures we
identified. Delineations such as those in our conceptual
frame and further delineations that come from extending it
may sometimes oversimplify the complexity of classroom
interactions. Yet, we recognize that these delineations
provide useful lenses with which teachers could see and
talk about their classroom practices and make more purposeful decisions about how they want to negotiate
authority with students.
Second, in relation to Mark’s positioning in the classroom, we wonder whether these categories might be useful
to understanding how authority changes over time not just
in different contexts but also in the same context. It would
be interesting to see whether different kinds of contexts
might matter. For example, in the rural context where Mark
had been for years and had extensive knowledge of the
families and students, it is possible that personal authority
became foregrounded because there was time to establish
trust. Students may have come to see that Mark had their
best interest in mind, so they followed what he ‘‘wanted’’
them to do. A question remains about what happens when
some kinds of authority are foregrounded over others. For
example, when personal authority is most pervasive,
mathematical justification or rationale might be backgrounded. What might be the impact of such authority
structures? These kinds of questions can complement the
literature that considers possibilities for teachers to shift
authority structures (e.g., Hufferd-Ackles, Fuson, and
Sherin, 2004; Skovsmose, 2001). We wonder also how
much of Mark’s perceived need to establish authority in his
new context was necessary and whether his perceived need
might change over time. For example, if we had followed
Mark through the first few years in this new context, might
we have been able to see these categories shift and change
as Mark negotiated authority with his students? It is
important to be an authority in mathematics and to be in
authority to some extent as a teacher, but it is also important
to establish a routine in which each student sees him/herself
as in authority of his/her own learning so that s/he too could
become an authority in mathematics. The students themselves probably had similar struggles—wanting to be
independent of Mark while depending on him for guidance
in various ways. Yet, little is known about the tension.
Third, Mark’s reflections on his authority and attempt to
have explicit discussions with students about authority
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highlighted for us the importance of collaborating with
teachers when we explore authority. We note Mark’s
explicit discussion about authority with his students, which
would not have happened prior to our work together on
authority. The importance of mathematics teachers ‘‘stepping out’’ or having meta-conversations about norms has
been demonstrated (Cobb, Yackel, & Wood, 1993; Rittenhouse, 1998), but we have not seen such attention in the
literature about other important aspects of norms. Authority
is central to these norms, so we argue that meta-conversations about authority in mathematics classrooms can help
students come to terms with their mathematics. Further
research on teachers using such strategies is needed.
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Abstract Working from a large corpus of transcripts from secondary mathematics classrooms,
we identify patterns of speech that encode interpersonal positioning. We extend our analysis
from a previous article (Herbel-Eisenmann, Wagner & Cortes, Educ Stud Math, 2010, in press),
in which we introduced a concept from corpus linguistics—a “lexical bundle,” which has
been defined as a group of three or more words that frequently recur together, in a single
group, in a particular register. In that article we noted the prevalence of pervasive stance
bundles unique to the mathematics classroom register. Because stance bundles communicate
personal feelings, attitudes and values, we noted the importance of positioning in mathematics
classrooms. In this article, we interpret the stance bundles as they relate to authority in
mathematics classrooms by organizing them into groups that relate to the ways in which
students are assumed to have choice in the discourse and to have obligations. Gradations of
obligation and choice are important because they can help mathematics educators think about
the ways in which they might open up or close down discourse in the classroom. We argue
that it is important for university researchers, classroom teachers, and even mathematics
students to engage in conversations about issues of authority, as they relate to developing
mathematical understanding in their classroom discourse.
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an earlier article (Herbel-Eisenmann et al., in press) in which we introduced a concept from
corpus linguistics—the lexical bundle, which is a frequently occurring set of words used
across a register. Lexical bundles are identified within a large corpus (body) of text by a
computer program. Thus, the choice of what patterns to study is not a person’s choice.
Rather, the researcher’s role is to try to understand what the computer-identified pervasive
patterns of speech index about the discourse in which they are used.
Analyzing a corpus of transcripts from secondary mathematics classrooms, we found
that stance bundles, which Biber, Conrad and Cortes (2004) defined as lexical bundles that
communicate “personal feelings, attitudes, value judgments, or assessments” (p. 966),
comprised about half of the pervasive lexical bundles (Herbel-Eisenmann et al., in press).
We compared the stance bundles from our corpus to those found in the analysis of other
corpora (i.e., university teaching and conversations), and found that most of the stance
bundles were particular to our corpus, i.e., the register of secondary mathematics
classrooms. The analysis highlighted the importance of stance in the mathematics
classroom register, because pervasive lexical bundles are indicators of what is important
in the register, especially significant to learners of the register.
In this article, we examine the stance bundles found in the previous article in more depth
to illustrate how the stance bundles relate to teacher authority and how they “position”
teachers, students, and the discipline of mathematics in different ways. The patterns
identified are likely to seem normal, but according to Apple (1990) and others, such
apparent normality (established in this analysis by the frequency of the word patterns in
mathematics classrooms) indexes hegemonic practices. Denormalizing pervasive discourse
patterns by interrogating them makes possible critical reflection about alternative
possibilities for structuring mathematics classroom practices. Such interrogation allows
educators to become aware of and reflect on the kind of authority structures that would be
the most appropriate for the development of students’ mathematical and social agency. Our
analysis focuses on identifying discourse practices to develop awareness and thus support
reflection. Our analysis does not identify preferred discourse practices as alternatives to
present practice. Instead, our concluding comments on this analysis draw attention to the
kind of research and professional reflection that could take this next step.

1 Positioning and authority
In this section we outline the key literature that relates to the ideas of positioning and
authority, which are central to our interpretation of the stance bundles. In some of the
sections that follow it, we will draw on further literature that relates to specific categories of
bundles. As we argue in Section 2, stance can be understood through aspects of language
that construe the interpersonal function of language. Thus, stance also relates to how people
are positioned in interactions. Harré and van Langenhove (1999) describe positioning as the
ways in which people use action and speech to arrange social structures. Positioning can
refer to physical positioning, as it does in the study of Goodwin (2007) of how parents and
children physically position themselves while the children do mathematics homework, but
more often positioning is used metaphorically to represent relationships. Harré and van
Langenhove’s description of positioning carefully addresses the role of positioning in
interaction through a focus on “storylines.”
As outlined by van Langenhove and Harré (1999), in any utterance, clues in the word
choice or associated actions evoke images of known storylines and positions within that story.
For example, a teacher may say something that positions herself as a coach and the student as
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a motivated athlete. The student may continue the interaction complicit with this positioning
or resistant to it. Alternatively, the teacher and student might be operating under different
assumptions about what storylines may be at play, for example, the teacher may see herself as
a coach, while the student sees her as a drill sergeant. This multiplicity of possible storylines
relates to the reality that language can have a multiplicity of meanings. No one can enforce a
particular storyline or positioning in a conversation. Any participant is free to make moves
(with speech or action) to establish, modify or resist a particular positioning, but the skill and
willingness with which people do this vary and some ways of being positioned are harder to
resist than others. The interplay between free will and structuring influences has been subject
to much debate in literature related to language use and agency (Ahearn, 2001; Carter &
Sealey, 2000; Emirbayer & Mische, 1998). In our findings, we interpret some of the language
forms and storylines in terms of students’ obligations to structuring influences (i.e., the
teacher and the ‘discipline’) they seem to encode.
The notion of positioning is important because it recognizes that interpersonal
relationships, especially relationships between teachers and students, necessarily involve
issues of control, authority, and power. Authority is one of many resources teachers employ
for control (Metz, 1978) and has been defined in an educational context as “a social
relationship in which some people are granted the legitimacy to lead and others agree to
follow” (Pace & Hemmings, 2007, p. 6). Oyler (1996) problematizes possession metaphors
for power, showing that authority and power are always present in discourse, and that there
are various ways of negotiating them, including relatively unoppressive ways. Amit and
Fried (2005) noted that students rely on a web of authority relations with friends, family
members, and teachers. In this article, we work from the perspective that authority
relationships are highly negotiable, and we focus primarily on the relationships among the
teacher, students, and the ‘discipline’ of mathematics.
In mathematics classrooms, there is the potential for authority and power to be amplified in
comparison to other subject areas, partially because of the importance of justification and truth
in the teaching and learning of mathematics. Thus, authority and positioning are significant
features of all mathematics teaching. A focus on lexical bundles allows us to interrogate what
might be thought of as common sense or mundane practices in mathematics classrooms, and
thus, expose hegemonic practices such as unintended authoritarianism and control. Students
commonly believe that knowledge of mathematics comes from somewhere else (Schoenfeld,
1985); the authority is with the teacher and the discipline of mathematics. When people
“have” authority, it means that there is an expectation that they exercise their agency; they are
licensed to be agents of change. However, one can exercise agency even when others do not
authorize their agency. For example, in the account of student agency by Powell (2004), he
recognized the agency of students when they expressed themselves in ways authorized by
their teacher, but in the account of Houssart (2001) of a different classroom, students were
exercising agency without teacher authorization. In our interpretation of stance bundles, we
consider the implied structuring of authority. Who is invited to have agency? And, by
contrast, who is obliged to follow whom (or what)? Our focus is on how pervasive stance
bundles, which we found to be spoken almost exclusively by teachers, encode authority (we
use the word ‘encode’ to describe how the lexical bundles relate to classroom positioning,
following the use of Michael Stubbs (1996) of this word).
Like the focus of Davies and Harré (1999) on local participants in discourse, we claim
that while the ‘discipline’ of mathematics itself, or school mathematics, is taken to be an
entity or force of some sort in the classroom, it is represented by participants in the
classroom. A teacher may be the face or medium of this force, but the students only
experience the teacher, not the apparent discipline represented by the teacher. Discourse

46

B. Herbel-Eisenmann, D. Wagner

practices, however, may suggest the reality of some outside force as having authority. It is
unclear to what extent students see themselves in relation to mathematics as a discipline or
to the teachers as people. Furthermore, Moschkovich (2007) argued that, if students see
themselves relating to the discipline, this sense of the discipline can be imagined in many
different ways. We have elaborated further on the implications of positioning theory in
Wagner and Herbel-Eisenmann (2009).
We draw on a distinction made in appraisal linguistics. In this tradition, White (2003)
suggested that linguistic resources can be “broadly divided into those which entertain or
open up the space for dialogic alternatives and, alternatively, those which suppress or close
down the space for such alternation” (p. 259). This distinction aligns with our consideration
of the degree with which the pervasive stance bundles assume obligation to someone or
something (closing down diverse perspectives in dialogue) or recognize choice (opening up
to alternate perspectives).
In our earlier analysis of the mathematics classroom register (Herbel-Eisenmann et
al., in press), we drew upon further sub-categories of stance bundles developed by Biber
et al. (2004), in which they distinguished between epistemic and attitudinal stance. All the
stance bundles were oriented around personal relationship and thus, coded as attitudinal
stance. Within attitudinal stance there was further categorization of stance bundles to
distinguish between ones that encode desire, obligation/directive, and intention/
prediction. We found that these distinctions did not reflect well the nuances of the
bundles in context. Thus, for this article we developed our own categorization for stance
bundles in relation to positioning and authority structures, and how these structures seem
to open and close dialogue.
When students were assumed to be obligated in the interactions, authority seemed to lie
with the teacher (which we denote “Personal Authority”) or with the discipline of
mathematics (which we denote “Demands of the Discipline as Authority”). Another form of
obligation seemed more subtle and appeared to draw on some presence external to students,
suggesting inevitability to an upcoming action (which we call “More Subtle Discursive
Authority”). When choice was encoded in the stance bundles, we indicate how “Personal
Latitude” was expressed in the language choices and hence suggest an opening up of
viewpoints. Before sharing our interpretations of the bundles in these categories, we briefly
describe the data set and analysis and then outline some of the theoretical tools that enabled
us to identify the kind of positioning encoded by each bundle and interpret its connection to
the structuring of mathematics teaching.

2 Methods
2.1 Description of corpus
The data set from which we draw includes 148 classroom transcripts from classroom
observations from seven different schools in eight different teachers’ classrooms. These
observations were part of a larger project, which focused on collaborating with secondary
mathematics teacher-researchers to examine how doing action research on classroom discourse
might impact teacher-researchers’ beliefs and practices over time. In the first year of the project
(September 2005–May 2006), we collected baseline classroom observation data of the teacherresearchers’ classroom discourse. The teacher-researchers selected a focus class that they felt
was representative of the students they typically taught. The transcripts from these baseline data
comprise the Secondary Mathematics Classroom (SMC) corpus.
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The transcripts come from a range of contexts, as the teacher-researchers taught in
different kinds of communities (rural (n=2), urban (n=4), and suburban (n=2)), with
students from varying levels of poverty (free and reduced lunch percentages varied from
12% to over 65%) and in different kinds of schools (e.g., a school where over 65% of the
students are achieving well below grade level, a school where all the students are labelled
as talented and gifted). Six of the teacher-researchers taught in middle-school settings
(grades 6–8), one in a high school (grades 9–12), and the one who taught in the talented and
gifted school taught students from grades 5 through 12. Three of the teacher-researchers
were working in schools in which curriculum materials funded by the National Science
Foundation have been used for more than 10 years. The other five teacher-researchers
taught in schools where more conventional curriculum materials were used.
The teacher-researchers in these classrooms were purposefully selected to vary gender,
context of teaching situation, certification level, years of teaching experience, extent of
involvement in professional development, reasons for entering the teaching profession, and
so on. Five of the teacher-researchers were female and three were male. Five of the teacherresearchers were certified to teach secondary mathematics and the remainder were
elementary certified. The number of years they had been teaching mathematics ranged
from 2 to 18 years. Some of the teacher-researchers had master’s degrees in mathematics,
mathematics education, or science.
Each set of classroom observations took place for 1 week at a time in September,
November, January, and March. Typically one university-based researcher observed, took
field notes, and videotaped observations. The camera was mainly focused on the teacherresearcher, who wore a microphone. An additional microphone was attached to the camera
and picked up much of the classroom talk. Because the classrooms were of varying shapes
and sizes and students talked at different volumes, the amount of student talk captured
varied from observation to observation. All classroom observations were transcribed by
paid transcribers using Transana (Fassnacht & Woods, 2005). These transcripts, which
make up the SMC Corpus, were the primary data source for this study. We detail this corpus
further in Herbel-Eisenmann et al. (in press).
2.2 Data analysis
In order to prepare the transcripts for the corpus analysis, a research assistant exported them
from Transana and completely cleaned the transcripts (removing non-spoken text such as
names of the people speaking). The data set consists of 679,987 words, which is in line
with specialized oral corpora used by linguists, and, as detailed above, there is sufficient
diversity of contexts in the corpus, which is a necessary characteristic of a representative
corpus. Because analysis of the register rests on a very large sampling of diverse
representative contexts, it becomes possible to identify characteristics of the register, more
broadly, than with analysis of a few selected situations.
2.2.1 First phase of computer analysis
We used two computer programs for analysis. First, the Lexical Bundles program (LBP),
designed by Cortes (using Borland Delphi Professional, 1998), was used to find the lexical
bundles that were frequently spoken in this corpus. Lexical bundles are defined by frequency,
so a word combination must repeat very frequently in order to be considered a bundle.
Drawing on corpus linguistics, we adopted a conservative cut-point of 40 instances of fourword combinations appearing in five or more classroom settings. All of the bundles identified
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by the LBP were stored in a database, which also recorded the frequency with which each
word combination occurred and the number of classrooms in which it was used. This latter
count, called “spread” (pervasiveness across settings), is important because we need to be
sure that the bundles we report are characteristic of many classrooms. The majority of the
bundles we found were “stance bundles” and have implications for participant positioning.
We include the full set of stance bundles, in order of frequency, in Table 1.
2.2.2 Focusing in on stance bundles by examining language choice
Because stance bundles relate to attitudes, judgments, and so on, we use systemic
functional linguistics and critical discourse analysis (which is concerned with issues like
language and power) as theories of language to classify and interpret the bundles. Stance
Table 1 Stance bundles organized by frequency
Stance bundle

Number of instances

Spread

I want you to

333

8

You don’t have to

134

8

If you want to

97

8

Want you to do

92

7

You are going to

90

8

You have to do

82

8

Do you want to
Are we going to

80
78

8
8

We’re going to do

76

8

Going to have to

75

8

Are you going to

73

8

What I want you

70

7

Am I going to

64

7

You to do is

64

7

Do we have to
We are going to

63
62

8
8

You want to do

62

8

You need to do

59

7

Do we need to

58

8

We have to do

50

8

We need to do

49

8

Do you have to

48

8

Do I need to
I’m not going to

45
45

6
8

So we’re going to

45

7

I was going to

44

6

I would like you

44

7

So I’m going to

44

7

What do we do

43

7

You want me to

41

7

And I’m going to

40

6
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bundles are closely related to language that construes interpersonal meaning as used by
Halliday (1978), Schleppegrell (2004), and Morgan (1998; 2006). Halliday (1978)
described the interpersonal function of text as “the component through which the speaker
intrudes himself into the context of the situation, both expressing his own attitudes and
judgements and seeking to influence the attitudes and behavior of others” (p. 112). In
particular, modal verbs and first person pronouns are seen as some of the strongest
indicators of stance (Biber, Johansson, Leech, Conrad & Finegan, 1999). Three aspects of
language, in particular, were important to our categorization and interpretation: mood and
modality, verbs/processes, and personal pronouns.
Schleppegrell (2004) showed the interpersonal function of the language of schooling as
being construed through the usually unconscious choice of declarative mood, of modality,
and of attitudinal resources to convey stance. When people use declarative forms, it is
different from when they command (in imperative form) or question (in interrogative form).
Declaration has a sense of authority to it because it positions the speaker as a giver of
information, and the listener as someone who receives information. Imperative forms
indicate that the speaker can tell someone else what they are to do. The interrogative form
can be used to elicit information, but has a more participatory effect to it by inviting
response. These different moods are important because they indicate asymmetries between
participants (Fairclough, 2001).
As Martin and Rose (2005) suggested, language allows us to express attitudes with
varying intensity. Modality is one way that people amplify something. Modality includes
“indications of the degree of likelihood, probability, weight, or authority the speaker
attaches to the utterance” (Hodge & Kress, 1993, p. 9). Modality of the text can be found in
the “use of modal auxiliary verbs (must, will, could, etc.), adverbs (certainly, possibly), or
adjectives (e.g., I am sure that...)” (Morgan, 1998, p. 87).
In addition to modal auxiliary verbs, further consideration can be given to the verbs or
processes in which involvement is expected. Rotman (1988) contended that when examining
processes in mathematics, we need to consider whether they are inclusive or exclusive. He
differentiated between these two types of processes in terms of what they imply for the reader.
An inclusive process (e.g., consider, define, prove, and their synonyms) demands “that the
speaker and hearer institute and inhabit a common world or that they share some specific
argued conviction about an item in such a world” (p. 9). Inclusive processes, Rotman argued,
construct the reader as a “thinker.” In contrast, an exclusive process requires only that “certain
operations meaningful in an already shared world be executed” (p. 9). For example, when a
reader is instructed to “build,” an exclusive process, s/he must carry out this specific activity.
Rotman claimed that exclusive processes construct the reader as a “scribbler” who performs
actions. In order to do mathematics, people need to both scribble and think. We used his
classifications for interpreting processes in the transcripts.
Along with modality and verb choice, personal pronouns have been identified as markers of
positioning (Fairclough, 2001; Wetherell, 2003). The detailed look of Pimm (1987) at
teachers’ use of we is relevant. Often in mathematics teaching, the teacher uses the pronoun
we when addressing students, but it is not always clear to whom we refers: the teacher with
the mathematical community; the teacher with the students; the teacher as an individual (the
royal we); the students; or any combination of these. Rowland (2000) shows how the pronoun
you can be ambiguous in a way similar to we: like we, you is “an effective pointer to a quality
of thinking involving generality” (p. 113). This sense of generality, which refers to no one in
particular, suggests that anyone would or must do or understand the same thing. Though these
pronouns recognize students’ mathematical action, they also take authority away from the
students because it is implied that anyone would concede. There is no choice.
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2.2.3 Second phase computer analysis
The second program, MonoConcPro (Barlow, 2002), a concordancing software, was used
to complete two tasks that provided additional information to help in the interpretation of
the authority bundles. First, we used this program to generate concordance tables, which
show all the bundles from the database in their contexts. These tables included the target
bundle in the center with 50 words before and after the bundle. These tables are important
for interpretation, especially because MonoConcPro facilitates deeper investigation of the
context by linking each instance of the target bundle to its place in the original transcript.
When we needed to examine a longer stretch of text around the bundle, we clicked on the
instance in the concordance table, and MonoConcPro immediately took us to the place in
the corpus where that instance occurred.
Second, the program facilitates the compilation of collocation (co-location) lists, which
identify words that are commonly used together. Looking at words that appear frequently in
relationship to one another can help to understand context. As Halliday (1978) pointed out:
“Much of the meaning of a text resides in the sort of foregrounding that is achieved
by this kind of environmentally motivated prominence [...] as a realization of
particular elements in the social context”(p. 145).
In lexical bundle analysis it is important to see which words appear one word to the right
of the target word or bundle (R1), two words to the right (R2), and so on. Here we use the
list of collocations to investigate the bundles that ended with to (e.g., you are going to, we
are going to) because the verbs that followed to help to see what kinds of processes were
being foregrounded. For example, “we are going to put our books away,” foregrounds a
social focus whereas “we are going to consider what happens when we hold the area
constant and change the perimeter,” foregrounds a mathematical focus. Focusing on the
verbs also helps us see if the learner is constructed as a scribbler (as in the first example) or
a thinker (as in the latter example).
The concordance and collocation charts were further analyzed to attend to authority and
positioning related to the bundles. Each author examined each individual stance bundle list
to search for themes and then across the bundles to search for themes. As we searched for
themes, we struggled with what to include in the article. Because we were examining such
an expansive data set, there were many examples that we could include and ideas that we
could have shared, but we focused on aspects that relate to authority. Many of the themes
that we came to consensus on and decided to report here were related to the types of
obligation that we explained in Section 1. We grouped the bundles into sub-groups based
on the obligation that seemed to be encoded; that is, there seemed to be sets of stance
bundles that encoded obligations to the teacher, the discipline (in more and less explicit
ways), and a set that suggested personal latitude. The stance bundles are summarized by
sub-group in Table 2 are used to organize Section 3.
2.2.4 Member check
The final part of our analysis involved a member check. In fact, this was typical practice in
the project work. Almost all of the analyses we did and the articles we wrote were shared
with the teacher-researchers for their input, feedback, and additional interpretations. After
we reached consensus about the authority bundles and had a draft of our findings written,
Herbel-Eisenmann shared some of the concordance tables with the teacher-researchers at
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Table 2 Stance bundles categorized by obligation and choice
Lexical bundle
Personal authority

Want you to do
What I want you
You to do is
I would like you
I want you to
You want me to

Demands of the discourse as authority

Do you have to

a

You don’t have to
Do we need toa
We need to do
You need to do
We have to do
Do we have to
You have to do
Going to have to
More subtle discursive authority

You are going to
We are going to
So we’re going to
So I’m going to
And I’m going to
We’re going to do

Personal latitude

You want to do
Do I need to
Am I going to
What do we do
Do you have toa
Do we need toa
Are we going to
Do you want to
I was going to
Are you going to
If you want to
I’m not going to

a

Denotes the two bundles that appear in two sections

the next project meeting. In particular, she gave all of the teacher-researchers the
concordance table for I want you to because it was the most pervasive stance bundle. She
also shared four of the concordance tables that we identified as offering more choice (if you
want to, are you going to, you want to do, and do we need to). The teacher-researchers
worked in pairs and each pair examined the table for I want you to and then one of the other
concordance tables. The teacher-researchers were asked to read through the table and think
about the purpose they thought that set of words served in the mathematics classrooms.
After the teacher-researchers spent about 30 min talking in pairs, each pair reported back to
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the group. This whole-group discussion was videotaped and transcribed. In almost every
instance, the teacher-researchers independently confirmed what we report here. In fact, in
some cases they even confirmed the ways in which we parsed the data. For example, one
teacher-researcher identified the word if as “softening the directive” (PM, 8/18/07). We
include some of the teacher-researchers’ observations in the section in which we report and
discuss the findings in order to illustrate the interpretations they offered as well as some of
the concerns that these authority bundles raised for them. We demarcate these comments by
indicating they were spoken by the teacher-researchers, rather than writing about “teachers”
as we do when we report our interpretations and findings from our analysis. In the next
section, we report the findings generated from the analysis described above.

3 Obligation and choice
The most striking feature of the stance bundles is the degree with which people are assumed
to be obligated to a particular storyline. Related to this, the storylines reference particular
kinds of positioning that assume certain things about the teacher, the students, and the
‘discipline’ of mathematics. We organized the stance bundles based on to whom or what
they indexed obligation and based on whether choice was encoded: in each part, we address
specificities of the register illuminated by the bundles that encode classroom participants’
relational agency. We point out that, although we use these themes to organize this section,
there is overlap among them—two of the 31 bundles appear in more than one section
because they served more than one purpose.
3.1 Drawing on personal authority
The most obvious bundles for considering positioning are the ones that include more than one
personal pronoun, especially those stance bundles that located “I” as the subject and “you” as
direct object. As noted by Fairclough (2001), personal pronouns are strong markers of personal
positioning. The stance bundles that include two personal pronouns are:

&
&
&
&

I want you to
what I want you
I would like you
you want me to
Two other bundles are related to these because they almost always follow the pronoun I:

&
&

you to do is
want you to do

All but three instances of you to do is had the word I prior to the bundle, and 87 of 92
want you to do instances were of the form “I want you to do” or “I __ want you to do”. Two
of these bundles were closely related—what I want you and I want you to. In fact, many of
the instances of these two bundles overlapped, as did other bundles, including want you to
do and you to do is. Many of the instances of each of these were part of the seven-word
bundle what I want you to do is. Seven-word lexical bundles are nearly impossible to find
in lexical bundle analysis. In some of the classroom transcripts, we even saw teachers say
what I want you to do is, I want you to. When the teacher-researchers saw this, they were
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surprised that they sometimes used a personal plea twice in their instructions to students.
They wondered what impact this might have on students.
The following are two examples of excerpts that included one of the bundles that
encoded the teacher’s authority, and the student’s trusting compliance. (In all transcripts
given, “Tr” represents the teacher, “Fs” a female student, and “Ms” a male student. Italics
draw attention to other keywords that we discuss in our interpretations of the examples. All
names are pseudonyms.) In the first example, the student was positioned as a passive
follower of instructions:
Tr: So what I want you to do is don’t use these actual numbers. I don’t want you to
type in the actual numbers, I want you to use, like, go back to the ninety degree.
Right? And so AB, this one’s your long side, so take this...
Here the students followed step-by-step instructions from the teacher, who did not give
justification for the process, and did not seem to create space for student decisions. The
storyline evoked might be an expert guide giving step-by-step instructions to inexperienced
followers: “don’t think, just do what I say”—the kind of guidance we might look for when
anticipating forthcoming danger. The second example engaged different storylines though
the student still seemed to be positioned as obliged to do the teacher’s bidding:
Tr: All right. Look at the number on the board. I want you to look at it. I want you to
think about the number. I want you to think about what the number means, what each
place value means. I want you to think about how you would say that number. Don’t
put your hands up, you’re just thinking.
This example shows how a teacher’s direction of mathematical processes has both social
and mathematical significance (a phenomenon also described by Morgan (2006)). The
students were doing mathematics under the direction of the teacher, and the teacher made
the decisions—controlling the agenda and deciding what actions to take. Students were
required to think about what they were doing, and about how they might use this
understanding to engage in conversation with someone else. The storyline evoked might be
a coach readying players for a game: “Visualize the situation, plan your action.”
In both cases, the students were positioned as people who trusted the teacher to make good
decisions about what should be done. This compliance did not invite students to question their
teacher’s guidance in either case, yet the role of the student varied. In the first case, the verbs
(which are italicized in the transcript) were scribbler verbs (using Rotman (1988) distinction),
for which the students were cast in a storyline that had them working independent from
human interaction. The student “types,” “goes back,” and “takes.” The second case featured
thinker verbs, positioning the students to interact with each other. The student “looks,”
“thinks,” and “says.” Both kinds of positioning appeared in all of the classrooms.
The pervasiveness of the bundles listed here shows that there is an expectation in
secondary mathematics classrooms to be obliged to the teacher. The role of the teacher is to
tell students what they should be doing. Of this particular set of bundles, only you want me
to included student utterances and in all three instances the students asked for specific
information about what their teachers wanted them to do, e.g., “Do you want me to copy
the steps down off the board?” As teachers use these bundles and similar phrases, they
remind their students again and again of this particular storyline: students need to follow
their teachers’ wishes about both their mathematical processes and their social behavior. As
typical with pervasive bundles, this may seem obvious, but we reiterate that other viable
structures are possible—for example, students working on their own projects and asking
their teachers to provide support when students deem it necessary.
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There are many questions one can ask about a storyline that has students complying with
their teacher’s wishes without question. These stance bundles direct us to ask two
questions, both of which we know from our own classroom teaching experiences to be
significant for teachers and students. 1) Why might the student do what the teacher wants?
2) How necessary is this obligation? When a teacher said I want you to, students were
expected to follow the instructions though no reason was given; the teacher’s desire seemed
to be sufficient reason. If personal obligation is the only reason for students to engage in
mathematics, then this construction might marginalize a student who does not like the
teacher. In many cases, providing mathematical reasons for engaging in the activities at
hand would probably be more compelling. One teacher-researcher raised this concern when
he said, “you’re inserting yourself as the agent or the reason they’re completing a specific
action. ‘I want you to do this.’ It’s not based on what it’s gonna get you [mathematically].
[...] As a student [...] I’m doing it because the teacher [...] is telling me to do it or wanting
me to do it.” Additionally, there is an assumption that all students would discern that
underlying this personal obligation often is a mathematical reason. Yet, it is possible that
not all students have this cultural capital. Zevenbergen (2001) noted that working class
students might be less likely to negotiate such implicit expectations successfully. If activity
is directed through personal obligation, the mathematical significance of the activity may
not be apparent to all students. As one of the teacher-researchers said in response to
examining the bundles, “It’s not really collaborative because you have the authority to
demand it and they don’t have permission to refuse it.”
3.2 Demands of the discipline as authority
Some of the other bundles suggested that there were alternatives to the storylines of
students following their teacher’s guidance without question. The first alternative we
consider resembles personal authority because there is still an authority external to the
student, but it is different because there is a suggestion that this authority exists external to
the teacher, too. Some bundles that exemplify this authority structure featured the personal
pronoun we, including:

&
&
&
&

we have to do
we need to do
do we have to
do we need to

This we has been described by Pimm (1987) as including the reader/listener, whether
they consent or not. Related to this kind of we, the generalizing sense of the pronoun you,
described by Rowland (1992), appeared often in some of the bundles—not referring to a
particular person, but suggesting that all persons see or do things the same way:

&
&
&
&

you don’t have to
you have to do
you need to do
do you have to

Although we characterize the pronoun you in these bundles as generalizing, in any
instance it is debatable to what extent the pronoun has the generalizing sense and to what
extent it refers directly to the students. As shown by Wagner (2007), for students the usage
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is ambiguous—the demand is directed at the individual and at the same time seems to be
necessary for anyone in the same situation, and thus general. The feature of these you
bundles that sets them apart from the bundles that have a more literal, person-particular you
was the auxiliary verbs that suggest obligation, namely have to and need to. There is a
strong sense that mathematics follows external authority. This verb form also appeared in
another bundle, which was often preceded by the pronouns you and we:

&

going to have to

In the following example of a class going over homework, the initial uses of you seemed
to refer to the particular students in the class, who were inventing a situation to fit certain
criteria. The shift to you have to was a shift to a generalization—for something to be a
“multiplying situation” certain things must be in place, regardless of the context. The shift
to generalization is characteristic of mathematical thinking, but also has implications for
authority and positioning.
Tr: How did you know that you had multiplying? What was it that you were trying to
do in your story to make sure you had multiplying? What did you have to do with
those two numbers to make sure that it was a multiplying situation? Remember the
idea of fraction of a fraction? We’ve been talking about that a lot. You’re taking part
of a fraction.
This next example is more complicated, partly because there is another potential agent of
authority. The teacher positioned the textbook with authority, referring to it as they. Whether
this attribution referred to the authors or to the textbook personified does not matter; they
can be taken as representing the discipline of mathematics. (For detailed analysis of the use
of “they” in relationship to mathematics textbooks, teachers and students, see HerbelEisenmann (2009), and for theorization of how people are positioned as mediums of the
discipline of mathematics, see Wagner and Herbel-Eisenmann (2009).)
Tr: They want you to give them a problem in which the answer is in between a certain
number that they give. So what does that force you to have to do, you guys? Just
think about the thinking that has to go on inside your mind to be able to do this. What
do you have to do that’s different than me just saying, “OK, solve this problem.”
How is the thinking to do that problem different from the thinking that you’ve got
going in sixteen? Go ahead.
Fs: Um...it’s different because you are thinking in your head which one would equal
that because you’re already trying to equal something, instead of trying to figure out
what it equals. You know it has to equal a certain answer, or else the problem’s
wrong.
Tr: Would you say it’s more complicated?
Ss: Yes. [...]
Tr: That goes along with Tori. It’s like you gotta get the answer to know whether the
problem’s going to fit. Would you guys agree? I said it’s more complicated a minute
ago, but would you agree that they’re forcing you to think even more than if they just
said, “Solve this problem?” Deeper thinking, yeah, so it’s kind of like they’re, they’re
going to good things, here. They’re making you practice, but they’re also making you
think more deeply. The more you understand about this, the more you can think like
this. All right, so we need to come up with a fraction and a whole number whose
product is a whole number. Lee?
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In this case, the teacher explicitly differentiated the textbook’s demand on students from
the kind of teacher demand that was based on the teacher’s personal authority. The textbook
placed a social demand on the student to perform a particular task, but in order to perform
this task there was yet another kind of demand—certain choices must be made for the
mathematics to work out. This was the generalizing you because these choices were
independent of personal context.
Note how the “discourse” operates: here the mathematical task was positioned as something
that made students think deeply, more deeply than merely practicing skills or just solving
problems. The pervasive speech patterns contribute to the development of a storyline that gives
a sense of inevitability to mathematics. In these storylines, there is something, perhaps “out
there,” that compels humans to act in certain ways. This gives students the sense that
mathematics is a thing outside of human agency, and establishes or reinforces the idea that there
is a mathematics discipline to which people need to be subject. We recognize that this storyline
serves people and cultures well in various ways, but we reiterate that there are implications for
authority and positioning and that there are alternatives to this storyline.
3.3 More subtle discursive authority
A more subtle sense of obligation with the external discipline also appeared in the stance
bundles. These did not feature auxiliary verbs that encoded obligation (like need to, for
example) but there was still a sense of inevitability:

&
&
&
&
&
&

you are going to
we’re going to do
we are going to
so we’re going to
so I’m going to
and I’m going to

One might say these bundles represented thinking ahead, but this was a special kind of forward
thinking, giving the sense that the speaker knows what will happen. The certainty of expression in
these cases can be located in the auxiliary verbs are and am, which express higher certainty than,
for example, if the teacher said “we might do” or “I think I’m going to...” Thus it is different
from hypothetical thinking or thinking about various possibilities. The teacher, when using
these bundles, invoked a storyline in which s/he was in control, and thus knew what would
happen, or a storyline in which the teacher and students were subject to an established,
inevitable mathematical procedure external from the particular humans in the classroom.
The teacher-in-control storyline typically featured a social focus with the teacher
defining arrangements and setting tasks—for example, “All right. We are going to be
working on—everybody write down in your planner, since we don’t have it written down
yet...” This situation was much like the positioning in which the teacher positioned him- or
herself in authority over students, though with less concern for politeness: the teacher
declared what the students would do instead of asking the students to do something.
The inevitable mathematics storyline was typically associated with content. For example,
in this instance the teacher was directing the student’s action to use algebra tiles to represent
the factors of a quadratic expression:
Tr: On number three you’re probably gonna have to lay the pieces out to get number
three and number four. Pull out your two x’s and your six ones. Make your rectangle.
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Okay, how many rows?
Ms: Two.
Tr: So that goes on the outside. Then what’s in one row?
Ms: One times, I mean one x plus three.
Tr: Um hum. That one you are going to have to lay out the pieces so you’ve got your
two x’s and you’ve got your six. Make your rectangle. ...
Here the teacher knew what the students would have to do to create the rectangle with the
algebra tiles in order to represent the product of 2(x+3). As in the above set of bundles, the
auxiliary verb phrase will have to suggests an obligation to comply. The you are going to
bundle bears the same kind of compulsion but is less overt. If the teacher knew the student was
going to do something, it implied there was little choice because the actions were inevitable.
Positioning theory makes clear the reality that roles are fluid. In any situation, participants
can position themselves in multiple ways, establishing and changing their roles and acting to
establish and change other people’s roles. The kinds of positioning suggested by the stance
bundles we have described so far, however, are relatively similar to each other because the roles
they cast for students are about the same. In each storyline that we identified, the student was
positioned as a follower, either of the teacher or of the external force thought about as
“mathematics,” which may be represented by textbook authors. This latter force is much like the
former one because the teacher is taken as the medium of mathematics or mathematics textbook
authors and thus positioned with authority, leaving the student with the familiar role as follower.
In these ways, the stance bundles discussed so far served the purpose of assuming students were
obligated to the teacher or to the discipline in more or less explicit ways, and thus closing down
the discourse for alternative viewpoints. The positioning theory also reminds us that there are
other storylines possible in mathematics classrooms, with other kinds of positioning for
students. We turn now to the stance bundles that indicated personal latitude or encoded choice.
These stance bundles, we argue, can encode an underlying message of alternatives and have the
potential to open up the discourse.
3.4 Personal latitude
Some of the stance bundles give glimpses of storylines that position students as having
some authority, and thus inviting them to exercise agency. Because students were
positioned with some authority in these bundles, it is useful to consider in which areas
they were permitted personal latitude. One observation about the nature of personal latitude
encoded by these bundles was that these incidences were not consistent across the
classrooms. Though these bundles were used in multiple classrooms, the ways in which
they were used differed. There was more consistency within a single teacher’s use of these
bundles and less consistency across the corpus. It was not clear to us what the idiosyncratic
character of the bundles represented. Just as any conversation presents one with multiple
possibilities for storylines, this idiosyncratic nature of the data allows various interpretations. We speculate about the reasons for the idiosyncrasy of these stance bundles after we
have shared and discussed some examples of them.
The following bundles and their contexts suggested that teachers were making choices,
which could substantiate their personal authority. Thus there was recognition that humans
do make choices in mathematics:

&
&

am I going to
do I need to
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I’m not going to
I was going to

In the first two of these, the teachers’ utterances were interrogative, indicating that there
was a question about what s/he was doing. The other two demonstrated a change in
direction. Thus all four suggested a situation that required choice.
Other stance bundles showed that even novices in the discourse (referenced by teachers
as you) could make choices when doing mathematics. The bundles that invoked storylines
that had students making decisions included:

&
&
&
&
&

if you want to
do you want to
you want to do
are you going to
are we going to

The first three in this set explicitly referred to students’ desires (to what they “want”).
Such recognition that human desire has a role in mathematics draws attention to the
students’ potential to exercise agency. Though these phrases could be taken as being used
rhetorically, and thus not promoting or referencing authority, it is important to recognize
that students can take them either way.
The teacher-researchers recognized the potential rhetorical meaning of the bundle if you
want to. They talked about this bundle as being “a sneaky way of asking [students] to do
something,” pointed out that this bundle made it “appear as if [students] had a choice but
they really didn’t,” and said they thought that this was one way that, mathematically, they
let students know that some of their choices were “optional, especially if it helps you
understand” the mathematics. With respect to you want to do, the teacher-researchers
thought the choice of the verb “do” made it seem as if mathematics always involved doing
something, especially if there was an absence of thinking verbs. They also thought that this
construction was “sort of being used rhetorically to regain control of the classroom...
[because] it puts the responsibility back on the students to initiate some action.”
The possibility for multiple interpretations was even more evident in the last two bundles
in the list. We noted earlier that you and we, when taken in a generalizing sense, encoded
discursive authority. When you and we seemed to refer directly to the participants in the
classroom, however, as in many of the instances of the bundles listed here, the effect could
be significantly different. These instances asked participants to articulate their choices.
When the teacher-researchers discussed are you going to, they pointed out that some of the
words around this bundle invited multiple responses. They thought the majority, however,
seemed to have a finite set of answers. This kind of decision-making was also clear in the
following bundles:

&
&
&
&

do we need to
do we have to
do you have to
what do we do

In the instances of these bundles, even when we and you were used in the generalizing
sense, there was recognition that the classroom participants answered questions and made
choices about apparent mathematical necessities.
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In the next few paragraphs, we highlight some of the different ways in which each of
these groups of personal latitude bundles seemed to be used. Although all of these bundles
encoded choice, the aspects of classroom life they related to varied immensely. We
recognize that this section may appear less cohesive than some of the previous sections
because of the inconsistency mentioned above, which demands description of different
ways these stance bundles were used across the corpus.
For the first list of these personal latitude bundles (am I going to, do I need to, I’m not going
to, I was going to), we found examples of teachers recognizing mathematical decision-making
(e.g., “What am I going to use to claim from the fact that they’re perpendicular?”) and of
them recognizing their social, pedagogical decision-making (e.g., “I’m not going to make this
anything to do outside of class”). Within the examples in a mathematical context, the
instances that included the pronoun I were striking because it seemed to be used by teachers
in a generalizing sense, much like the pronouns you and we are often used in mathematics
classrooms. The teacher is then positioned as losing him- or herself as a medium of the
discipline, recognizing decision points within mathematical processes—for example, “What
do I need to know to find the area?” With the sense of disciplinary demand, the interrogative
tone mitigated the storyline associated with similar phrases that were not expressed as
questions; the participants’ authority to make choices was encoded.
The second set of bundles in this group (if you want to, do you want to, you want to do,
are you going to, and are we going to), with which teachers authorized student agency, we
find to be a mix in context. The bundle if you want to tended to be mainly about making
decisions that seemed social, e.g., taking out a notebook or finding out about missing
assignments. About half of the instances of do you want to and you want to do
foregrounded the social. In particular, when do you want to was used in a mathematical
context, it drew attention to student choices about which aspects of their reasoning to
represent, often suggesting that they should justify their choices further. In the more
extended form, “what do you want to,” teachers often required students to explain or say
more by asking questions like “What do you want to do?”, “What ratios do you want to
pick?” This also occurred frequently with the extended form “how are you going to”: “How
are you going to problem solve this?” These examples were especially powerful in terms of
student agency because, in addition to choosing how much reasoning to articulate, students
were making choices that demanded justification. Thus, there were two levels of choices
students could make.
Another kind of choice represented by these bundles was the students’ choice regarding which
homework or assigned problems to address—for example, “Which one do you want to do?” and
“Do you want to do volume or surface area or both?” Although these may seem like social
decisions, they can be mathematical; we are reminded of Brown and Walter’s (1990) work on
problem posing, which encourages students to decide what mathematical problems to pursue.
Finally, the third set of bundles in this group (do we need to, do we have to, do you have to,
what do we do), with which teachers encoded storylines that attributed agency to the
classroom collective of teacher with students, was less idiosyncratic than the other two sets of
bundles in the group. In most of these instances, the teacher asked what known procedure or
information needed to be invoked to address a given situation, as in: “How do we change
mixed numbers into improper fractions again? What process do we need to do?” and “Okay,
who can help me out to write the equation of a line. Bart, what do I need to know?”
In these two examples, we illustrate common uses for do I need to do and do I need to
know, in which the teacher references a known procedure and known information
respectively. The former required students to articulate a process and the latter required
students to articulate specific information that was needed. Like the bundles encoding
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discursive authority (both subtly and not-so-subtly), the expectation was that everyone in
the classroom knew their roles. In fact, the teacher-researchers also said that, when they
used do we need to, it seemed like the expectation was that everyone was going to know
what the next step was. Unlike the other stance bundles, however, the interrogative tone of
these particular bundles reminded members that they had to identify which procedure fits a
given situation, which is a mathematical decision related to what Mason and Spence (1999)
called “knowing to act.” This identification of appropriate procedures may be seen as a
decision point, and as an opportunity for student agency. Since the information was
formerly covered in class, however, we suggest that such agency was less significant
relative to more explicit invitations to reason and justify mathematically.
Because students were positioned with some authority in these bundles, it is important to
consider in which areas they were permitted personal latitude. Significantly, as mentioned
above, the personal latitude bundles were used differently by the different teachers in the
corpus. There was more consistency within a single teacher’s use of a bundle than across
teachers. Just as any conversation presents one with multiple possibilities for storylines,
these idiosyncratic data allow various interpretations. One available interpretation was that
the idiosyncratic use of the bundles represented the reality that experts in the mathematics
classroom register (teachers, and proficient students) learn to use a common phraseology
(e.g., they learned the stance bundles), and that they could use it for their own various
purposes. For example, it is possible to use language patterns that might promote student
agency in problem solving to discourage student innovation. This phenomenon exemplifies
positioning theory’s assertion that participants in a discourse use the discursive resources
available to them to serve their purposes in terms of positioning. It also highlights the fact
that teachers and students are participants in other discourses (e.g., home, community); the
many discourse communities in which we participate shape the way we use language.
When the teacher-researchers discussed the bundles, they often compared their use of a
bundle to how they thought they used it in their homes with their partners or children. This
demonstrates their realization that discourse practices in schools may have different
characteristics than other communities of which they and their students are a part.

4 Concluding comments
In this article, we relate stance bundles to interpersonal positioning. Interpersonal
positioning is especially important when considering how the stance bundles encoded
authority of the teacher and discipline, sometimes assuming students were obliged to follow
and discouraging alternative viewpoints. On the other hand, some of the stance bundles
encoded choice, indicating that alternative viewpoints are possible.
This relates to an imperative we see that results from this work—the need for mathematics
educators to take seriously questions about the locations and sources of authority in their
classrooms. Some stance bundles encoded obligations to the teacher and to the discipline; other
stance bundles suggested choices. In order to better understand the ways in which these
obligations influence students’ experiences in mathematics classrooms, we think it would be
important to engage students in conversations about authority, much like Wagner’s (2007)
“critical language awareness” conversations with students about agency. Students and
teachers would do well to ask who should be making decisions about setting their
mathematical agendas, about how to pursue their mathematical problems, about justification
of their processes, and about the validity of their results. Discussion about these questions
would be outside the mathematics register but nevertheless important.
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Our intention with this article is to raise awareness about authority structures in mathematics
classrooms, and thus promote reflection about alternative structures of authority and possible
ways of establishing them that might promote student choice in thoughtful ways. We are not
saying that teachers should release their authority in their classrooms completely. We agree with
Oyler (1996): making a statement like that would indicate that authority is something that can
be given, instead of recognizing that it is always there. Teachers need to use their authority to
exercise their responsibilities for both social and mathematical outcomes. Yet, there is a
paucity of research related to productive ways to work with authority in mathematics
classrooms. To illustrate the kind of response to our research that we envision for educators,
we think of the teachers in this research and their professional engagement with issues raised
about their discourse practices. With attention to the way they used language and exercised
authority, there was the potential for them to become paranoid about how they would interact
with students, but instead they became more careful in their consideration of their practices
(see Herbel-Eisenmann and Cirillo (2009) for more about their journeys, dilemmas, and
learning during this process). They thoughtfully considered good reasons for taking control
and expressing authority. Although the stance bundles in our study show a scarcity of student
authority and suggest an imperative to invite student authority in mathematics, there are also
appropriate reasons for teachers to exercise their authority. Chazan and Ball (1999), for
example, described in depth two situations in which they, as teachers, were reluctant to express
their authority but realized the necessity of it. They suggested that the mathematics education
community needs to better understand the complexities associated with the decisions they
make as teachers, but little has been done to try to better understand authority and positioning
issues in mathematics classrooms. As Chazan and Ball pointed out, being told “not to tell” is
not enough. We need to understand better how to share and use authority in ways that are most
productive for the development of students’ mathematical and social agency.
We suggest that the kind of in-depth studies of particular classroom episodes that our
research compels should be done with teachers and not on them because teachers can offer
interpretations and identify complexities that we, as researchers and teacher educators (who
no longer teach in public schools), may not see. We note that some of the most compelling
examples of changing classroom discourse that resulted in empowering students can be
found in literature on teachers’ action research (e.g., Grant & McGraw, 2006; Graves &
Zack, 1997; Herbel-Eisenmann & Cirillo, 2009; Lee, 2006; O'Connor, Godfrey & Moses,
1998). The insights offered by the teachers in this study showed critical engagement with
language awareness. Realities of classroom complexities are always on the teachers’ minds.
As mathematics educators recognize how they encode the authority structures that are
implicit in their classroom practice, it becomes possible to envision alternatives and to
consciously choose what values to communicate. As Apple (1990) pointed out:
Social and economic values [...] are already embedded in the design of the institutions
we work in, in the ‘formal corpus of school knowledge’ we preserve in our curricula,
in our modes of teaching, and in our principles, standards, and forms of evaluation.
Since these values now work through us, often unconsciously, the issue is not how to
stand above the choice. Rather, it is in what values I must ultimately choose. (p. 9)
There are significant questions relating to how authority in mathematics works through us as
mathematics educators. How are truth and value established in mathematics? Who should
decide what mathematical questions are worth pursuing, and on what basis? Participants in the
development of mathematical understanding, namely students and teachers, are well positioned
to address these questions and can work with researchers thoughtfully to inform this kind of
work. After all, they alone have the authority to make these choices in mathematics classrooms.
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Facilitating Communities of Mathematical Inquiry
Roberta Hunter
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In the current shifts in mathematics classrooms teachers are challenged to use effective pedagogy to
develop inquiry communities in which all participants are offered opportunities to engage in the reasoning
discourse of proﬁcient mathematical practices. The challenge for teachers is to know what pedagogical
actions support the development and use of effective mathematical practices. This paper examines how
a group of teachers used a purposely designed communication and participation framework as a tool to
scaffold development of inquiry communities and the use of progressively more proﬁcient mathematical
practices within their classrooms..

The past decade has seen ambitious calls by national and international policy makers and researchers for
signiﬁcant changes to be made to the teaching and learning of mathematics (e.g., Franke, Kazemi, & Battey,
2007; Ministry of Education, 2007; RAND, 2003). Increasingly, reform efforts have centred on the potential
beneﬁts of giving speciﬁc attention to the teaching and learning of mathematical practices; practices which
encompass the mathematical know-how which constitutes expertise in learning and using mathematics
(Boaler, 2003b; RAND). The RAND group maintain that for students to develop robust mathematical
thinking and reasoning processes students need opportunities not only to construct a broad base of conceptual
knowledge; they also require ways to build their understanding of mathematical practices. A common theme
of literature related to development of mathematical practices (Ball & Bass, 2003; Boaler, 2003b; Franke et
al., 2007) is the need for students to participate in reasoned collective discourse so that they learn to construct
and communicate powerful, connected, and well reasoned mathematical understanding. In keeping with this
notion, Ball and Bass explain that reasoning in this form “comprises a set of practices and norms that are
collective … and rooted in the discipline” (p. 29).
The advocated changes necessitate radically different roles and responsibilities for the teachers and students,
including how they are to relate to each other, to the classroom power and authority base, and to the discipline
of mathematics itself (Boaler, 2003a; Sowder, 2007). A central hallmark of the changes is a vision of students
and teachers actively engaged in the shared dialogue of inquiry and argumentation, using the mathematical
practices of able problem solvers, within classrooms which resemble learning communities (Goos, 2004).
For example, in the new national curriculum document for New Zealand, teachers are charged with the
responsibility of putting into effect pedagogy which facilitates inquiry climates where “everyone, including
the teacher, is a learner; learning conversations and learning partnerships are encouraged; and challenge,
support, and feedback are always available” (Ministry of Education, 2007, p. 34). Here the mathematical
practices include “justifying claims, using symbolic notation efﬁciently, deﬁning terms precisely, and making
generalisations [or] the way in which mathematics users are able to model a situation to make it easier to
understand and to solve problems related to it” (RAND, 2003, p. xviii).
Of central importance in shifting the discourse towards inquiry are the enacted sociocultural and mathematical
norms (Sullivan, Zevenbergen, & Mousley, 2002); the negotiated variables constituted within discursive
interaction. Sociocultural norms relate to the stable patterns of behaviour or practices, organisational routines,
and forms of communication valued in classroom communities. Mathematical norms support higher level
cognitive activity and relate directly to mathematics. They evolve within mathematical activity and are the
“principles, generalisations, processes and products that form the basis of the mathematics curriculum and
serve as the tools for the teaching and learning of mathematics itself” (Sullivan et al., p. 650). Theorising that
mathematical norms and mathematical practices are interrelated offers a way to explain how mathematical
practices are transformed as they are negotiated in the discursive dialogue and emphasises the importance
of teachers attending to the discourse used in mathematical activity. A number of studies (e.g., Franke et
al., 2007; Hufferd-Ackles, Fuson, & Sherin, 2004; Wood & McNeal, 2003) have illustrated deeper student
engagement in mathematical practices when teachers explicitly foster communicative patterns which shift the
collective discourse from inquiry to argumentation, challenge, and debate.
Successful implementation of such discourse is a challenging task. The literature provides ample evidence
(e.g., Franke et al., 2007; Hufferd-Ackles et al., 2004) of the considerable complexities involved in establishing
collective discourse which provides students with space to engage in disciplined ways of reasoning and
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inquiry. For many teachers their fundamental beliefs about teaching and learning are challenged as they
rethink their roles and responsibilities and those of their students within the classroom discourse patterns.
At the same time, the changed communication and participation patterns also create challenges for students.
Not only is their notion of the teacher’s role as unquestionable authority in dispute; changes reﬂecting the
wider diversity of their roles, task demands, and novel interactional scripts also add to the demand (Forman,
1996).
Whilst readily acknowledged that the pedagogical actions used to guide and negotiate the mathematical
and sociocultural norms are pivotal to facilitating communities of mathematical inquiry, it is less clear how
teachers might effect such a change. This is particularly an issue for those teachers currently in the classroom
who too often lack experience of learning in inquiry environments or using effective mathematical practices
(Hufferd-Ackles et al., 2004; RAND, 2003). Seldom do curriculum documents clarify a teacher’s role in
such learning environments, nor provide guidance on how to constitute the sociocultural and mathematical
norms (Sullivan et al., 2002). In addressing this concern, this paper reports on how a group of teachers used
a purposefully designed communication and participation framework to map out the establishment of an
inquiry community. The central focus of the paper is on how the teachers adapted and used the framework as a
tool to constitute the sociocultural and mathematical norms of mathematical inquiry communities. Exemplars
of how the teachers scaffolded student engagement in reasoned discourse that supported the use of more
proﬁcient mathematical practices capture the ever present “dynamic process of interpretation and mutual
adjustment that shapes students learning” (Ball & Forzani, 2007, p. 531) within inquiry communities.
The theoretical standpoint of this study is derived from a sociocultural perspective on learning. Within this
perspective, mathematics learning is viewed as contextualised, which is to view learning-in-activity. The
social, cultural, and institutionalised contexts are not considered merely as factors which may aid or impede
learning; rather, these social organisational processes are integral features of the learning itself and are
mutually constitutive (Forman, 1996). As Lerman (2001) explains, when the social practices of classroom
communities are discursively constituted “people become part of practices as practices become part of them”
(p. 88). Thus, within the sociocultural lens of this study, the learning and use of mathematical practices is
matched by an “increasing participation in communities of practice” (Lave & Wenger, 1991, p. 41); a dynamic
process of change which involves shifts in positioning of all members of the community.

Research Design
The reported research is from a larger classroom-based design study (Hunter, 2007). Conducted at a New
Zealand urban primary school, the study involved four teachers and 120 Year 4-8 students. The majority of
students came from low socio-economic home environments and were of Pasiﬁka or New Zealand Maori
ethnic groupings.
A year-long partnership between researcher and teachers supported the design and use of a participation and
communication framework (see Table 1). Adapted from the theoretical framework proposed by Wood and
McNeal (2003), the framework drew on a wide range of research ﬁndings related to those communication
and participation patterns that had been found to be effective in supporting student engagement in a variety of
mathematical practices. These were positioned in the framework as conjectures of possible actions teachers
could scaffold students to use, to provide them with opportunities to learn and use mathematical practices
within the collective inquiry discourse.
As an organising tool to assist teachers to scaffold students’ use of proﬁcient mathematical practices within
reasoned inquiry and argumentation, the framework was structured around two components: communication
patterns and participation patterns. Vertically, the framework outlined a set of collective reasoning practices
matched with conjectures relating to the communicative and performative actions teachers might require
of their students to scaffold their participation in learning and using mathematical practices. Likewise,
conjectures of a set of participatory actions teachers may expect of their students to promote their individual
and collaborative responsibility in the collective activity were included. The horizontal ﬂow over three phases
sketched out a possible sequence of communicative (and performative) and participatory actions teachers
could scaffold their students to use as they went about establishing communities of mathematical inquiry.
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Table 1
The Communication and Participation Framework

Making
conceptual
explanations
Making
explanatory
justiﬁcation

Phase One
Use problem context
to make explanation
experientially real.
Indicate agreement or
disagreement with an
explanation.

Making
generalisations

Look for patterns and
connections. Compare
and contrast own
reasoning with that used
by others.

Using representations

Discuss and use a range
of representations to
support explanations.

Using
mathematical
language and
deﬁnitions

Phase Two
Provide alternative
ways to explain solution
strategies.
Provide mathematical
reasons for agreeing or
disagreeing with solution
strategy. Justify using
other explanations.
Make comparisons and
explain the differences
and similarities between
solution strategies.
Explain number
properties, relationships.

Describe inscriptions
used, to explain and
justify conceptually as
actions on quantities, not
manipulation of symbols.
Use mathematical words Use correct mathematical
to describe actions.
terms. Ask questions to
clarify terms and actions.

Phase Three
Revise, extend, or elaborate on
sections of explanations.
Validate reasoning using own
means. Resolve disagreement
by discussing viability of
various solution strategies.
Analyse and make
comparisons between
explanations that are different,
efﬁcient, sophisticated. Provide
further examples for number
patterns, number relations and
number properties.
Interpret inscriptions used
by others and contrast
with own. Translate across
representations to clarify and
justify reasoning.
Use mathematical words to
describe actions. Reword or
re-explain mathematical terms
and solution strategies. Use
other examples to illustrate.
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Participatory
actions

Active listening and
questioning for more
information.
Collaborative support
and responsibility for
reasoning of all group
members.
Discuss, interpret and
reinterpret problems.
Agree on the
construction of one
solution strategy that all
members can explain.

Prepare a group
explanation and
justiﬁcation
collaboratively.
Prepare ways to reexplain or justify
the selected group
explanation.
Provide support for group
members when explaining
and justifying to the
large group or when
responding to questions
and challenges.

Indicate need to question Use wait-time as a thinkduring large group
time before answering or
sharing.
asking questions.
Use questions which
clarify speciﬁc sections
of explanations or gain
more information about
an explanation.

Indicate need to question
during and after explanations.
Ask a range of questions
including those which draw
justiﬁcation and generalised
models of problem situations,
number patterns and
properties.
Work together collaboratively
in small groups examining and
exploring all group members
reasoning.
Compare and contrast and
select most proﬁcient (that
all members can understand,
explain and justify).

Indicate need to question
and challenge.
Use questions which
challenge an explanation
mathematically and which
draw justiﬁcation.
Ask clarifying questions
if representation
and inscriptions or
mathematical terms are
not clear

Data collection over one year included three teacher interviews, twice weekly video captured lessons, ﬁeld
notes, classroom artefacts, written and recorded teacher reﬂective statements, and teacher recorded reﬂective
analysis of video excerpts. On-going data collection and analysis maintained focus and ﬂexible revision of the
emerging communication and participation patterns which supported development of proﬁcient mathematical
practices. Data analysis occurred chronologically using a grounded approach to create codes, and to identify
coherent patterns and themes. Trustworthiness was maintained through use of constant comparative methods
which involved interplay between the data and theory and sustained engagement with participants in the ﬁeld
by the researcher.

Results and Discussion
The communication and participation framework was used by the teachers as a ﬂexible and adaptive tool
to map out development of an inquiry environment in which the students were offered opportunities to
participate in learning and using progressively more proﬁcient mathematical practices. In using the framework
the teachers all reached similar endpoints at the conclusion of the study, but the individual pathway they each
mapped out and traversed was unique. How the teachers positioned themselves in the mathematical discourse
was an important initial consideration; those who positioned themselves in a more traditionally oriented role
encountered more challenges in effecting change and their journey to construct a community of inquiry was
lengthened.
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Constituting Intellectual Partnerships which Supported Mathematical Arguments
To initiate change, all of the teachers initially addressed the sociocultural norms in their classrooms. They
repositioned themselves as participants in the discourse and they emphasised student responsibility for active
listening and sense-making. Their immediate focus aimed to establish safe, supportive learning environments
that promoted social and intellectual risk-taking. They employed a range of strategies to attend to students’
affective needs, including direct discussion of the need for collegiality, inclusion, and intellectual and
social risk-taking. Each of the teachers also implemented speciﬁc strategies to re-mediate situations in their
existing classroom culture, including closely engineering learning partnerships (e.g., placing Maori, Pasiﬁka
and female students in supportive pairs initially), and the use of speciﬁc talk-formats that valued assertive
communication, construction of multiple perspectives, and afﬁrmation of effort over ability. For example, in
the following teacher comment the social and cultural background of the students were drawn on and linked
to the expectations and obligations of the developing community—referred to as a whanau—a family and
collective concept in which the more knowledgeable are positioned as valued knowledge sources within the
collective:
Teacher:

Remember you are a member of our whanau so you need to be loud and proud and conﬁdent …
we are all ready to think and listen.

A focus on communal construction and examination of mathematical explanations occurred in partnership with
development of the sociocultural norms. Guided by the framework, the teachers addressed how students in
small heterogeneous groups were to discuss, negotiate, and construct a collective solution strategy. However,
each teacher adapted the communication and participation framework to guide the speciﬁc needs of their
classroom context. For example, Table 2 illustrates an extended adaptation one teacher made to the trajectory
she used within her class to help her students develop ways of managing their initial discussions.
Table 2
An Adapted Section: Phase 1 Making Mathematical Explanations
Think of a strategy solution and then explain it to
the group. Listen carefully and make sense of each
explanation step by step.
Make a step by step explanation together. Make
sure that everyone understands. Keep checking that
they do.
Take turns explaining the solution strategy using a
representation.
Use equipment, the story in the problem, a drawing
or diagram or/and numbers to provide another way
or backing for the explanation.

Keep asking questions until every section of the
explanation is understood.
Be ready to state a lack of understanding and ask
for the explanation to be explained in another way.
Ask questions (what did you…) of sections of the
explanation.
Discuss the explanation and explore the bits which
are more difﬁcult to understand.
Discuss the questions the listeners might ask about
the explanation

In the sharing sessions which followed small group activity, student presentation and sense-making of
conceptual explanations were closely structured. The teachers provided models of questions to elicit further
clariﬁcation of the reasoning, and they prompted explainers to make the explanations experientially real for the
listeners. They also directly interceded and structured the discourse to allow space and time for sense-making.
As a result, within each classroom, within differing timeframes, the students realised their responsibility for
reasoned sense-making. At the same time, the communal construction and examination of explanations as
mathematical arguments provided an important foundation for the teachers to press towards explanatory
justiﬁcation and generalisation.
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Maintaining Intellectual Partnerships in Collective Justiﬁcation and Generalisation
The participation structure the teachers made available to the students operated as a scaffold for the development
of argumentation. However, the shift to consider mathematical explanations as a form of argument caused
conﬂict for the teachers. Not only did they acknowledge their own novice status in an inquiry environment,
they also expressed concern at what they considered to be a lack of ﬁt between the students’ cultural and
social norms and the requirement that they engage in the discourse of inquiry and argumentation.
Using the framework as a reﬂective tool the teachers critically analysed video excerpts for student engagement
in interrelated mathematical practices. They examined student use of the questions and prompts which
supported emergence of mathematical practices. They re-mapped their pathways and planned their next foci.
Student attention was focused beyond the development of mathematical knowledge to rich ways to use and
extend the reasoning mathematically. With their attention directed to discussing and modelling mathematical
argumentation, the teachers required that the students construct multiple explanations. The teachers used rich
tasks and problems they had collaboratively designed in accord with their next goals. To strengthen their
ability to encounter challenge students were required to examine their arguments closely and rehearse possible
responses to questions or challenge. The teachers scaffolded and probed the students to use the questions,
and prompts which drew justiﬁcation and generalisations. They promoted the use of “thinking time” as a
pause in the dialogue to provide the students with opportunities to analyse explanations, frame questions,
and reconsider and restructure arguments. They also explicitly positioned students to voice agreement or
disagreement backed by mathematical reasoning.
The use of these practices provided the students with a predictable framework for strategy/solution reporting,
inquiry and argument and resulted in extended reasoned dialogue. A consistent pattern occurred in each
classroom; as the discourse of inquiry and argumentation increased the teachers began to explicitly focus
on, attend to, and build on, the students’ observations of patterns and relationships. This is illustrated in the
following episode in which a teacher asks the students to analyse a strategy in which a student had justiﬁed
his group’s collective explanation for a decimal problem using fractions:
Sally:

There’s three different ways to basically explain a fraction, the fraction way, a decimal point
way, and a decimal way. That’s why he has picked one of them. Instead of just doing the fraction
or percentage, he’s picked the decimal point way because he may think that that is actually his
easier point of doing the fraction way.

Teacher:

But can you do that?

Sonny:

Yes because they are equivalent like just the same.

The increased student agency in the discourse led to repositioning of all participants in the classrooms.
Within the negotiated and extended dialogue the teachers assumed facilitative roles, stepping in and out of the
dialogue as they guided development of a shared perspective from which all community members drew on a
range of different mathematical practices as integrated tools for using and doing mathematics. The following
excerpt illustrates how a teacher supported her students to autonomously use their mathematical knowledge
and practices to analyse a solution strategy for a problem which involved multiplying forty by twenty-four:
Kuini:

[Examining the representation] Hang on. So if you are saying you got the two from the twenty
then do you mean that ten times twenty-four equals two hundred and twenty-four times another
two equals four hundred and eighty is the same as twenty times twenty-four? But why start with
two? You need to convince us.

Kuini has closely examined the representation and uses her interpretation to question further. The teacher
without speaking turns to Akeriri and nods to afﬁrm his need to provide explanatory justiﬁcation.
Akeriri:

Because two is easier than four timesing. It’s sort of like what Saawan showed us yesterday.
Yeah and then I go times two again and it’s nine hundred and sixty because that is the same as
four times ten times twenty-four or forty times twenty-four. Are you all convinced?

In the continued exploratory discussion within the discourse of mathematical inquiry and argumentation the
students connect previous reasoning and explore new directions.
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Pania:

Hey. Would that strategy work with other numbers? Hey what about this? You could do eighty
times over twenty-four hours.

Guided by the teacher’s facilitative stance the students continue to explore and analyse other numbers and
patterns, using agreement and disagreement validated by mathematical evidence.
Kuini:

I agree but those are all even numbers. So does it work with only even numbers because you
can’t half an odd number?

Akeriri:

Saawan did it yesterday when he did nineteen but that wasn’t the same strategy, that’s changing
it.

Pania:

I disagree. It’s just changing the numbers. I think you could take one lot off and then multiply it
and then add the one lot back and it’s the same. Or use Akeriri’s way put the other one back. It
works so you can do odd.

Through the extended examination of the argument the reasoning is validated through use of explanatory
justiﬁcation and generalised reasoning.

Conclusions and Implications
Although the teachers and their students all began as novices in the discourse of inquiry and argumentation
the participation and communication framework provided a ﬂexible tool which over the duration of the study
supported the renegotiation of contexts and the development of detailed pathways for individual classroom
communities. The attention placed on the sociocultural and mathematical norms was of signiﬁcance in
developing communal dialogue and individual and collective responsibility to sense-make. Success with
scaffolding the students’ participation in mathematical reasoning at higher intellectual levels in turn afﬁrmed
the teachers’ continued press for inquiry and argumentation. In accord with current literature (e.g., Franke et
al., 2007; RAND, 2003; Wood & McNeal, 2003) the teachers’ increased expectations provided the students
with a platform to learn and use explanatory justiﬁcation, generalised reasoning, the construction of a range
of inscriptions to validate the reasoning, and a more deﬁned use of mathematical language.
The participation and communication framework was an effective tool which focused teachers’ attention
on speciﬁc communicative and performative actions they might require students to use to scaffold their
engagement in the interrelated mathematical practices. Importantly in this study, the teachers, working
within a supportive community of teacher learners including the researcher, were able to adopt and adapt the
framework to meet their precise needs. Further research with different groupings of teachers and students to
explore the adaptations that particular teachers make to the framework is needed. A greater understanding,
both of the framework tool and the associated professional development, is needed to enable such a tool to be
more widely used to support teacher learning and change.

Practical Implications
The challenge of creating and sustaining change in teachers’ pedagogical practices is a well-documented and
on-going issue. Extant beliefs and attitudes teachers hold about their role in the mathematical discourse and
activity of mathematics classrooms which shape how they position themselves can prove a signiﬁcant barrier
to change, as can teachers’ prior experiences. Importantly many teachers have not experienced learning (or
teaching) in classrooms which promote mathematical dialogue, inquiry and argumentation—nor in those
which explicitly focus student learning beyond acquiring mathematical knowledge towards learning and
using proﬁcient mathematical practices to do and use the mathematical knowledge. Findings reported in this
paper show how teachers can successfully be scaffolded to reﬂectively adopt and adapt new pedagogical
practices that represent a shift from the traditional foci on rote learning of computational rules and procedures
to one in which all members of the community are active participants in collective analysis and validation of
mathematical reasoning.
In recent times most teachers in New Zealand primary schools have had opportunities to participate in national
numeracy professional development programmes. However, how to sustain the initial teacher change and
support generative teacher change remains challenging. Importantly, this study found the communication
and participation framework (CPF) gave those teachers who had prior involvement in the Numeracy Project
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an effective tool to support substantive professional learning. The framework not only scaffolded teachers
to critically examine their pedagogy and classroom practices in terms of inquiry but prompted ongoing
generative change towards creating a more effective community of mathematical inquiry as evidenced by
students’ use of increasing sophisticated mathematical practices,
To enact substantive professional learning requires that the preconceptions, prior experiences, and practical
routines—the tacitly held personal theories of action teachers hold—are interrupted. For change to current
practices to occur teachers require space to consider, reﬂect on, and as appropriate experience dissonance in
these routines. This paper suggests that within a study group setting with spaces for individual and collective
reﬂection—the CPF potentially provides a useful and practical tool teachers can use to analyse and understand
the tacit theories of action which underpin their current practices.
Critical to using the CPF was the teachers’ involvement in study groups comprised of teachers/teachers and/
or a researcher, and access to, and discussion of, research literature which provide models of mathematical
practices in inquiry environments. By making direct links to the communicative and performative actions
outlined within the ﬁrst phase the teachers were able to critique and evaluate the adequacy of their currently
enacted classroom sociocultural and mathematical norms and in turn map out possible change scenarios
and pathways. The descriptive detail of communicative and participatory actions teachers may require
students to use provided an overt way to interrogate current practice while also acting as a mentoring tool
for independent or collegial planning. This was especially effective when applied to the video replay of the
teachers’ lessons. Such analysis, when guided by the CPF, provided key points for discussion and pressed
teachers to develop their own sets of questions and prompts and rich mathematical tasks for engaging students
in mathematical inquiry practices. Through collegial discussion, examination, exploration and trialling of the
CPF the teachers were provided with opportunities to learn in the act of developing new ways to orchestrate
classroom interaction patterns.
A key feature of the CPF design was the horizontal organisation of phases. This signalled to teachers that
shifting between and across the phases and the mathematical practices to match the shifting needs of the
classroom context was something that took time. As they themselves through their professional growth
gradually shifted from novice to expert facilitators of the mathematical discourse and practices, so too
would their students need time to acquire competence and conﬁdence with a range of mathematical practices
associated with mathematical inquiry. In practice, the immediate and continued focus on the development
of sociocultural norms caused gradual shifts in the roles and responsibilities of all members of community.
Within these important interactional shifts both the teachers and students had time and space to practise and
explore using the developing discourse. Moreover, the space within the phases provided the teachers with
opportunities to examine and explore appropriate ways they could draw on their students’ home contexts to
develop mathematical argumentation in socially and culturally responsive ways.
For change to be sustained beyond a professional development programme teachers need to both adopt and
adapt new knowledge into their own conceptual framework about teaching and learning. Integral to the use of
the CPF in this study was the opportunities for teachers to apply the information and skills within their own
situated practice. Learning in the act of teaching is inﬂuenced by the space and time provided to them and
the depth of their professional growth is related to their interaction with the new learning. For example, at
the beginning of the study the participating teachers, inﬂuenced by their recent involvement in the Numeracy
Project, included student reporting of solution strategies in their current practices. However, closer analysis
highlighted that such reports took the form of “show and tell”. The combined approaches described in this
paper challenged their personal theories in action, made these problematic, and pressed them to rethink the
role of reasoned discourse in mathematics classrooms. It was the practical set of pedagogical actions outlined
on the CPF which scaffolded the teachers, and in turn their students, to deep engagement with both the
discourse of inquiry and argumentation and use of a range of rich interrelated mathematical practices.
In summary, this paper highlights the importance of teachers developing a coherent conceptual framework of
pedagogical strategies that can support the development of proﬁcient mathematical practices within reasoned
mathematical dialogue. The CPF provided a practical but ﬂexible and adaptive tool which supported the
establishment of the discourse of mathematical inquiry communities. The provision of time and space through
ﬂexible scheduling of three phases of change and movement towards inquiry communities and practices
acknowledged the complexity of teaching and teacher change, and provided manageable steps for teachers to
individually and collectively enact when changing the discourse practices in classrooms.
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Too often professional development initiatives and action research type programmes are evaluated by teacher
change–with the assumption that teacher change in the advocated direction, with adoption of advocated
practices–is the measure of success or an end point. This study however, gave teachers the opportunity to
assess the effectiveness of pedagogical change by providing a framework that directly addressed changes
in student mathematical behaviour and thinking. The changes the teachers made were generative; they had
learnt the skills of reﬂecting-in-action as they responsively attended to growing both student mathematical
knowledge and its use in increasingly proﬁcient ways.
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In this article, the authors report changes in mathematical disposition, participation, and competencies within a group of Pasifika students as a teacher established the discourse of mathematical inquiry and argumentation. Within a classroom-based design approach, the teacher used a communication and participation framework tool to support students to engage in a range of collective mathematical practices. Drawing on analyses of student interviews conducted over one
school year, the authors provide a narrative that illustrates how changes in agency and accountability accompanied shifts in the mathematical inquiry discourse.
The results show positive learning outcomes for Pasifika students when the general and mathematical obligations attend to the cultural, social, and mathematical well being of all students in mathematics classrooms.
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I

nquiry-based classrooms position students as active participants in a community of learners. The belief is that active engagement will lead to the development
of specific student dispositions and competencies that are presumed to make a
positive difference in students’ life chances and their future civic participation
(Anthony & Walshaw, 2007; Goos, 2004). In the inquiry-based mathematics
classroom students have a significant opportunity for engagement through activities involving mathematical discussion and argumentation. Collectively, research
based in Western education systems (e.g., Cobb, Wood, Yackel, & McNeal, 1992;
Forman & Ansell, 2001; Goos, 2004; Walshaw & Anthony, 2008), and in some
Asian systems (e.g., Pang, 2009; Sekiguchi, 2006), advocate that effective pedagogy affords students opportunities ―not only to share their ideas in a mathematical community but also to analyze and evaluate the thinking of other members‖
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(Mueller, 2009, p. 138). Indeed, in a landmark study involving analysis of 42 mathematics lessons, Wood, Williams, and McNeal (2006) demonstrated that ―those
interaction patterns that required greater involvement from the participants were
related to higher levels of expressed mathematical thinking by children‖ (p. 249).
There has been considerable attention within research literature to creating
inquiry-based learning environments in which students not only express their own
ideas but also use mathematical reasoning to challenge those of their peers and the
teacher. There are a number of studies that provide exemplars of professional development programs to support reforms toward more inquiry-based practices
(e.g., Hunter, 2008; Sherin, Linsenmeier, & van Es, 2009), and exemplars of inquiry-based classrooms in practice (e.g., Kazemi & Franke, 2004; Staples &
Truxaw, 2010). This critical mass of studies has enabled detailed analysis of those
teacher practices that facilitate effective mathematical discourse patterns—both in
group work activities and whole-class discussions. For example, Walshaw and
Anthony’s (2008) review of classroom discourse highlights the teacher’s role in
establishing participation norms, in supporting and fine tuning mathematical
thinking, and in shaping mathematical argumentation. Similarly, Stein, Engle,
Smith, and Hughes (2008) offer five key practices that teachers can use to orchestrate class discussions: anticipating, monitoring, selecting, sequencing, and making connections between student responses.
However, these studies also highlight that incorporating practices of inquiry
learning is challenging. In some cases, the intentions of equitable and inclusive
participation are compromised. For example, Planas and Gorgorió’s (2004) classroom study illustrated the ways in which one teacher regulated participation by
creating inconsistent rites across student groups. The researchers observed the
teacher’s subtle systemic refusal of immigrants’ attempts to explain and justify
their strategies for solving problems. Other studies (e.g., Ball, 1993; Baxter,
Woodward, & Olson, 2001) note the ways that highly articulate students can dominate discussions while ―low achievers‖ may choose to remain passive. In collaborative group work there is potential for unintended learning—students may
learn incorrect mathematical strategies (Good, McCaslin, & Reys, 1992) or inappropriate social behaviors (Hand, 2010). Of more concern is that for some students the expected mathematical practices—such as constructing representations,
making arguments, and explaining their thinking—may be difficult or make them
feel uncomfortable. As Esmonde (2009b) notes, this is particularly so ―if these
practices are not common or they are interpreted differently in other community
practices‖ (p. 1011). Given these challenges, studies that provide insight into
learning mathematics in inquiry-based classrooms from the perspective of the students, while less common, are particularly important.
In New Zealand, similar to many countries, we have an increasingly diverse
student population. And similar to some other countries, it is clear that our educa-
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tion system has some way to go to meet the needs of all learners (Bishop, Berryman, Cavanagh, & Teddy, 2009). Despite recent large-scale implementation of
professional development opportunities in mathematics education (see Higgins &
Parsons, 2009), we continue to record significant levels of underachievement for
students who are from marginalized backgrounds. This underachievement includes a large percentage of Pasifika students in New Zealand schools (YoungLoveridge, 2009), students who are the focus of this study. In facing the challenge
to address the low and inequitable mathematics performance of groups of students, Boaler and Staples (2008) urge researchers to gather more evidence on the
ways that mathematics may be taught more effectively in different settings and
circumstances. For our part, in looking to redress the inequitable opportunities
afforded Pasifika students in low decile1 schools (Ferguson, Gorinski, WendtSamu, & Mara, 2008), we collaborated with four teachers to explore how to enact
inquiry teaching and learning practices that support students’ development of mathematical proficiency. In this article, rather than focusing on how the teachers
(re)arranged their learning environment, we center our discussion on the students’
perceptions of ―being‖ mathematics learners in this changing environment. In examining closely how previously disaffected students come to develop productive
relationships with both mathematics and with themselves as mathematical learners, we seek to understand more about the way learning—in all its forms—is occasioned within an urban mathematics classroom.

Forging Relationships with and in Mathematics
The idea that teaching and learning are located within a complex social web
draws its inspiration from Vygotsky (1986) and the work of activity theorists.
This body of work proposes a close relationship between social processes and
conceptual development and is given a clear expression in Lave and Wenger’s
(1991) well-known social practice theory, in which the notions of a community of
practice and the connectedness of knowing are a central feature. As Walshaw
(2007) explains, social theories of learning suggest that thinking, meaning, and
reasoning are constituted socially in a mutually relational manner—that is, ―the
learner is inextricably connected to a dynamic social context‖ (p. 35). Instruction
that provides opportunities for students to engage in mathematical inquiry and in
meaning making through discourse necessarily requires opportunities for learning
in a social environment. Through collaborative engagement in the context of
shared activities and interests, students engage in discourse practices that involve
the articulation and justification of their mathematical thinking.
1

Schools in New Zealand are ranked into deciles (low to high) as an indicator of the socioeconomic level of the school community. The lowest decile ranking is a decile 1; the highest is
decile 10. Students of Pasifika ethnicity predominantly attend schools within decile ratings of 1–3.
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To understand more about the interaction between students’ relationship
with mathematics and the learning opportunities afforded the students in this
study, we draw on Cobb, Gresalfi, and Hodge’s (2009) analytic framework of the
relation between the microculture established in a particular classroom and the
students’ developing personal identities. In explaining ―how it is that students
come to understand what it means to do mathematics as it is realized in their
classroom and with whether and to what extent they come to identify with that
activity‖ (p. 41) they highlight the role of classroom obligations—both general
and mathematical—that are constituted in the course of the ongoing classroom
interactions. Obligations comprise both the ―general and the specifically mathematical obligations that delineate the role of an effective student in a particular
classroom‖ (p. 43). General obligations concern the distribution of authority and
the ways that students are able to exercise agency. Mathematical obligations concern the ―norms or standards for mathematical argumentation and normative ways
of reasoning with tools and written symbols‖ (p. 45).
The complex web of relationships surrounding the organization and facilitation of knowledge production collide with students’ developing mathematical disposition, competence, and participation within the activity system of their classroom (Esmonde, 2009a). Here, we use the conceptual frameworks of disposition,
competence, and participation to interpret students’ perceptions of their relationship with and in mathematics.
Disposition
Disposition, as we use the term, is set within the context of classrooms and
constructed within a set of practices that are realized within the immediate classroom activity setting in which the mathematics teaching and learning takes place.
Students develop a mathematical disposition—that is a collection of notions about
mathematics, the values of mathematics, and ways of participating in mathematics—in and through classroom activity (Gresalfi & Cobb, 2006). The idea that
students learning ―to do mathematics‖ is inextricably linked with their learning
―to be mathematical‖ is clearly recognized in current mathematics education literature. Studies (e.g., Boaler, 2002; Lampert, 2001; Staples, 2008) illustrate how
the role of authority, as exercised by teachers in classrooms, plays out in students’
ideas, values, and ways of participating in mathematics. Boaler (2002), in her
comprehensive study of mathematics classes in two different types of schools,
illustrated that student opportunity to interact with, and in, mathematics was constrained in classrooms where teachers maintained a high degree of authority, particularly in relationship to determining preferred methods and correctness of procedures. In such settings, students constructed beliefs about their role as secondary to that of the teacher, and saw themselves as passive, non-questioning recipients of mathematical knowledge. The contrast is in classrooms where authority
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is distributed more evenly among teachers and students. Boaler illustrated how in
settings where students were obliged to construct their own problem solving strategies, validate their reasoning, and regulate their behavior, they constructed different relationships with and in mathematics. They developed positive mathematical dispositions, which led to increased motivation to engage with mathematics at
deeper levels. In this article, we examine how students’ dispositions changed as
they aligned their ways more closely to the norms of practices of inquiry-based
learning.
Competence
Rather than defining competence as an attribute of the individual—the
―what‖ a student needs to know or do in order to be considered successful—we
draw on Gresalfi, Martin, Hand, and Greeno’s (2009) notion of ―systems of mathematical competence‖ (p. 49). Constructed in classroom interactions, the ―opportunities for students to be understood as being competent depend on the tasks
that they are assigned to work on, and on the agency and accountability with
which they are positioned to do that work‖ (p. 67). For example, in one class,
competence may be determined by using the right methods, and in another class,
students may be constructed as competent when they participate in acts of sense
making. Importantly, within the social network of the classroom (and beyond) the
teacher and the students are both central players in constructing competence.
Here, we illustrate how some of the students shifted in perceiving competence as
a fixed attribute of themselves as individuals to view competence as related to
their role and learning associated with specific activities as expressed by the perceived mathematical obligations (Cobb et al., 2009).
Participation
Drawing on the perspective of Lave and Wenger (1991), learning can be
defined as a change in participation in a set of collective practices. In mathematics, learning has come to be conceptualized as learning to participate in mathematical practices—the ―ways in which people approach, think about, and work
with mathematical tools and ideas‖ (RAND Mathematics Study Panel, 2003, p.
xvii). In inquiry-based classrooms, learning to participate in mathematical practices involves learning to construct representations, make arguments, reason about
mathematical objects, and explain one’s thinking. Rather than be on the periphery
of participation, or constantly needing support, Esmonde (2009b) argues that ―the
goal is for learners to adopt central participation without the teacher’s direct help‖
(p. 1011). She notes, for example, that ―we need to look to see whether all forms
of student participation allow students to move on a trajectory towards more central and competent participation in classroom practices‖ (p. 1011). However, in
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moving toward those mathematical practices advocated in inquiry learning we
need to be aware of the relational aspects involved in participation. For example,
when working on problem solving tasks, forming and defending mathematical
conjectures, and discussing with their peers, students need to be willing and able
to engage in areas in which they are only partially competent (Gresalfi et al.,
2009). Such engagement is likely to evoke a range of emotions such as, excitement, satisfaction, and frustration. Bibby (2009) claims that relationships characterised by issues of emotion and trust actually frame what is knowable. For her,
effective pedagogy needs to engage with the emotional labor and risk involved in
trying to mutually understand something (and each other), and it must recognise
the pain that constitutes not knowing.
In this article, we examine how students took up or resisted opportunities to
participate in ways advocated for by the teacher as he established inquiry-based
learning.

Pasifika Learners in the New Zealand Context
As stated earlier, here we report on a group of Pasifika students. The term
Pasifika, as we use it, refers to a multi-ethnic, heterogeneous group of people who
originated from the Island nations in the South Pacific. In New Zealand, Pasifika
students as a group exhibit significantly lower achievement results in mathematics
than their European New Zealand counterparts (Crooks, Smith, & Flockton, 2010;
Ferguson et al., 2008). Most of the Pasifika population resides in an Auckland region, which has the highest birthrate and holds the bottom ranking on all national
indices including education (Airini et al., 2007).
Although Pasifika learners are a diverse group, Anae, Coxon, Mara, WendtSamu, and Finau (2001) draw attention to a set of cultural commonalities within
Pacific values, which include ―respect, reciprocity, communalism, and collective
responsibility‖ (p. 14). These core values, whilst respected in culturally responsive pedagogical practices, may not initially be aligned with having students feel
comfortable participating in problem-based mathematical activity and inquiry. For
example, in considering the concept of respect, Jones (1991) and Clark (2001)
describe how Pasifika students in their studies identified listening to the teacher as
an appropriate way to learn. The students considered the teacher to be their elder
and therefore their knowledge unquestionable. Likewise, the students viewed arguing with, or asking teachers questions, to be disrespectful because it was their
responsibility to listen closely and learn from the teacher. Awareness of these
―cultural-historical repertories‖ (Guitiérrez, & Rogoff, 2003) and encouragement
for learners to ―develop dexterity in determining which approach from their repertoire is appropriate under which circumstances‖ (p. 22) are important equity con-
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siderations for socializing students into mathematical inquiry discourse (Boaler,
2006; Gutierrez, 2002; MacFarlane, 2004).
Specific to the New Zealand context, MacFarlane (2004) advocates culturally responsive teaching which carefully structures student access to learning spaces
that are ―culturally as well as academically and socially responsive‖ (p. 61). In
this study, a key consideration was given to balancing the Pasifika students’ beliefs with developing their participation and competence in inquiry discourse as a
―social language‖ (Gee & Clinton, 2000, p. 118). Social language, as Gee and
Clinton use the term, refers to ways of ―talking, listening…acting, interacting, believing, valuing and using tools and objects, in particular settings, at specific
times, so as to display and recognize particular socially situated identities‖ (p.
118). Other researchers (e.g., Ferguson et al., 2008; Hawk, Tumama Cowley, Hill,
& Sutherland, 2005) highlight the problems caused by formality and competition
in New Zealand classrooms. They argue for classrooms to be more inclusive and
to build on the cultural capital of Pasifika students—and respect their concept of
community and collectivism.
In addition to the possibility that Pasifika students are immersed in curriculum and pedagogical practices founded in Euro-centric precepts (Tate, 1994); they
may also encounter hurdles related to low socioeconomic backgrounds. Lerman
(2009) uses Bernstein’s theory to highlight how pedagogic discourse makes certain subjectivities available to middle-class students by establishing pedagogical
relations that are highly ―visible‖—and similar to that which they have already
experienced in the home. In such a classroom, ―being‖ mathematical is more difficult for students from working-class and culturally different backgrounds, who
are less likely to recognise what mathematical knowledge should be engaged in
within a given situation and are less likely to realize the required ―appropriate‖
behaviors.
As a way forward, Boaler and Staples (2008) argue that pedagogical practices that ―evince social awareness and cultural sensitivity are critical if the desired outcome is student participation and academic success‖ (p. 612). In New
Zealand, Hunter’s (2006, 2007, 2008) study illustrates the positive outcomes for
Pasifika students when teachers explicitly build on the Pasifika values of reciprocity, communalism, and collectivity while sensitively observing the students’ notions of respect. In these classroom studies, Pasifika students were positioned to
engage in inquiry discourse and develop collective mathematical practices within
a carefully crafted learning environment. Responsive and caring relationships between the teachers and students in the classrooms were central in overcoming disparities and increasing inclusivity. As Tate (1994) explains, ―connecting the pedagogy to the lived realities…of the students is essential for creating equitable
conditions‖ (p. 478). The focus of Hunter’s studies however were on the actions
the teachers took to construct communities of mathematical inquiry with diverse
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learners. Our most recent study on inquiry classrooms provides an opportunity for
us to hear the students’ voice and understand from their perspective how they
view their relationship as users and doers of mathematics.
The Study
In this article, we draw on data from one classroom within a classroombased design study (Design-Based Research Collective, 2003). The wider study
was situated in two New Zealand schools in an urban low socio-economic area
(decile 1 and decile 3) where the large majority of students were of Pasifika ethnicity. The aim of the study was to examine pedagogical practices that optimize
equitable access to increasingly sophisticated forms of mathematical practices
within inquiry-based classrooms. The trial of a communication and participation
framework (CPF), designed to support teachers to scaffold student participation in
a range of mathematical practices, was a key feature of the study. This tool (see
Appendix), adapted from the theoretical framework proposed by Wood and
McNeal (2003), details a set of collective reasoning practices related to the communicative and performative actions that support effective mathematical inquiry
practices (for further details of the design of the CPF tool see Hunter, 2007,
2008). Over a period of one year, the teachers used the CPF as a tool to prompt
and monitor student engagement in inquiry practices. As the study progressed,
associated changes in social and sociomathematical norms supported students to
make increasingly proficient mathematical explanations, representations, justifications, and generalizations.
The Case Study
Over the course of the study, the teachers and their students adapted and
adopted the practices detailed in the CPF in various ways. Thus any analysis of
student perceptions of their relationships with mathematics and with themselves
as mathematical learners is bound by context. Here, we have selected one case: a
classroom of 20, eleven- to twelve-year-old students and their Pasifika teacher.
The students in this class were predominantly of Pasifika ethnicity. The pedagogical changes in the selected case exemplified significant shifts toward inquirybased classroom practices as per the aims of the study. Over the course of the
school year, the teacher consistently pressed the students to develop the social and
sociomathematical norms of mathematical inquiry. As part of his efforts, he drew
on his own cultural knowledge to frame the social norms within social and cultural contexts that were familiar to the students. For example, the requirement that
students work collaboratively was framed within an appropriate cultural setting
(preparing an umukai [village feast] and the collaborative roles all participants
hold). He guided student attention toward Pasifika concepts of reciprocity, com-
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munalism, and collectivism as he had them develop mathematical explanations,
representations, and justification within their groups. He drew on their concept of
respect and reciprocity as part of their need to actively listen, question, offer help,
check the understanding of all members of the group, and support each other
when reporting back to a wider audience.
Data for the case study were collected from multiple sources over the timeframe
of the school year; it included field notes, classroom artifacts, teacher interviews, and
video and digital photo records of 10 mathematics lessons (with a focus on the teacher
establishing small group and large group mathematical activities). Immediately after
each of the observed lessons, the four to six students who were the focus of the video
capture were invited to participate in individual semi-structured interviews. The interviews provided opportunities for students to reflect on their role within the group and
classroom activities experienced that day. Additionally, in each of the interviews, students were asked to discuss how they were feeling about learning mathematics in this
classroom.
The data analysis we present here draws primarily on the audio-recorded interviews with the students. The first phase involved open coding (Strauss & Corbin,
1998) of the interview transcripts to look for emerging themes informed by our conceptual framework. A concurrent analysis of the video records and field notes of classroom episodes enabled us to compare and refine emerging patterns and themes in the
interviews alongside shifts in the social and sociomathematical norms of the classroom. We have used this analysis to provide a collective narrative—presented as a
trajectory—of student perceptions of their relationship with and in mathematics.

Student Voices: Relationships with and in Mathematics
At the beginning of the school year (the initial phase of the study) the pedagogical patterns used by the case teacher conformed to a more traditional pattern. The
teacher taught content that consisted of preplanned numerical strategies in a procedural manner. Any discussions about the strategy solutions typically followed an InitiateResponse-Evaluate (I-R-E) structure (Mehan, 1979); that is, he initiated questions
about the mathematical reasoning (mostly at the level of explanation of strategy steps),
nominated who should respond, and then he took the responsibility for evaluating the
responses. The students responded to his questions but they did not ask additional
questions nor shift the discussion to other mathematical content or different ways of
reasoning.
Initial Relationships
Interviews with 12 students (assigned pseudonyms) conducted within a month
of the project beginning (early in the school year) indicated that the students held a
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range of views towards mathematics and how they saw themselves as mathematics
learners. Mele and Tarai stated that they liked mathematics but they could not describe
why they liked it other than they found it ―easy.‖ The remaining students either stated
that they did not like mathematics or they expressed ambivalent views about their liking for, and relationship with it. For example Mereana explained: ―I like it a little bit. It
is all right. It helps me learn new strategies. But then I sort of understand and then I
don’t, not all the time, just the hard work sometimes.‖ Their explanations for not liking
mathematics appeared to centre on their perceived inability to make sense of what the
teacher explained. Tama stated:
I know that I am not that good because I know because I just get lost and confused. I
get confused easily when I am doing maths. When I see too much numbers they just
get all muddled up in my head and I cannot add them together or stuff.

When describing how they could help themselves to learn mathematics,
their responses suggested they held a view of themselves as passive participants in
the learning process. They outlined how for them learning mathematics entailed
listening to the teacher, working hard, and paying close attention to what the
teacher said or did. Similarly, they all reported that when they got stuck completing a mathematics task they asked the teacher for help. In contrast, they described
their teacher’s role as an active one in helping them learn mathematics. They considered that it was his responsibility to tell them what to do, explain the mathematics, show them a range of different strategies, and question them. These views
are well captured in Mereana’s description of the day’s lesson where even when
the teacher explicitly directed the students to actively participate and ask questions; but, by default, question asking still remained the responsibility of the
teacher:
We did fractions and he showed us strategies to do and we talked about them with
the whole class and we sort of had to ask questions but the teacher asked the questions.

Beginning to Change
The initial focus of the inquiry intervention involved establishing new arrangements for learning. Early in the school year, the teacher introduced a lesson
format in which students first worked in small problem solving groups to construct mathematical explanations followed by presentation of their work to a larger group. Group worthy contextualized problems2 were used, and the students
constructed ways to represent their reasoning. When interviewed about this new
2

For example, Moana used 12 rolls of gift wrap to make 18 skirts for the Trash to Fashion show.
How many rolls of gift wrap would she need to make 21?
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arrangement, the students were unanimous in their preference for working together as a small group. They outlined how the smaller group provided opportunities
to learn from each other, noting that they now regarded mathematics as more difficult to learn on their own. In this early stage of working collaboratively, students
indicated a strong preference for working with the same people all the time (or
with friends).
While social arrangements were affirmed, views about the nature of involvement of expected mathematical practices were more tentative. Confidence in
one’s competence to provide a mathematical explanation, even in a small group
situation, posed problems for many: ―It is quite difficult because I am not good at
explaining things‖ (Ana). While many reported uncertainty about their ability to
speak and explain their mathematical reasoning in a small group, all of the students attributed a lack of confidence when required to speak to the larger group.
Commonly, a reticence to explain due to shyness was coupled with the students’
need to maintain ―face‖ both as individuals and as representatives of the group.
For instance, the tensions experienced by Sione were evident when he is asked to
reflect on a photograph of himself providing an explanation. He recalls his feelings at that moment as being concerned that
I better not muck this up. That is what is going through my head. I better not muck
this up and if I do everyone is going to look at me; like, I have just got it wrong.

Upon viewing the photograph of this classroom episode, the other students who
were listening to his explanation talked about the difficulties they had participating and actively listening and making sense of his reasoning. Mahine stated that
because Sione’s reasoning was new, it was too difficult and confusing to understand. Another student, Dan, described his ―listening‖ as cuing his own thinking
rather than active engagement in the reasoning being offered: ―I was trying to
work out how we got our equation as they were explaining. I was listening but
thinking about our work.‖
To increase student sense making of mathematical explanations, the teacher
had introduced space during presentation of explanations to enable them to question parts they found confusing. However, all the students described feeling a lack
of confidence to construct and ask questions during discussions: ―When we are
talking in a big circle there are too many people and so I do not ask a question‖
(Mahine). Although they recognised the importance of asking questions for sense
making their responses indicated that constructing appropriate questions posed
difficulties. For example, when asked why they needed to ask questions, Mereana
explained: ―So I can understand better, but it is not really easy to ask questions. It
makes it hard by figuring out what to ask.‖
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Moving Along the Change Trajectory
As the learning environment moved more toward an inquiry-based classroom, so did the students’ relationships with and in mathematics change. In contrast to earlier accounts, all the students described their enjoyment in learning and
being challenged in mathematics. Reasons for liking mathematics varied but a
common factor related to their feeling of mathematical capability associated with
increased knowledge of strategies and ways of using them while problem solving.
Now, when the students were asked who helped them to learn mathematics
during the lesson, they attributed their learning to the teacher, their classmates,
and themselves. Clearly, they felt part of a community where learning mathematics was an active process that involved them engaging with their own reasoning
and the reasoning of others. For example, Tere, in response to being questioned
about whether she had previously learnt from other group members and the teacher, stated: ―I tried to but I didn’t know what they were saying. But now I ask myself some questions about what they are saying. Like some things about the numbers.‖
The positioning of members of the classroom community had changed.
They were taking increased responsibility for their own learning and the learning
of other members of the group and they viewed the teacher’s role as one in which
they worked with him as active partners:
Our teacher gives [a problem] to us and instead of just showing us a way to work it
out, we have to get it in our group and then by writing it with him [reference to the
teacher facilitating public sharing in plenary], and I get it now. (Tama)

A sense of their own, and their shared responsibility in the learning process,
was evident when Tama elaborated which of his group peers were involved in
forming and writing the mathematical explanations: ―With my group pretty much,
all of us because we are in the same group.‖
As noted by Matiu, group work remained a positive feature of students’
learning experience:
Working in the group, I have never actually been good at it in previous years. But
this year, it has been a lot better because I have people to help me and I learn different strategies from other people. Working in a group this year has been important for
my learning and that is what is helping me.

However, in affirming the value of working in small groups, the following response by Hemi exemplified how students now recognised that collaboration
while an important way of helping also afforded them with opportunities to deepen their own understanding:
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Well, we had Maurima in our group today and he was struggling with the maths and
so he was going the hard yards and adding all the information in. And his questions,
because he didn’t have the knowledge we had, made us understand better because it
was like having somebody fresh in and he was keen and ready to go with lots of
questions.

Now, students also indicated that they readily accepted working with a range of
peers: ―I like working with lots of different people because it shows me how we
can work with our friends‖ (Koru). Not only were students aware of the benefits
of social and relational aspects of group work but also they were keenly aware
that collaboration supported their use of effective mathematical practices. All the
students used inclusive talk to describe their responsibility to construct a mathematical explanation that they could all understand and explain to the larger sharing group: ―Yes, so the other groups understand what we are saying, what we
mean from this‖ (Mereana).
A number of students described their gradual growth in confidence to speak
and explain their mathematical reasoning. Regarding the small problem solving
groups as a safe setting for them to risk take—students were more comfortable in
constructing and trialing the initial presentation of their explanations. Their description of this change revealed an increased awareness of the value of being part
of a community of learners. They expressed value in having their teacher hear
what they knew, and value in sharing their reasoning, and value in teaching and
helping other participants in the group to learn: ―It is just like if someone gets
confused then you are there to help them where they are going and things like
that‖ (Ana). They indicated their acceptance that some listeners might be confused and that their explaining could help clarify their understandings, particularly
if they asked questions: ―You can teach other people like if they do not know and
when they ask questions you can teach them what they don’t know‖ (Hemi). At
the same time they outlined the mutual responsibility for their own learning and
the learning of others’ as central to group activity:
It is just like saying you don’t really get it and then others help you. Your team helps
you to explain it for the bigger group. You are learning by building your confidence.
You are learning as well because you are working out a problem, you are working
out a problem and you are speaking at the same time. Before you speak, you have to
think and work it out first. (Ana)

Notably, students now viewed presentation of mathematical explanations to the
large sharing group as an important part of their learning.
The importance of asking questions in both the small and larger group was
also readily acknowledged by the students. They stated an increase in confidence
and competence to ask questions. However for some, like Mele below, concerns
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remained, particularly in regards to protecting the self-esteem of other members
of the group:
I find it a bit challenging as well because you are asking the questions but they might
not have the answer. There are some bits that we do not understand and we have to
ask, ―Where did they get it from?‖ in the small group and in the bigger group.

As well as asking questions, students were learning to engage in mathematical
argumentation as they expressed agreement or disagreement with other students’
assertions. Tarai noted:
You could have others with different types of answers, some could disagree and
some could agree. But then if you disagree you have to give an explanation on why
you disagree.

However, at this stage, agreeing or disagreeing with the reasoning of others was
problematic for many students. Matiu’s statement captures this tension:
It is good to disagree if you strongly believe that it is not right, that the answer is not
right. As long as you are not doing anything wrong it is good to friendly argue. It is
like the teacher says friendly arguing

In summary, within the mid-phase of the intervention, students showed an
increased awareness and understanding of the role of mathematical argumentation. But it was still not part of their everyday repertoire of readily accepted actions, and held the potential to cause a loss of confidence. As Mele stated: ―It
made me think better but it is a bit scary.‖
Continuing on the Change Trajectory
At the conclusion of the school year, interview responses indicated that the
students had made significant progress toward enacting the mathematical practices detailed on the CPF framework. The students outlined their confidence to explain, question, learn from mistakes, and use ―friendly arguing‖ to achieve group
agreement or to provide mathematical justification. They talked about how they
liked to have time to complete their mathematics independently as well as working within a group. Group work they now described as important when the mathematical activity was difficult. They outlined how, in group interactions, the
multiple sources deepened their learning: ―So you get different answers and different questions from your group members‖ (Tarai). They also recognised the
positive effects of listening to more proficient explanations and having their reasoning extended in the larger group setting: ―I didn’t really get it [what helped]
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was working in our group and then the other group made us think even higher
when they explained it‖ (Teresa).
They accepted initial confusion and being stuck as part of their learning. But
at the same time, they recognised their emotional reaction when stuck, as Hine
described:
I would be good with my basic facts and stuff but when it gets harder I just break
down. I get stuck and I get shocked sort of. [Then] I go back and think again.

Now, they had a range of ways to participate and meet mathematical challenges
head on. These included discussion with other individuals, the teacher, their
group, or with themselves. The teacher was positioned as only one source (among
others) to draw on and they described how they requested his help only when they
were really stuck. They stated that they only wanted clues from him to get them
started but would not learn if he detracted from their struggle by giving too much
information:
I prefer to work with the group and struggle but get a little bit of help, just a little bit
of help not the whole lot. [If the whole lot is given] I would just forget straight away.
I would not remember because I have not struggled. (Mele)

For Mele, the view of struggling as an essential component of learning (Heibert &
Grouws, 2007) is captured as she continues and describes what mathematics
means for her: ―It is about working out problems that are challenging and struggling, struggling well, it is to get somewhere further than you are. Struggling is
learning.‖
In summary, the roles of all participants in the classroom had been transformed. It was evidenced from the students’ responses that their active role in the
classroom included taking ownership of their learning across a range of aspects of
mathematical practices. Their need for active involvement in learning is well captured in a Tama’s comment:
If you get involved, you will know lots about maths, and if you know lots, you will
be successful. It’s like tell me I will forget, show me I might remember, but if you
involve me, I will learn lots.

Discussion
Clearly, students can change their relationship with and in mathematics. In
our case classroom, the students’ voices provide insight into the ways they
changed how they came to understand what it means to both learn and do mathematics. To understand more about the students’ changing relationship with ma-
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thematics, we return to Cobb et al.’s (2009) analytic framework based on the general obligations—concerning the distribution of authority and the ways that students are able to exercise agency and the mathematical obligations—concerning
what counts as being mathematically competent within the classroom. In our case
classroom, the teacher took great care to socially negotiate the obligations in a
manner that was responsive to students’ cultural histories and valued practices.
His careful and consistent shift in positioning from a central role of authority and
agency to one which was shared, and indeed expected of all participants, was reflected in the students’ voices. As a result, the students developed increasingly
more positive mathematical dispositions and their motivation to engage at progressively deeper levels increased. Their change in disposition was embedded
within and inextricably linked to their shift in authority and agency in the classroom.
The classroom norms that held all students accountable for their own sense
making and the sense making of others during mathematical activity were a pivotal factor in the strong sense of competence established by community members.
As Gresalfi and her colleagues (2009) suggest, opportunities for students to be
seen as competent rely on assigned mathematical activity and how the students
are held accountable for completion of it. In the case classroom, both the general
and mathematical obligations associated with group mathematical activities
shifted as the year progressed. As the teacher devolved responsibility for the solution strategies, it is evident that there were clear shifts in how the students viewed
their competence to participate in the mathematics. Initially, they considered the
skill of listening and watching the teacher show them a solution strategy demonstrated competence (or incompetence) to learn mathematics. Over time, however,
they reconstructed this passive approach to learning to one in which competence
was interpreted as active construction of mathematical meaning through participating in interactions with others using a range of mathematical practices.
The students’ narratives of their learning experiences showed increased
awareness of their role in the participatory practices of inquiry group work activities. Their accounts reflected an increased confidence in their competence to be a
useful and valued contributor in the learning community, alongside an increased
awareness of and propensity to utilise productive mathematical practices as part
of learning and doing mathematics. At the same time, their statements draw attention to the relational aspects that need to be considered when requiring students to
participate in mathematical practices. The students initially voiced reluctance to
participate in such mathematical actions as formulating and making conjectures,
asking questions, or forming agreement or disagreement when not completely
confident in their adequacy to do so. However, the perceived risks gradually diminished as the students (as individuals and as a collective) gained competence
and were confident to participate in a variety of ways. Nonetheless, for many stu-

Journal of Urban Mathematics Education Vol. 4, No. 1

113

Hunter & Anthony

Forging Mathematical Awareness

dents, even when they felt confident and competent to use a range of different mathematical practices, questioning and challenging others, and, in turn, being questioned or challenged by others, remained an emotionally charged activity. Their
descriptions of their reactions in the final interviews serve to remind us of the
need for teachers to carefully consider what Bibby (2009) describes as the emotional labor and risk involved for students in participating in development of mutual mathematical understandings. Heeding Esmonde’s (2009b) caution that different practices in different social and cultural groupings may be interpreted differently, one needs to be aware that many practices (here examples include questioning, agreeing, disagreeing, and challenging) are not common experiences for
all students. Here, there is evidence that the students acknowledged inquiry and
argumentation as beneficial for their learning but they recognised their novice status in engaging in inquiry and argumentation—practices they were not familiar
with or necessarily comfortable with using. They also held concerns over how
others in the classroom community might interpret their intent when using these
practices.
Whilst the main purpose of this article is to examine how students’ viewed
the changes in their learning environment, as a way to understanding changes in
their relationships with and in mathematics, we return at this point to the nature of
the intervention. Our assertion is that the case teacher (and students) successfully
over time created an environment that supported inquiry learning and the risks
inherent in being held accountable for one’s own learning and the learning of other members of the community. We make this assessment based on the observed
pedagogic enactment of the communication and participation framework (CPF).
Through the use of this tool, the teacher attended to building the students’ use of
inquiry discourse. As evidenced in student descriptions, this building resulted in
them gradually developing what Gee and Clinton (2000) term a social language:
ways of talking, acting, and doing mathematics within an inquiry environment.
Changes were reflected in the negotiated general and mathematical obligations that enabled these Pasifika students to act as instructional agents. Contributing pieces of mathematical knowledge and more advanced understandings held by
different group members were combined to construct and progress a collective
understanding. Each member of the group was considered a knowledge component of the collective and accountable to the collective to participate and use the
mathematical practices competently. In turn, the teachers’ responses tended to be
directed more to a ―collective student.‖ In other words, for each contribution, the
teacher sought to draw out implications for the learning of the whole class, rather
than for each individual student.
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Conclusion
Enacting culturally responsive teaching to enable all students to participate
and contribute competently in mathematics classrooms is a key equity issue
(MacFarlane, 2004). In the case classroom, the teacher drew on the cultural capital of the Pasifika students and the core Pasifika beliefs of reciprocity, collectivism, and communalism to frame both grouping arrangements and expected behaviors. In addressing the group norms for collaborative interactions, the teacher
created a space for all participants to have opportunities to engage in equitable
exchanges. Within this environment, students constructed views of themselves as
both competent individual learners and competent learners within collectives. For
the most part, their accounts indicate awareness of changes in their relationship
with and in mathematics.
These findings have important messages for addressing the pressing concern
of equitable participation of diverse learners in the mathematics classroom. They
provide evidence that when general and mathematical obligations attend to the
cultural, social, and mathematical well being of students, inquiry-based classrooms can be empowering and positive for students who have previously been
marginalized. In this study, creating a mathematical community of inquiry that
was culturally inclusive supported students to be powerful mathematics learners—as reflected in their positive mathematical dispositions, their sense of competence, and their active participation in collective mathematical practices.
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APPENDIX

A communication and participation framework to engage students in
mathematical practices within an inquiry classroom:
Develop conceptual explanations, including using the problem context to make explanations experientially real





Provide a mathematical explanation. Use the context of the problem not just the numbers. Provide
mathematical reasons (e.g. rather than ―tidying,‖ state 19+7=20+6 because 6+1=7 and 19+1=20).
Develop two or more ways to explain a strategy solution.
Analyse the explanation and construct ways to revise, extend, and elaborate on sections others
might not understand.
Predict questions that will be asked and prepare mathematical responses.

Active listening and questioning for sense making of an explanation


Ask questions that clarify an explanation (e.g., What do you mean by? What did you do in that bit?
Can you show us what you mean by? Could you draw a picture of what you are thinking?).

Collaborative support and responsibility for the reasoning of all group members



Agree on the construction of one or more solution strategies that all members can explain.
Work together to check, explain, and re-explain in different ways the group explanation.

Develop justification and mathematical argumentation





Indicate agreement or disagreement (with mathematical reasons) for part of an explanation or a
whole explanation.
Justify an explanation using language (e.g., I know 3+4=7 because 3+3=6 and one more is 7).
Use exploratory language (e.g., so, if, then, because, to justify and validate an explanation).
Use questions that lead to justification (e.g., How do you know it works? Can you convince us?
Why would that tell you to? Why does that work like that? So what happens if you go like that?
Are you sure it’s? So what happens if? What about if you say…does that still work?).

Develop representations of the reasoning




Represent reasoning as part of exploring and making connections (e.g., How can I/we make sense
of this for my/ourselves?).
Represent reasoning to explain and justify the explanation (e.g., How can I explain, show, convince
other people?).
Use a range of representations including acting it out, drawing a picture or diagram, visualising,
making a model, using symbols, verbalising or putting into words, using materials.

Develop generalizations




Extend the explanation and/or justification to a representation of the mathematical relationship in
general terms.
Identify the rules and relationships through making and extending the connections.
Use questions that lead to generalisations (e.g., Does it always work? Can you make connections
between? Can you see any patterns? Can you make connections between? How is this the same or
different to what we did before? Would that work with all numbers?).
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Participation and Communication Framework: Teacher actions to engage students in mathematical practices
Developing conceptual explanations including using the problem context to make explanation experientially real
Model providing a
Re-voice, and extend an
Question to scaffold students Model and support the use of questions which clarify an
mathematical explanation.
explanation using the
to extend their explanations
explanation. What do you mean by? What did you do in that
Use the context of the
problem context. Expect
to include the problem
bit? Can you show us what you mean by? Could you draw a
problem not just the
mathematical reasons not
context and what they did to
picture of what you are thinking?
numbers.
“tidying” 19+7=20+6
the numbers mathematically.
because 6+1=7 and 19+1=20
Have the students develop
Compare explanations and
Have the students read the
Shortly after the small groups begin to solve a problem as a
two or more ways to explain develop the norm of what
problem as a group, and
large group have them describe their different starting point.
a strategy solution which
makes an acceptable
discuss, interpret and
Reinforce acceptability of multiple ways. Support them to
may include using materials
explanation. Reinforce what
reinterpret problems
make connections to other or previous problems.
makes it mathematical
collectively.
Ask the students in small groups to examine their explanations and explore ways to revise,
Have students examine their explanation, predict the
extend and elaborate on sections they think others might not understand
questions they will be asked and prepare explanations.
Active listening and questioning for sense-making of a mathematical explanation.
Discuss and role-play active
Structure the students
Emphasise need for
Provide space in
Affirm models of students
listening.
explaining and sense making individual responsibility for
explanations for thinking and actively engaged and
Use inclusive language
section by section.
sense-making
questioning
questioning to clarify
“show us”, “we want to
sections or gain further
know”, “tell us”.
information
Collaborative support and responsibility for the reasoning of all group members
Provide students with
Establish use of one piece of Establish an expectation that Explore ways to support students indicating need to ask a
problem and think-time then paper and one pen. Explore
students will agree on the
question during large group sharing. Use no hands up or the
discussion and sharing before group structures in which
construction of one solution
use of koosh balls, or pegs, or beany toys
recording
participants participate
strategy that all members can
equally
explain.
Explore ways for the students to support each other using a
Select a different member of During large group
When questions are asked of the
range of cultural models e.g. all in the same waka paddling
the small group to explain
sharing change the
small group select different
together, or a kapa haka group which requires the expert to be than the recorder
explainer mid explanation members to respond (not the
responsible to bring the group up to their level of expertise
recorder or explainer)

Roberta Hunter

Developing justification and mathematical argumentation
Ask the students to provide mathematical reasons for
Model and support the use of questions which lead to
agreeing or disagreeing with an explanation. Vary when justification like ‘How do you know it works?’, ‘Can
this is required so that the students consider situations
you convince us’, ‘Why would that tell you to’, ‘why
when the answer is either right or wrong.
does that work like that’, ‘so what happens if you go
like that’, ‘are you sure it’s’, ‘so what happens if’, ‘what
about if you say…does that still work’, ‘so if we
Ask the students to be
Require that the students
Model ways to justify an
Structure activity which
Encourage the use of ‘so
prepared to justify sections analyse their explanations explanation
strengthens student ability if’, ‘then’, ‘because’ to
of their solution strategy in and prepare collaborative
“I know 3 + 4 = 7 because to respond to challenge
make justifications. Use
response to questions.
responses to sections they 3 + 3 = 6 and one more is
this format to validate an
are going to need to justify 7”.
explanation
Expect that group
Explicitly use wait time or Require that the students
Provide wait time to allow
members will support each think time before requiring prepare ways to re-explain students to prepare
other when explaining and students to respond to
in a different way an
questions which lead to
justifying to a larger group questions or challenge
explanation to justify it.
justification
Require that students
indicate agreement or
disagreement with part of
an explanation or a whole
explanation

Developing representing as part of exploring and making connections (How can I/we make sense of this for my/ourselves).
Communication and justification (How can I explain, show, convince other people)
Expect the use of a range of representations including acting
it out, drawing a picture or diagram, visualising, making a
model, using symbols, verbalising or putting into words,
using materials.

Expect the students to
explain and justify using the
representation as actions on
quantities not manipulation
of symbols (use context)

Require that the students
compare and contrast
representations and evaluate
for efficiency

Ask students to re-represent
their thinking in different
forms in response to
questions or for clarification

Developing the use of mathematical language
Expect the use of
mathematical language to
describe actions while making
mathematical explanations

Roberta Hunter

Expect the use of correct
mathematical terms. Ask questions
to clarify terms and actions on
symbols (using the context).

Require the use of mathematical words to describe
actions. Reword or re-explain mathematical terms
and mathematical explanations. Use other
examples to illustrate meaning.

Require students that the
students pose questions using
appropriate mathematical
language.

Developing generalisations: Representing a mathematical relationship in more general terms. Looking for rules and relationships.
Connecting, extending, reconciling.
Ask the students to
Ask the students to consider if the rule or solution
Model and support the use of questions which lead to
consider what steps they
strategy they have used will work for other numbers.
generalisations like ‘Does it always work?’, Can you
are doing over and over
Consider if they can use the same process for a more
make connections between’, ‘ Can you see any patterns?
again and begin to make
general case. (e.g. what happens if you multiply any
Can you make connections between’, How is this the
predictions about what is
number by 2)
same or different to what we did before‘, Would that
changing and what is
work with all numbers’,
staying the same.












Affirm examples of social risk taking
Affirm examples of intellectual risk taking
Affirm persistence
Affirm effort over ability
Actively seek ways to reposition and promote the intellectual contributions of the less able in small group work
Support individual students to access the reasoning of an explainer
Re-explain, reword but do not repeat to make the explanation accessible to all the listeners
Check back to explainer that that was what they meant.
Attribute thinking and explanations to the groups
Reword names for correct mathematical terms
Allow students space to withdraw but indicate that they will be asked questions within the next few minutes

Roberta Hunter
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Abstract With our conceptualization of Harré and van Langenhove’s (1999) positioning
theory, we draw attention to immanent experience and read transcendent discursive
practices through the moment of interaction. We use a series of spatial images as metaphors
to analyze the way positioning is conceptualized in current mathematics education literature
and the way it may be alternatively conceptualized. This leads us to claim that changing the
way mathematics is talked about and changing the stories (or myths) told about
mathematics is necessary for efforts to change the way mathematics is done and the way
it is taught.
Keywords Agency . Disposition . Ethnomathematics . Identity . Immanence .
Mathematics education . Positioning theory . Socio-cultural . Transcendence
With growing awareness of the significance of social interaction in the development of
mathematical understanding, researchers in mathematics education are attending increasingly
to the nature of interpersonal positioning within classroom relationships. In addition to
explicit attention to positioning, the word ‘position’ sneaks into conversations about
dispositions, impositions, juxtapositions, oppositions, propositions, and transpositions.
These position words are similar to each other because they are all nouns, but
dispositions seem more stable than propositions, juxtapositions, transpositions, and
oppositions because people talk about having dispositions. By contrast, an imposition,
proposition, juxtaposition, or opposition is made—made in relation to other people or to
other people’s arguments. This difference raises questions for us about how these words
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emphasize different aspects of mathematics learning. Should mathematics teaching be
oriented around equipping students for action, or building a particular identity?
The difference between stability and action is central to Harré and van Langenhove’s
(1999) conceptualization of positioning, which we work from to articulate a theoretical lens
for evaluating accounts of classroom positioning in mathematics education research. We
consider how interpretations of positioning can draw attention to space for action. To
illustrate this, we draw on recent work that pays significant attention to positioning.
We adopt a relatively radical positioning theory that focuses on moments of action rather
than on apparently stable characteristics of individuals and the discipline. We will claim that
changing the way mathematics is talked about and changing the stories (or myths) told
about mathematics is necessary for changing the way mathematics is done and the way it is
taught. We emphasize the need for change to combat the sense of repression often
associated with mathematics and argue that scholars should lead the way in being careful
about how positioning is talked about and theorized. The way a researcher theorizes
positioning (the way she sees and thinks about it) affects the way she interprets actions,
including her own.

1 Positioning theory—locating the subject in mathematics learning
The positioning theory described in an edited book by Rom Harré and Luk van Langenhove
called Positioning Theory: Moral Contexts of Intentional Action is the primary focus of this
section as it underpins our current conceptualization of positioning. Their theorization, which
is introduced in the first chapter of the book (van Langenhove & Harré, 1999), is elaborated in
the other chapters by various author teams, which mostly include Harré or van Langenhove as
co-authors. Their positioning theory draws attention to the “dynamic stability between actors’
positions, the social force of what they say and do, and the storylines that are instantiated in
the sayings and doings of each episode” (p. 10). In this section, we say more about these core
ideas and connect them to relevant mathematics education and education literatures.
1.1 Introducing positioning theory
van Langenhove and Harré (1999) described positioning as the ways in which people use
action and speech to arrange social structures. This view does not conflict with other
scholars’ use of the word. ‘Positioning’ can refer to physical arrangements, as in Goodwin’s
(2007) study of how parents and children position themselves while the children do
mathematics homework, but more often, as with van Langenhove and Harré, ‘positioning’
is used metaphorically to represent relationships.
Harré and van Langenhove’s (1999) understanding of positioning emerges from Erving
Goffman’s analytic conception of discourse practices as unfolding dramas, but relates more
closely to Goffman’s (e.g. 1981) later metaphors of ‘footing’ and ‘frame,’ which have been
used to interpret practices in mathematics classrooms (e.g., O’Connor & Michaels, 1993). This
interpretive concept recognizes that there can be multiple kinds of conversation happening in
any mathematics classroom, each of which assigns fluid roles to the participants. There are
passive roles and active roles, just as there are stars and bit parts in dramas. Interactive
positioning occurs when one person positions another; reflexive positioning occurs when one
positions oneself in the conversation. Positioning is not necessarily intentional.
Positioning theory refers to ‘storylines’ in a sense similar to Goffman’s metaphors. As outlined
by van Langenhove and Harré (1999), in any utterance, clues in word choice, or associated
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actions evoke images of known storylines and positions within that story. The storylines can
stem from culturally shared repertoires or can be invented. For example, a teacher may say
something that positions herself as a coach and the student as a motivated athlete. The student
may continue the interaction complicit with this positioning or resistant to it.
We notice that van Langenhove and Harré’s conceptualization of storylines bears
resemblance to scripts in Edwards’ (1997) cognition-based description of how people draw
on known scripts as resources, and to Holland, Lachicotte, Skinner, and Cain’s (1998)
description of figured worlds in their investigation of human identity and its connections to
agency. Holland et al. credited Harré, in particular, as leading the way in considering the
nature of self in relation to others and noted connections between figured worlds and
storylines. In all three of these approaches, fluidity is emphasized: people can choose how
to act and develop their identities.
In any conversation, an initial utterance would be called first order positioning as it
introduces the positioning within a certain storyline. In a subsequent utterance, if someone
moves to change the positioning within the storyline or to change the storyline, it is called
second order positioning. We use the following conversation from a middle school
mathematics class to illustrate these different types of positioning. Italicization, in this case,
represents a person reading from their mathematics textbook.
001
002
003
004
005
006
007
008
009
010
011

Teacher: Let’s go ahead, read on
Cory: The class then made a graph of the data. They thought the pattern looked
somewhat linear, so they drew a line to show this trend. This line is a good model for
the relationship because, for the thicknesses the class tested, the points on the line are
close to points from the experiment.
Teacher: Okay, now, let’s look at that line again: This line is a good model for the
relationship because for the thicknesses the class tested, the points on the line are close
to the points from the experiment. Take a look at what they did. Now, their data was a
little bit scattered, a little more scattered than ours was. But, they still were able to
draw a line that seemed to fit the data pretty well. ... That’s sometimes called a line of
best fit. We’re gonna use that term an awful lot. Cory read on.

In this episode, there are multiple storylines because there are multiple relationships,
including the teacher, Cory, other students in the immediate classroom as well as the
mythical class mentioned in the textbook, the textbook, its authors, and others. The teacher
initiates a typical teacher–student storyline, telling Cory to read from the textbook. This is
first order positioning. Cory is complicit, which is either a low-impact form of second order
positioning, or is a substantiation of the teacher’s first order positioning—together, in
agreement, they establish a storyline (for the time being). In another storyline, the textbook
authors take the initiative with first order positioning. By writing about a particular
mathematical situation and giving instructions for action, they tacitly suggested that they
have provided all the necessary information. The teacher resists somewhat by interpreting
the graph of the data in the textbook and comparing it to the data that his class has collected
(lines 008–010). When the teacher makes it clear that he is aware of the local situation, and
that the textbook authors are not, he takes some authority away from them. At the same
time, the teacher positions them with the authority to tell how to draw a line that is a “good
model for the relationship” (lines 006–008).1

1

For elaborated analysis of the positioning in the given transcript and its context, see Herbel-Eisenmann
(2009).
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Third order positioning is explicitly metadiscursive: it is reflective with explicit
conversation about positioning. If, for example, the teacher in the excerpted situation
would have told the students, “when we read a textbook, we have to remember that the
authors don’t know about our classroom as well as we do,” it would have been an example
of third order positioning. Attention to metadiscursive language moves as they relate to
mathematics classrooms can be found in Rittenhouse’s (1998) idea of stepping out, Cobb,
Yackel, and Wood’s (1993) description of “talking about talking mathematics,” and Adler’s
(2001) notion of “transparency.” The first two of these constructs focus on meta-language
about mathematical processes and the third focuses more on the discursive construction of
mathematics. Going beyond these constructs, which focus on the teacher’s power to invoke
third order positioning, in Wagner (2007) mathematics students were also invited to think
metadiscursively.
Positioning theory differs from Goffman’s approaches by concentrating on the moment
of interaction and thus recognizes that multiple storylines can be enacted simultaneously.
This focus on what Davies and Harré (1999) referred to as the immanent includes attention
to the moment in time and to the people present in this moment. This is in line with the
common use of the word ‘immanent’ to describe something inherent to one’s local
experience. Davies and Harré juxtaposed a focus on the immanent with interpretations that
privilege the transcendent, and which attend to factors outside of the current interaction.
This too is in line with the common use of the word ‘transcendent’ to refer to something
beyond the boundaries of the local. With their favoring of immanence over transcendence,
Davies and Harré (1999) used Saussure’s distinction between discourse practice and the
discursive systems in which they are situated: “La langue is an intellectualizing myth—only
la parole is psychologically and socially real” (p. 32). As Walkerdine (1988) claimed,
“what is claimed as real is the biggest fiction of all” (p. 202).
With their attention to relationships in the moment, van Langenhove and Harré (1999)
argued that all positioning is reciprocal. Thus, in every act or utterance, a person
simultaneously positions him- or herself and the other people with whom he or she is
relating. As a result, expressions of identity are contextual and enact polarizations of
character within the storylines at play in the context (Holland et al., 1998). For example, by
positioning oneself as a teacher in a teacher–student relationship, one positions others as
students. Cabral and Baldino (2002), in their Lacanian analysis of a mathematical
interaction, claimed, “[T]eacher and student are not labels attached to people, but positions
of speech” (p. 174). Tholander and Aronsson (2003) showed that this teacher–student
storyline is especially prevalent amongst female students.
Also relating to immanence, positioning is dynamic. We characterize this dynamism by
saying that storylines are contestable and contingent in the enactment of any particular
conversation. First, as described above, storylines are contestable because whenever one person
enacts a certain storyline the others in the interaction may choose to be complicit with that
storyline and the way they are positioned in it or they may resist and enact a competing
storyline. Second, storylines are contingent in that different people may see different storylines
being enacted in any given situation. As stated by Davies and Harré (1999), “two people can be
living quite different narratives without realizing they are doing so” (pp. 47–48).
1.2 Questions about positioning theory
We acknowledge that there are aspects of our description of storylines that warrant further
theorization. We note that Davies and Harré (1999), who developed the concept the most in
the edited book, leave questions unanswered. It appears that they used ‘narrative’,
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‘narratology’, and ‘storyline’ synonymously. We are not convinced that people who do narrative
inquiry or research on stories would agree. For example, in a forthcoming book (Narrative
Analysis for Teacher Education: Making the Professional Ethical Turn), Rex and Juzwik will
note issues relating to the conflation of these two key terms in the literature and Juzwik (2006)
has already distinguished between ‘narrative’ and ‘story’ in educational research.
Harré and van Langenhove (1999) pointed out that some people are more likely than
others to introduce new storylines to any given situation. Our experiences in classrooms
raise questions about their claim: we agree that power differentials should not be
underestimated but we wonder what Harré and van Langenhove mean when they refer to
people’s different capacities to initiate storylines. Unproblematized attributions of capacity
could allow for a deficit view of people’s capabilities. Cohen and Ball’s (1999) elaboration
of capacity with respect to school improvement recognized multiple contextual agents in
classrooms and significant differences between students’ apparent capacity in various
contexts and interactions. Capacity is never a fixed entity. This way of looking at students’
instructional capacity melds well with Harré and van Langenhove’s positioning theory
because capacity is seen as contingent and dynamic. Capacity too is immanent as it is only
meaningful in a particular time and place, in connection with interlocutors’ experiences.
We agree that students in a particular classroom, for example, would differ in capacity to
initiate storylines that work (i.e., that are taken up by others) because the various students
will have learned different ways of positioning themselves effectively in different contexts
outside of school. Some of these contexts and their associated effective positioning
approaches are more privileged than others in school settings. This phenomenon was
shown, albeit with different theoretical underpinnings, by Zevenbergen (2001) and by
O’Halloran (2004). Harré and van Langenhove also claimed that people differ in
willingness to initiate storylines. We believe that these differences may relate strongly to
cultural factors.
Context has a powerful influence on both capacity and intention. The cultural capital that
serves a student well in her communities outside of school may not allow her to resist
teacher-enacted storylines in a classroom. Furthermore, a teacher may enact a storyline that
invites or discourages student initiative and thus influence the willingness of a student to
risk initiating a new storyline. In Wagner and Herbel-Eisenmann (2008), we have
demonstrated some subtle language choices that invite and repress student dialogue, but
the language choices that do so can also be more explicit ones. For example, if a teacher
employs a typical mathematics classroom storyline, with a recurring initiation–response–
evaluation sequence, the repetitive evaluation reinforces an authority structure that strips
initiative from students. This differs from silencing students because even though complicit
they respond to the teacher, but not with initiative.
For us, the most radical aspect of Harré and van Langenhove’s (1999) positioning theory
is their claim that la langue (sometimes called ‘the discourse,’ ‘the discipline,’ ‘the
Discourse,’ or ‘the discursive system’, albeit with slightly different nuances) is a myth.
Their approach would suggest, for example, that there is no such thing as ‘mathematics’ as
a discipline. Rather ‘mathematics’ is unique in any interaction. When Harré and van
Langenhove described the presence of discourses, they focused on particular practices (i.e.
la parole). However, their treatment of ‘narratologies’ (stories) recognizes the systemic
power of some practices. We suggest that attention to the differences between narrative and
storylines may illuminate the tension between local interaction and the exterior disciplines
that impact on them.
Whether la langue is real or not is not a question for us. We are interested in the
interpretive value of considering classroom practices with the assumption that there is no
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exterior structure that forces particular interactions. This view illuminates discourse
participants’ freedom to conceive alternative practices. No one can enforce a particular
storyline or positioning in a conversation. Any participant is free to make moves (with
speech or action) to establish a particular positioning. Holland et al. (1998), made a similar
point relating to identity: “the key to human existence was the ability of humans to escape
enslavement to whatever stimuli they happened to encounter. And the way they did this was
(broadly) linguistic” (p. 35).
We recognize that myths are powerful: they often feel more real than anything. For
instance, though race distinctions are a myth (constructed, not inherent), these distinctions
are often the most powerful reality in the lives of people suffering the effects of racism. The
word ‘myth’ refers to stories that are well known in a culture. With this sense of the word,
calling a story a myth makes no claim about its veracity. Rather, it makes a claim that the
story is very well known and formative in the way people think. Myths are stories people
live by, so we claim it is possible for people to position themselves in relation to a
discipline whether ‘the discipline’ is something real or not. Positioning in relation to the
discipline is commonplace because there are powerful mythologies relating to mathematics
in academic cultures—for example, ‘mathematics is useful’, ‘mathematics is independent
from values’, and ‘mathematics is the queen of the sciences’. Thus, we argue that even
attention to a transcendent discipline can have its place in consideration of immanent
experience. People take their storylines from their myths.

2 Positioning students in mathematics education research
To illustrate some of the characteristics of our view of positioning in juxtaposition with
alternative views on positioning, we will use a series of spatial images as metaphors. This
choice feels quite natural to us because the language of positioning theory itself invokes
spatial images metaphorically to refer to non-spatial interpersonal relationships. Our images
draw attention to issues related to immanence, reciprocity, contingency, and contestability
in the defining and applying of positioning. Although these images have helped us sharpen
our view of these aspects of positioning, we note that they do not represent some aspects of
our sense of positioning. Most importantly, the images seem crisp and static and we think of
positioning as fuzzy. Fuzzy images, however, would make it difficult to illustrate other
aspects of positioning. Within each juxtaposition represented by our images, we will also
consider recent mathematics education literature in which positioning is central to the work.
2.1 Immanence
We have developed our own interpretation of Harré and van Langenhove’s (1999) radical
focus on the immanent, as opposed to the transcendent: we share their view that focusing
on the immanent is preferable but we understand how one could use an immanent lens to
reconcile scholarship that focuses on the transcendent. To illustrate the difference between
positioning that foregrounds the transcendent and positioning that foregrounds the
immanent, we visualize a mathematics student as a point, A. One could locate the position
of the point with Cartesian coordinates—point A might be at (2,1). However, we could
avoid analytic geometry and locate the point A without a coordinate system by describing
its location in terms of other points to which it relates—the point A may be seen to form a
triangle with B and C. Figure 1 illustrates these two ways of seeing point A. We emphasize
how different the same point A looks in each way of seeing the point’s position.
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Fig. 1 Illustrating transcendent
and immanent theorizations of
positioning
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Locating points in relation to other points is like locating students in relation to other
people in their mathematics learning. Student A relates to student B and teacher C, for
example. By contrast, locating analytically is like theorizing that positions students in
relation to mathematics. One might locate a student along continua (or axes) that describe
the student’s pleasure or sense of power, for example. In analytic geometry the
representation of the point’s position mentions no other points, just as some scholarship
considers the positioning of students in relation to mathematics without mentioning how
this positioning relates to other individuals. Instead, they are positioned within a system.
We might argue that the origin is a significant point in the Cartesian system, but it is a
point that is taken differently than other points in the system. Similarly, when interpreting
scholarship that characterizes student positioning in relation to mathematics (the system),
we can recognize that the discipline may be taken as an entity but it is mediated through a
person (e.g., a mathematics teacher), or multiple persons (e.g., students perceived as “good”
at mathematics). Thus one or more unrecognized people are central to the discipline.2
Both ways of referring to the positioning of point A are valid, but the way we look at this
positioning is significant in determining our visualization of the point and its location.
Similarly, it can be reasonable to focus on the immanent or the transcendent when
considering the positioning of a mathematics student. The way one chooses to focus
significantly impacts the portrayal of the student. For example, our interpretation of the
transcript in Section 1 took an immanent focus, with attention to interpersonal dynamics.
With a transcendent focus one might foreground the attention to the apparent technical
necessities of modeling and establishing ‘good fit’, as opposed to human intentions within
the classroom or within the modelled problem.
We can see such distinctions in the literature too. In the ground-breaking work on affect
by Evans (2000), positioning was central to his interpretive lens as he interviewed adults to
consider the impact of school mathematics on their lives. He proposed “a notion of the
context of mathematical thinking that can be captured by the idea of positioning in
practices” (p. 8), which referred to the way an individual identifies him/herself in relation to
mathematics and other discourses. In his analysis, he described students’ connection to the
discipline of mathematics and the relationship of this link to other discourses, including
ones that relate to gender and social standing. Most often Evans focused on positioning in
relation to social discourses and connected these to the person’s identity within
mathematics. Each of the discourses (or practices) he considered is transcendent, referring
to relationships and stereotypes outside the given situations.

2

In our earlier work, we have drawn attention to linguistic structure that obscures the significant people
within the mathematics register (Herbel-Eisenmann & Wagner, 2007; Wagner & Herbel-Eisenmann, 2008;
Herbel-Eisenmann, 2007; Wagner, 2007).
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We argue that each of the discourses Evans considered also has an immanent presence,
as it is mediated through relationships with people. Though Evans explicitly focused on
transcendent discourses, his use of the word ‘positioning’ can often be read with an
immanent lens, as in “This involves a repression by the man of his feelings through
projection and a consequent position as powerful, rational, supportive.” (p. 126)—Evans
did not indicate whether he saw the man as powerful in general (within the transcendent
discourse) or as powerful in relation to the people in his immanent interaction.
Significantly, we notice in the grammar associated with Evans’s approach that the
discipline is in the subject position of many sentences and thus the discipline acts upon the
individual. For example, Lerman (2001) highlighted the repressive aspects of the practice
(the discipline) : “As a person steps into a new practice, in social situations, in schooling, in
the workplace, or other practices, the regulating effects of that practice begin, positioning
the person in that practice” (p. 98). As with Evans, it is not clear whether the word
‘practice’ is being used to refer to social interactions in the moment or is being used to
mean something like the practice of the discipline of mathematics. Lerman, at one point,
described how teachers can position students in relation to each other—“the teacher
positions one student of a collaborative pair as more able than the other” (p. 104). Just as
transcendent-focused analyses can be explained through an immanent lens, Lerman’s
attention to the immanent interpersonal dynamic may be read through the lens of a
transcendent focus. Positioning in this case relates to identity again, and the students are
positioned by the discourse as able and unable, but the presence of the other may be
ignored.
2.2 Reciprocity
The reciprocity of positioning relates closely to immanence in positioning theory, because
immanence requires referring to a person in relation to others and the relationship goes both
ways. In the illustration in Fig. 1, locating point A in terms of points B and C implies, even
requires, that B and C are also in relation to A. Together they form a triangle. For example,
from our transcript in Section 1, the teacher, enacting a leader–follower storyline by telling
Cory what to do, typecasts Cory as a follower. Cory seems to comply.
Sfard’s (2001) thinking-as-communicationg metaphor is the closest thing we can find in
mathematics education literature to reciprocity in positioning. She viewed learning as
initiation to a well-defined discourse, but noted that the rules of interaction in the discipline
regulate the interlocutors’ “mutual positioning” and shape their identities (p. 31). She used
the word ‘positioning’ a few times but did not explicate her sense of it. Her focus on
discursive moves, however, is similar to our view of positioning as action taken in
particular situations. In an analysis of oral discourse in middle school mathematics
classrooms we have been more explicit about positioning and its reciprocal nature (HerbelEisenmann, Wagner & Cortes, 2008), though not explicit enough to satisfy ourselves now.
By analyzing frequently occurring sets of words we showed how positioning is encoded in
language practice, and we noted how enacted storylines ascribe roles for individuals in
relation to each other, thus representing reciprocity.
The reciprocal nature of positioning may be more obvious when focusing on the
immanent with interpersonal positioning, but it also appears in transcendent-focused
interpretations of discursive positioning. In Evans’s (2000) work the discipline often took
the subject position, but at times, with reversals of sentence structure, he highlighted the
agency of the individual who chooses which discourse he or she sees himself or herself in
relation with (e.g., on page 192).
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Often, however, subjectivity is obscured. Authors achieve this obfuscation by using the
words ‘position’ and ‘positioning’ as nouns, and thus as attributes that a person has, rather
than as verbs, which describe a person or discipline acting on or with another person or
community. A person’s position may become reified more strongly by referring to it as a
‘disposition’. This is a word that cannot be used as a verb. It is always a noun. In this way,
dispositions are more strongly connected to apparently stable identities than positions and
necessarily focus on the transcendent discipline because dispositions are attributes one
carries from one situation to the next. Gresalfi and Cobb (2006) made this clear:
“Dispositions thus draw our attention to both the discipline as it is realised in a particular
classroom and the extent to which students come to identify with the discipline” (p. 50).
2.3 Contingency
We now draw attention to two issues that relate to the contingent nature of positioning.
First, one can interpret any situation with different storylines. Second, there is no way of
establishing the correct storylines or positionings in a situation because perspectives differ.
Firstly, to illustrate that one can interpret the same situation using different storylines, we
show in Fig. 2 that while person A can be in relation to student B and teacher C there are
other co-incidental possibilities for the positioning of A in relation to B. One could focus
instead on the relation to D and E, with which A and B form a square in a different plane.
Teachers may interpret situations thinking only of their own perspective, not considering
the perspectives of their students for whom the same point may appear significantly
different. There are more dimensions—even more than three. It is valuable for teachers to
attend to many possible points of view in mathematics classrooms. Even students can
benefit from this kind of awareness, though, we believe, they are naturally more aware of
the significance of point of view because they experience difference from the voice of their
teacher daily. In our transcript in Section 1, though Cory seems to be complicit with the
teacher, we do not know why he is. Significantly different storylines would have him
complying for different reasons—to garner the teacher’s approval, because he sees the
teacher’s guidance as helpful in his pursuit of understanding, or as a way of ignoring the
teacher’s desire for him to think independently.
Evans (2000) recognized aspects of contingency, as he noted that there are different
discourses with which one can associate: “the subject’s positioning at any moment in the
setting depends on the discourse(s) s/he ‘calls up’” (p. 151). This repertoire of available
discourses to be drawn upon for interpreting a particular social interaction has also been
theorized in terms of funds of knowledge. As demonstrated by Nasir and Saxe (2003), there
are different sources of cultural capital that students may draw upon when considering their
‘place’ in a classroom interaction. Moll, Amanti, Neff, and Gonzalez (1992) argued that
Fig. 2 Illustrating the contingency of positioning
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recognition of the various funds of knowledge (or available discourses) highlights the fact
that the privileging and marginalization of discourses are social constructions, and thus
contestable. As noted in Section 1, the different funds of knowledge have implications on
participants’ senses of each other’s capacity.
Both with Evans’s theorization and with the funds of knowledge approach, the focus is on
discourses. Despite this departure from the immanent, we note that storylines are associated with
particular discourses, so a student’s or teacher’s repertoire of storylines to draw upon for
conceptualizing their interaction in a particular classroom setting will depend on the discourses
with which s/he has had exposure and experience. Here we recognize the difficulty in completely
avoiding external, discourse-related influences even when attending to immanent experience.
Examples of different mathematics classroom participants having different interpretations of a situation can be found in Ainley’s (1988) investigation of students’ perceptions of
the questions teachers asked. She found that the students’ interpretations of the questions
were quite different from the teacher’s. Similarly, Wagner (2008) showed how students and
their teachers had significantly different impressions of the word ‘just’. This prompted our
further analysis of the word’s use in a sampling of mathematics classrooms (Wagner &
Herbel-Eisenmann, 2008), demonstrating the complexity of diverse interpretations that may
be invoked all at once. We noted that students have choices about how to interpret a word (or
an utterance), but the reality of the moment somehow allows all interpretations to be active at
once. The same is true for storylines: there can be various ways of positioning within a
storyline, and it is even possible for these positionings to co-exist in a complex weave.
Secondly, we said above that A, B, E, and D together form a square in our illustration.
Looking at the shape without added context, however, we see a rhombus, not a square. The
perspective of the person visualizing the positioning is significant. Thus, it may be true in a
way to say “positioning is [a certain way]” in research reporting, but it would also be true to
recognize that this is only one perspective on the positioning. Analyzing positioning from a
vantage point that feels exterior to a situation is different from analyzing it from the
perspective of a participant. Abbott’s (1884) Flatland provides wonderful imagery that can
help us think about the contingency of perspective in relation to the perception that we see
the world as it is. A significant question is: who decides what the positioning is? In the
context of interaction, the participants’ decisions on this are most significant, but such a
participatory position is relatively unavailable for researchers. Thus, with our transcript in
Section 1, we offered accounts of positioning but we want to make clear that there are other
viable interpretations. Attending to more of these by drawing on various participants’
perspectives would be helpful. As demonstrated by Wagner (2008) in his discussion of the
word ‘just’, even when immersed as a researcher and participant in a mathematics
classroom, differences of interpretation of meaning are both inevitable and illuminating.
In Evans’s (2000) work, he wrote about positioning as if it is not contingent on
perspective. Even where he recognized that multiple positionings were available, the person
still needed to choose. He did not seem to recognize that two or more positions were
possible simultaneously, and that the way this positioning looked was contingent on the
perspective of the interpreter. Nor did he want to recognize that one person in an interaction
may foreground a different storyline from another person in the interaction. Rather, he
argued that “it is possible to describe the subject’s positioning in particular episodes of [an]
interview” (p. 177). It has been interesting to us that his analysis of positioning recognized
multiple possibilities more when he analyzed his own positioning in his interviews, in
which he was a participant, than when he described the interviewee’s positioning in other
contexts. This is an example of how the perspective of an outsider doing research makes it
relatively difficult to notice the contingent nature of positioning.
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2.4 Contestability
Relating to the complexity due to the multiple possibilities for visualizing positioning in
any given moment, there is further complexity due to the ephemeral and dynamic nature of
positioning. All the illustrative images we used above are static images. It is difficult in a
print medium to show them moving and changing shape. Second and third order
positioning, described earlier, remind us that even when one vision of positioning is
initiated, it is contestable. The participants in the relationship can make moves to change
that positioning, with either tacit moves (second order positioning) or explicit moves (third
order). For example in Section 1, we could see the teacher first establishing the textbook
and its authors as authoritative (by using it to structure the lesson), and then undermining
this authority (by saying that ‘they’ do not know the situation in the real classroom).
Not only are the relationships between participants contestable, but their relationships to
‘the’ external power (the mythological discipline) are also. To illustrate, keeping point A in
the same position, we could move the other points with which A associates to form different
triangles and other shapes, not necessarily polygons. And in the analytic system, we could
freeze A and move the coordinate system’s origin or use a different system, such as polar
coordinates. When visualizing a student’s positioning in relation to mathematics, it is
important to remember that different people (including students) may have very different
senses of what (or where) mathematics is, and of how a person can relate to it. Furthermore,
a person’s image of mathematics inevitably shifts as they engage in mathematics.
When the words ‘positioning’ and ‘positions’ are used as verbs, it is easier to see that
positions change because the act of positioning implies a move to change the positioning.
To exemplify this difference, we draw on Sensevy, Schubauer-Leoni, Mercier, Ligozat, and
Perrot (2005), who used the word ‘positions’ in two distinct ways in their analysis of
mathematics teachers’ actions leading an activity. When ‘positions’ is a noun—as in “The
teacher thus secures a possible didactic tool for moving forward the lesson by
differentiating the students’ positions” (p. 176)—the impression is that each student is
stuck with a particular position. By contrast, when ‘positions’ is a verb—as in, “Therefore,
at this moment, he positions himself within the same didactical space as the students”
(p. 178)—it is clear that the teacher made a choice (probably not consciously). This time the
choice was to align with the students. ‘Positioning’ can appear as a noun or verb, just like
‘positions.’ These grammatical distinctions and their embedded assumptions are rarely
recognized or treated as problematic in the literature. Yet, we argue that they are important
distinctions to attend to, with implications for the reader’s awareness of the space for action
available to the people being described.
When the word ‘disposition’ is used to describe the kind of positioning a person
typically takes up, we argue that the impression is that this quality is even more stable
because the word ‘disposition’ is always a noun. Exemplifying this, Gates (2006) showed
the power of dispositions in mathematics teacher development: “We are all prisoners of our
past and act according to various social norms and consequently develop enduring
dispositions” (p. 352). Ironically, his focus on the enduring nature of dispositions and their
resistance to teacher development is probably intended to fight the power of these
dispositions. Alternatively, one can be explicit about the development of dispositions or the
development of identities, and thus show that they need not be as stable as they appear.
Gresalfi and Cobb (2006) traced the development of student dispositions.
We return attention to Evans’s (2000) recognition of multiple possibilities in positioning
to illustrate that positional change is possible. He described an interviewee playing with the
positioning in the interview: “ She [...] shows herself as able to play with multiple
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positionings: she moves from being positioned as student, or as interviewee, to ‘being
flirtatious’ [...]. She then takes up a position momentarily in the interview, by offering
‘mock-resistance’—as a joke” (p. 194). This kind of play is also available to students and
teachers in mathematics classrooms. We juxtapose this with Lerman (2001), who pointed to
the extreme examples of resistance that especially appear in coercive settings, identifying
schooling as such a setting. The resistance described by Lerman and the play described by
Evans, are perhaps different levels of the same phenomenon (second or third order
positioning). However, we note that they could just as well be different interpretations of
the same phenomenon. Who is to say that the resistance to coercion described by Lerman
was not seen as play by the students in the situation? It could be their game. And who is to
say that the interviewee’s shifts in positioning with Evans were not a crafty form of
resistance—a declaration of power? However we read these situations, it is clear that
positioning is ephemeral. Shifts happen.

3 Discussion
We have considered some variances in how positioning is conceptualized but we know
there are other variances. Our take on Harré and van Langenhove’s (1999) positioning
theory favors a focus on immanent practice, instead of attention to transcendent discourses,
and highlights the reciprocal, contingent, and contestable nature of positioning. Any way of
theorizing foregrounds particular aspects of teacher’s and student’s experiences. We see
benefits in theorizing differently for particular purposes.
In research reporting, one can be explicit about how positioning is theorized in one’s
interpretation, but it is common practice that the metaphor of positioning to refer to
relationships is simply used without definition—without clarification. We encourage the use
of the positioning metaphor, with or without clear explication of the theoretical approach to
it, though point out that clear explication is of utmost importance if positioning is central to
the analysis. Whether positioning is briefly mentioned or central to a work, however,
thoughtfulness about the effects of one’s way of thinking and writing about the nature of
positioning is important. More attention to positioning in immanent relationships can offer
alternative understandings of positioning that a transcendent focus cannot.
We argue that the significance and complexity of positioning may be lost if one is not
careful about how the words and ideas are used. Simply borrowing terminology—calling
common classroom experiences storylines, for example—may spark new ways of thinking
because ‘storyline’ is a fresh word, but such nominal use of positioning theory without the
depth of Harré and van Langenhove’s (1999) theorizing that explains the word, leaves
significant relational realities obscured.
Considering the different approaches to positioning, we see value in discursive
positioning because, as we have said, the discipline is taken as real in classroom
interaction. The stories, or myths, told about mathematics powerfully format the way
students approach mathematical problems and the way they use mathematics to address
problems that are not necessarily mathematical. To focus attention on students’ dispositions
draws attention to the significance of mathematics and mathematics education to society.
Dispositions have a powerful effect on the way individuals position each other in moments
of interaction, but we wonder whether a focus on interpersonal positioning and its
reciprocal nature in discussions with teachers and pre-service teachers would have a
mitigating effect on the power of the discipline. Perhaps the recognition of more familiar
realities present in the classroom—connections to more familiar storylines—can help

Re-mythologizing mathematics

educators find a way through the repression or offer a way to build tools for developing
more open dispositions.
We described above how myths are stories people live by. No matter how real one thinks
mathematics as a discipline is, it is possible to recognize that students position themselves in
relation to the ‘mythological’ discipline, and it is misleading to write about the discipline as if it
is uniformly experienced by all people. Students experience the discipline through their teachers
as mediums of the discipline, but they also may experience the discipline as a presence. The
repression often associated with mathematics expresses itself in interpersonal utterances, which
are experienced in unique contexts. In the presence of such a powerful myth as ‘mathematics’ it
is worth considering how educators could demythologize the discipline and thus render it
powerless, or perhaps less powerful. More appropriate, we suggest, is the possibility to remythologize such a powerful discipline by reconceptualizing it with human stories that invite
identification with storylines that are not traditionally a part of mathematics classroom discourse.
School is a multicultural encounter with both teachers and students belonging to diverse
groups differentiated by variables such as age, social class, gender, race, and ethnicity
(Banks & Banks, 1995). This multicultural context makes it especially clear that there is
work to be done in promoting classroom practices that invite multiple storylines in
mathematics classrooms. Although we recognize that this ought to be done out of respect
for diversity and concern for equity, we argue that it also has potential for supporting the
development of mathematical understanding. There are multiple sources of stories.
We are recommending a relatively radical approach to positioning in mathematics
education—only relatively radical because it is less radical than Harré and van
Langenhove’s (1999). Instead of de-mythologizing mathematics and rendering it impotent
as a discipline, we advocate re-mythologizing it by drawing attention to the narratives at
play in classrooms and outside classrooms. First, it is appropriate to simply invite educators
to use whatever resources they have at hand to do this. We invite educators to exercise their
creativity to recognize and authorize a larger diversity of human stories. Second, it can be
helpful to suggest resources for bringing meaning into mathematics by inviting narrative
into the classroom. Drawing on Morgan’s (2006) list of questions in her development of
social semiotics for mathematics education, we suggest the following questions as potent
for research and for use by mathematics teachers. The first two questions are Morgan’s
(p. 229) and the others are adapted and generalized to extend outside of written texts, which
was Morgan’s focus:

&
&
&
&
&
&

Who does mathematics? (Is a human agent present?)
What processes are human agents engaged in?
Who are these human agents doing these things for and why?
Who is looked at as an authority?
What roles are available to the primary human agent and the other human agents in the
interaction?
How does the interaction connect with human relationships outside the classroom
context?

Morgan showed that the field of linguistics offers useful tools for identifying answers to
these questions.3 We would also point at two other fields of mathematics education research
to help identify possible storylines and positioning within them. Ethnomathematics takes
the view that all mathematics is cultural (e.g., D’Ambrosio, 2006) and so claims that any
3

We have corroborated Morgan’s (2006) claim having used various linguistics tools to address these
questions in our earlier work (Herbel-Eisenmann & Wagner, 2007; Wagner & Herbel-Eisenmann, 2008)
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mathematics is set in human story. Thus, ethnomathematical research and the history of
mathematics can add to students’ repertoires of ways to participate in mathematics. Identity
work also has potential for this end as it draws attention to various ways students might see
themselves. For example, Mendick (2005) draws attention to the ‘good’ and ‘not-so-good’
polarization that is often connected to gender in mathematics. There is a need for this and
other kinds of polarizations in reflection on and analysis of mathematics learning situations.
Perhaps the best way to deal with the power of a weighty discipline like mathematics is
not to fight it, but rather to ignore its weight by simply engaging students in the doing of
mathematics—having them make propositions and transpositions, identify juxtapositions,
and engage in oppositions. Let students position themselves in various ways and help them
recognize that positioning themselves within various storylines in various ways can only
strengthen their mathematics.
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Abstract Responding to concerns raised by grade 11 mathematics students, we examined a
broad set of mathematics classroom transcripts from multiple teachers to examine how the word
just was and could be used to suppress and invite dialogue. We used corpus linguistics tools to
process and quantify the large body of text, not to describe the nature of the discourse, but
rather, in the tradition of critical discourse analysis, to prompt reflection on a range of possibilities for directing classroom discourse. We found that the word just was one of the most
common words to appear in these classrooms. Drawing on Bakhtin’s (The dialogic imagination.
Austin: University of Texas Press, 1975/1981) distinctions between monoglossic and
heteroglossic utterances, we found that the word just acted as a monoglossic tool, closing
down dialogue. We propose, however, that just can also be used as a heteroglossic tool as it
can focus attention and thus invite dialogue.
Keywords Abstraction . Appraisal linguistics . Collocation . Concordance .
Corpus linguistics . Critical discourse analysis . Discourse particles . Just .
Heteroglossic dialogue . Intersubjectivity . Mathematics education . Socio-cultural
Just is OK for students to use. Teachers shouldn’t use just. Teachers JUST shouldn’t do it.
[W]hen [teachers] use just it’s kind of an aggressive word. It’s kind of like they just
use just because they don’t want to explain why it is. They just say, ‘It’s just that.’
The above two utterances come from grade 11 mathematics students who were
participating with their classmates in conversations about their language practice over the
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course of a semester. The aspect of discourse that prompted the most animated discussion
was the word just.
At first, some of these students expressed concern that when the word just implies
simplicity it can frustrate students who may not find the process so simple – “And you just
change it to two square root five,” for example, which was the utterance that prompted these
students’ discussion. The first of the above excerpts comes from a note a student wrote in his
workbook to himself about this concern. In the following weeks, other effects of the word were
noticed, including the observation represented by the second excerpt above.
These students’ exploration of the word just was significant because it gave a sense of
how they felt about the word and, more importantly, about the classroom dynamics it
represented. As illustrated in the above two quotations, they sensed that the word embodied
suppression that they felt in their classroom relationships. (For further detail of this
conversation see Wagner in press). However, this conversation about just did not consider
actual uses of the word except for the one instance that initiated the discussion. Indeed, these
students and their teachers used just regularly in their mathematics discourse with no apparent
student complaints even while they were mulling over the pain the word could cause.
It may seem somewhat frivolous for educators to obsess about one word to initiate
reflective practice, but the vehemence with which the students in the above-described situation
asserted the significance of their concerns surrounding the word and their tenacity to sustain
conversation about it over 2 months justifies serious consideration of the word. Perhaps
research questions too often arise out of the experiences of educators and thus ignore the
questions raised by mathematics students or assume the questions would be the same.
Taking these students’ perspectives seriously, we looked for evidence of their concerns
in a large corpus of mathematics classroom discourse collected during the 2005–2006
school year (Section 2 details this body of discourse). The word just was the 27th most
common word used in this body of classroom interaction (out of 4,672 unique words): nine
times more common than multiply, four times more common than why, twice as common as
because. We asked:

&
&

How is the word just used in mathematics classroom discourse?
What can we learn about the way students and teachers relate to each other in
mathematics classrooms by looking at the word’s use in practice?

Our framing questions focus on this word just in a particular context. Both the
conversation with students that prompted this investigation, and the classrooms from which
the corpus of analysis was drawn were situated in North America, where just is used
differently from other contexts, even other English-speaking contexts. This limitation is
significant in the quantified description of practice, but does not diminish the importance of
the questions and issues raised in the interpretation of the quantified results. It is important
for educators in any context to consider how the words they use open or close dialogue. It is
not only the word just and its (perhaps rough) equivalents in translation that do this.

1 Methodological frame
Following traditions of critical discourse analysis (CDA), our approach “includes linguistic
description of the language text, interpretation of the relationship between the [...]
discursive processes and the text, and explanation of the relationship between the discursive
processes and the social processes” (Fairclough 1995, p. 97). Thus we have adopted this
approach to organize our findings (Section 4): we describe the language phenomena, interpret
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them in terms of possible meanings, and consider their role in mathematics classrooms.
Consideration of possible meanings of language can raise awareness of interpersonal
dynamics in mathematics classrooms and quantification can help us recognize common
discourse patterns that may help us notice such dynamics in our own discursive practice or in
the practices that we study.
As noted by Chouliaraki and Fairclough (1999), CDA researchers need to be aware of
the social ‘problem’ that drives and informs their interpretation. Our concern (sense of a
‘problem’) is for mathematics students’ positioning in their classroom discourse, especially
the aspects noted by students in the conversations of Wagner (in press) mentioned at the
beginning of this article – the students’ concern for implications of simplicity and their
opportunity for agency, both of which relate to current scholarship in mathematics
education. Reform movements may be characterized as a concerted effort to increase
student agency (e.g. NCTM 2000) – getting students to take action with mathematical
conjecturing and reasoning. The students’ concern for implications of simplicity relates to
their sense of identity, their feelings about mathematics, which is known to be a significant
factor in learning mathematics (e.g. Hannula et al. 2004).
Both identity and agency relate to our sense of classroom positioning. Identity issues
relate to a student’s positioning in relation with the mathematics discipline and its human representatives, and questions of agency relate to interpersonal positioning, an aspect of identity –
who is authorized to take initiative in the classroom. The word positioning, as described by
Harré and van Lagenhove (1999), refers to the way people use action and speech to arrange
social structures. For example, there are language forms that a teacher can use to structure a
social arrangement that resembles the physical arrangement common to many classrooms –
students sitting apart from each other beneath the teacher who stands front and centre. Any
utterance in a conversation casts participants in certain roles1 in a known “storyline”
(discourse), sometimes attempting to resist the casting set by another participant.
The ground-breaking work of Ellsworth (1997) on classroom positioning made it clear
that all classroom interactions are as much related to interpersonal dynamics as they are to
content development. We consider the explication of sociomathematical norms of Yackel
and Cobb (1996), as an example of this: for students the kind of action or agency available
to them in mathematics classrooms is part of what mathematics is. For example, Cobb et al.
(1992) described how mathematics can be constructed as a discipline of tradition called
“school mathematics” – a practice of repeating conventional procedures – or as “inquiry
mathematics” – a discipline involving conjecture, justification and other forms of reasoning
and interaction.
Though all classroom discourse positions students, we argue that some discourse moves
are more powerful than others in directing the student’s sense of what mathematical action
is. Participant students in the research of Wagner (in press) found the word just especially
significant. More general linguistic work (e.g. Aijmer 2002) on the word supports these
students’ claim: discourse particles,2 like just, are known to be especially prevalent in
speech that is strongly oriented to interpersonal interaction. That the word is much more
common in the mathematics classroom than in more general speech the (27th most common

1

It is important to note that people who draw on literature related to positioning typically do not use the word
“role” in a static way. Roles are always fluid and changing throughout discursive situations.
2
Discourse particles are words (e.g., well, like, just) that generally do not carry a lot of meaning in terms of
content but play important roles in organizing the flow of the conversation and in communicating attitudes
and expectations of the speaker.
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word in our study vs. 54th in Aijmer 2002) suggests that interpersonal dynamics are
perhaps more significant than one would expect in this apparently objective discipline.
Though the traditions of mathematics classroom discourse already position students and
teachers in certain ways relative to each other, discursive moves within particular instances
of the discourse substantiate, and have the potential to alter, these structures. With our
interest in positioning, we find significance in a distinction made by White (2003) in his
“appraisal linguistics,” which draws on the notion of heteroglossic interaction of Bakhtin
(1975/1981) as opposed to monoglossic utterances. Heteroglossic communication includes
and recognizes the multiple points of view of the individuals involved in a discourse,
whereas monoglossic communication represents only one unifying voice. White suggested
that linguistic resources can be “broadly divided into those which entertain or open up the
space for dialogic alternatives and, alternatively, those which suppress or close down the
space for such alternation” (White 2003, p. 259). The content of speech can invite or
suppress expressions of agency, but this can also be done with the form of the speech,
which is the medium through which content is indexed.
The interpretive frame of White (2003) has not been applied to studies of the word just
in general or in specific contexts, but it relates to other linguists’ studies of the word. Aijmer
(2002), for example, noted the restrictive nature of just when it is used as an adverb. It
closes off aspects of potential dialogue. More significant to our analysis, she and others
note the power of the word in persuasion. The study of political discourse of Weltman
(2003) demonstrated how just was used to ‘justify’ the refusal to give explanation. Such
refusal defies a strong social expectation identified by Grice (1975): his maxim of quality
describes the expectation for adequate evidence. Linguists and others also note less overt
ways in which just represents closed dialogue. Weltman showed how it represents
repression, “nudging the conversation away from certain sensitive matters” (p. 351), and
the consideration of the word in the psychoanalysis of Spruiell (1993) reminds us that such
repression may not always be conscious. Whether the repression is rhetorical or
subconscious, there are consequences – dialogue is suppressed.
Our analysis, like the linguistic analyses, addresses the grammatical positions, and the
meanings represented by just. However, our analysis differs in that it is oriented around one
particular pragmatic frame. With our choice to follow White’s distinction between
discursive moves that can invite or suppress involvement in dialogue, we focus attention
on this ‘problem’ we identify as central to mathematics classroom conversation.

2 Data sources and analysis
The data set from which we draw includes 148 classroom observations3 from eight different
mathematics classrooms (grades 6 through 10) in seven schools in the U.S. The teachers in
these classrooms were purposefully selected to vary gender, context of teaching situation,
certification level, years of teaching experience, and so on. They taught in different kinds of
communities (rural (n=2), urban (n=4), and suburban (n=2)), with students from varying
levels of poverty (free and reduced lunch percentages varied from 12% to over 65%) and in
different kinds of schools (e.g., a school where over 65% of the students are achieving well
below grade level, a school where all of the students are labelled as talented and gifted).
3

This data was collected as part of an NSF grant (#0347906) focusing on mathematics classroom discourse
(Herbel-Eisenmann, PI). Any opinions, findings, and conclusions or recommendations expressed in this
article are those of the authors and do not necessarily reflect the views of NSF.
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Three of the teachers were working in schools where National Science Foundation-funded
curriculum materials, which were designed to embody the vision put forth by the National
Council of Teachers of Mathematics, have been used for more than 10 years and five were
using more conventional curriculum materials. Five of the teachers were female and three
were male. Five of the teachers were certified to teach secondary mathematics and the
remainder were elementary certified. The number of years they had been teaching ranged
from 2 to 18 years.
Each set of classroom observations took place for one week at a time in September,
November, January, and March. All classroom observations were transcribed in Transana
(Fassnacht and Woods 2005). For this article, we drew on the classroom observations from
January because the classroom discourse patterns were fairly stable by this point in time,
and more of the student talk was captured in these observations because higher quality
microphones were used as compared to previous observations. The January observation
data comprised 184,695 words, which included 931 instances of the word just.
Our description of language practice used corpus analysis – the quantification of
utterances from a large corpus (body of discourse). Our corpus is reasonably-sized, though
smaller than some corpora used by linguists (e.g. Aijmer 2002). Aijmer noted that corpora
of oral speech are typically smaller than written corpora because of the complexities of
compilation. Our corpus is larger than the oral corpus analyzed by the investigation of
Tagliamonte (2005) of just and other ‘discourse particles’ in Canadian youths.
There can be diverse reasons for considering a corpus. Much mathematics education
research is based on discourse samples – for example, interview or classroom transcripts,
which could be characterized as small corpora. This work, however, typically uses only
qualitative research methods, not corpus linguistic software and tools to quantify and examine
pervasive patterns in the transcripts. An exception to this is the work of Monaghan (1999), who
used corpus analysis to document various uses of the word diagonal in the mathematics
register in order to support clarity in classroom communication. Our primary interest is to
draw attention to alternative, more than it is to document an exact description of the
discourse, which is the focus of most linguistic studies of corpora and of Monaghan’s.
Though corpus linguistic scholars and CDA scholars sometimes criticize each other’s
work (e.g. Chouliaraki and Fairclough 1999; Stubbs 1996, 1997), we synthesize these
methodologies and use corpus linguistic analysis for CDA purposes – to draw attention to
particular instances of language and their socio-cultural contexts to make common
discourse practices seem strange and no longer innocent. Kress (1990) called this the
‘denaturalization’ of language. We use corpus linguistic tools to identify patterns in the
discourse, and then take examples from the corpus as starting points for critical
consideration of classroom positioning.
All the example utterances in this article are drawn from our corpus. We used Wordsmith
Tools 4.0, a corpus linguistics software, and simple spreadsheet software to manage the
corpus. Wordsmith generates concordances, in which all the uses of a particular word (just,
in our study) are listed. Figure 1 displays a sample excerpt from our concordancing of just.
Computer-assisted corpus analysis has been used by Monaghan (1999) to demonstrate the
value of the technique, though his orientation was different from ours. He catalogued the

Fig. 1 An excerpt from concordance results searching on ‘just’
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various ways the word diagonal is used in a written corpus to show how such cataloguing
could help a teacher be more clear about defining and using the word.
We imported the concordance lists into a spreadsheet for inserting codes and sorting.
Each instance of just was double-coded by a research assistant and one of the authors of this
article. Consensus was drawn for each discrepancy. The first question we addressed in our
analysis extended the students’ discussion about just by looking at possible meanings of the
word in the range of its uses. This coding typically required going back to the context of the
utterances because context was important to considering the meaning of the word.
There are various ways of representing meaning. Instead of describing meaning in each
instance by writing about it, we attempted to replace the word just with other text to understand
the position it occupies. This paraphrasing approach is employed by linguists as well (e.g.
Aijmer 2002), and supports our overall interest in the consideration of alternative language
practices. This kind of categorization is not an exact science though. As argued by Aijmer (2002)
and others, any instance of the word just carries with it a fusion of its range of meanings.
We used Wordsmith to calculate collocations – instances of words that are commonly
used together (co-location). Tagliamonte (2005) and Aijmer (2002) have said that
collocation tables would be helpful for understanding what kinds of action are being
modified by the word just. We address their important research agendas in our particular
context and find that the words accompanying just can give us insight into classroom
discourse. We also note some complexities of collocation analysis.
Though analyses such as ours are not commonplace in mathematics education and
serious consideration of the word just are not prevalent anywhere,4 linguists who study
‘discourse particles’ (the class of words to which just belongs) compellingly argue the
necessity for discourse participants to understand such subtle carriers of meaning.
Tagliamonte (2005) made the case strongly by demonstrating that youths are learning how
to use the word just – as youth age, they use it with increasing prevalence. Furthermore, the
word will become increasingly important in mathematics classrooms because successive age
cohorts use the word more.

3 Interpretative frame
Following our CDA framework, our description of the way just was used is followed by
interpretation of this use in the context of mathematics education. The investigation of Morgan
(1998) on mathematical writing is probably the most relevant research, as it followed the same
CDA framework. In her reflective consideration of the place of such methodology in mathematics education research, she also addressed a challenge we would face in our analysis: it is
often difficult to distinguish between utterances relating to mathematics or to directing behaviour. All utterances relate somehow to both. As Morgan (2006, pp. 220–221) pointed out,
Every instance of mathematical communication is thus conceived to involve not only
signification of mathematical concepts and relationships but also interpersonal
meanings, attitudes and beliefs. [...] Individuals do not speak or write simply to
externalise their personal understandings but to achieve effects in their social world.
Our interpretation also refers more to divergent scholarship that relates to our descriptions of
how just is used in classroom dialogue. Aijmer (2002) and other linguists point to the strong
Studies of just are especially difficult to locate because it is a ‘stop word’ in many electronic research
indices: it is ignored in searches. This demonstrates the lack of serious consideration of the word and its role.
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interpersonal role discourse particles like just play. Thus, the consideration of Pimm (1987)
and Rowland (1992, 1999, 2000) on personal pronouns in mathematics classrooms are
significant. Teachers feel justified speaking on behalf of the local classroom community, but
students do not share this sense of authority. Pimm (1987) and Rowland (1992, 1999, 2000)
have noted that teachers typically use we to represent the voice of the larger mathematical
community. They represent the voice of the discipline, much like scholars use we to show
themselves as insiders in their academic disciplines (Mühlhäusler and Harré 1990). Pimm
(1987, p. 73) illustrates a listener’s point of view when we is used in this normalizing way:
“The least that is required is my passive acquiescence [...] I am persuaded to agree to the
author’s attempts to absorb me into the action”. Like the pronoun we, you can be used as a
generalizer, referring to people outside the classroom, as described by Rowland (2000). These
pronouns are used this way in diverse environments, but mathematics’ attention to generalization makes them especially significant in mathematics classrooms.
The loss of explanation represented by just is connected to such generalization too
because generalizations typically demand explanation. Related to this, we note that
Schleppegrell (2004) illustrated how ‘density’ is an important distinction of the academic
register: much is said with few words. When explanation is foregone for the sake of such
density (as is the case with incidences of just) then there may be issues for students. The
vagueness inherent in non-explanations is certainly different from the kind of vagueness
Rowland (1995, 2000) deemed important to mathematical reasoning. Rowland’s description
of the ‘zone of conjectural neutrality’ emphasized the importance of vagueness in conjecture,
not in explanation of something already known or in the description of process.
With regard to the vagueness of processes, which we will demonstrate as being related to
the use of just, we will ask what kinds of processes are being obscured. For this, the
classification of Rotman (1988) on imperatives used in mathematics discourse is important.
He distinguishes between ‘exclusive’ verbs, which describe action that can be done
independent from others (e.g., write, calculate, copy), and ‘inclusive’ ones, which include
action that requires dialogue (e.g., describe, explain, prove). Rotman also refers to exclusive
verbs as ‘scribbler’ verbs because they are action oriented, and inclusive verbs as ‘thinker’
verbs, but the exclusive/inclusive distinction fits our analysis as it indexes more directly
interpersonal positioning. However, the scribbler/thinker distinction points to the functional
implications of such positioning. Verb choice influences the way people think about and
relate with each other.

4 Findings
The following extended excerpt gives a sense of how the word just can carry various
meanings. To get a sense of our approach to interpreting the ways this particular word is
used, the reader might try to find a replacement word or phrase for each instance of the
word just, and compare the student use with the teacher use of the word.
Teacher Um, real quickly I want to go over just one type of each problem in case we’re still having trouble
with them before you take your quiz. Okay. If you would like to write them down to use them as
examples if you are still kind of struggling with those that would be, this would be a good
opportunity to do that. You don’t have to write the problems down to use as examples on your
quiz. If you want to just pay attention and participate that way. Ok? It’s totally up to you. If we
have a problem that looks like this. Two sevenths times four ninths. How do we go about solving
that problem for multiplication of proper fractions? José.
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José
Teacher
Student
Teacher

Just multiply straight across.
Multiply straight across. Do we need to change the second one to its reciprocal?
No.
No. That was part of our confusion last time. If it’s multiplication just progress straight across.
Don’t mix up rules. Okay? So you have four times two which is eight. Seven times nine is sixtythree. Is that in lowest terms?
Student Yep
Teacher Uh huh. So you have eight sixty-thirds. Don’t confuse your rules.

In this excerpt, the word just is used four times: three times by the teacher and once by a
student. We notice that in some cases just is attached to a mathematical reference (“just
multiply straight across”) and in other cases, just is associated with the direction of students’
behaviours (“just pay attention”).5 Here, the observation of Morgan (2006) about their
interconnectedness is helpful. The same word can be used for different purposes, and can
relate to multiple purposes.
To help decide what the purposes of the words are, we replace the words with other
words that carry the same meaning. In this example, we find it difficult to paraphrase just
with only one word: in the first line, just could be replaced with only, in José’s utterance,
just could be replaced by simply. In the following sections, we describe in more detail some
of the meanings we found associated with the word just and argue that both the social and
mathematical implications of this word need to be considered by teachers and researchers.
4.1 Shades of meaning
In the most common usage of just in the corpus (28% of its occurrences), it serves as an
adverb that seems to be synonymous with simply. For example, in José’s utterance above,
“Just multiply straight across,” listeners may hear “simply multiply” – it is a simple thing to
do. Significantly, this most common shade of meaning is the one to which we referred at the
beginning of this article, which dominated student concerns regarding classroom language
practice (Wagner in press). In that conversation about language practice in mathematics class,
students said it was acceptable for students to use the word in this way but problematic when
teachers did because this usage positions students as relatively powerless. As student agency
is suppressed when teachers use just in this way, the teacher is positioned as one who
authorizes processes or procedures. This suppression relates to the repression described by
Spruiell (1993) in psychoanalysis and by Weltman (2003) in politics.
The second most common usage (21% of instances) is relatively synonymous with only,
as in “I want to go over just one type of each problem,” from the first line of the extended
excerpt. This usage was not discussed by the students who were concerned about just and
seems relatively innocuous in terms of personal positioning in the classroom. However, many
of the instances we coded with this shade of meaning were relatively ambiguous: whether we
replace just with simply or with only the utterance makes sense but means something
considerably different. For example, “we just do 11 through 29” could mean that it will be
simple and unproblematic to complete these problems for homework, or it could suggest
recognition of the (perhaps considerable) amount of work in the entire problem set by
restricting it to 11 through 29. For this instance, contextual clues led us to code this with the
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second interpretation, but it is important to be aware that the first interpretation and others
were possible for students in this classroom. This is an example of what Aijmer (2002) calls
the fusion of meanings. Because it is unclear which is meant, both meanings are in force.
A powerful usage of just includes situations that represented varying degrees of
frustration (22%), which is a usage that does not appear in the extended excerpt above. A
strong degree of frustration can be seen in “Well, you just don’t want to have two that are
[...] exactly the same lengths.” Here just could be replaced with an expletive or an
expression with similar meaning: “You really, really don’t want to...”. In a usage that
expressed more mild exasperation, “Don’t look, just put your name down,” just might well
be replaced with the aside: “do it without asking why.” This usage can also represent gentle
encouragement as in “Hit, just hit enter,” which was a teacher’s reply to a student
wondering how to do something with his calculator. This utterance is similar to “Trust me.
Hit enter and don’t worry about why yet,” but students may read greater exasperation than
the teacher intended. Again, these instances are often ambiguous. The teacher telling his
student to hit enter could be pleading that this is a simple thing to do, representing the most
common shade of meaning. To distinguish among these levels of frustration, interlocutors
depend on paralinguistic cues, which may also be read in various ways. Significantly, just
was used to represent frustration in our corpus, but not as a booster of emphasis as it is in
more general conversation practice (e.g. “This is just wonderful.”).
Another seemingly innocuous shade of meaning of just is relatively synonymous with
recently (6% of usages), as in “Four times larger, which is what we just found.” Yet again,
this kind of use is often ambiguous in meaning. For example, “We just did the reducing
before we multiplied,” could suggest that the reducing was unproblematic (synonymous
with simply), or the word could be pointing at a recent position in time (synonymous with
recently) – the most recent fraction reduction. Like the usage described in the previous
paragraph, attention to intonation is necessary – for example, the teacher could be
expressing exasperation for the fact that they recently did something (and may be insinuating that students did not listen).
So far we have described 77% of the instances of just we analysed. The remaining instances
confounded our coding. Often this ambiguity seemed to be a result of the speaker’s
frustration, as in “Oh, I know ... It’s just, as we started this ...” Aijmer (2002) refers to such
incidents of just as representations of ‘planning’. When a speaker decides to change what he
or she is saying, it is common to fill the temporal space with the word just before rephrasing
an idea. We note that these incidents of planning seem in context to be moments of frustration
in mathematics classrooms. The speaker may be struggling to convey a particular idea.
These cases of planning, which represent extreme ambiguity for the audience, in addition to
the kinds of instances of ambiguity we have described above, in which we coded a particular
meaning based on contextual clues, prompt us to ask: What is the experience of the listener?
Listeners judge intentions and meanings quickly and subconsciously most of the time. All these
shades of meaning relate to each other in some way and all the meanings ought to be taken as
activated to some extent every time the word just is used. In Section 4.2, we interpret these
findings in the context of the classroom dynamic. These interpretations led us to further
investigate the corpus, paying particular attention to some of the differences between
teachers’ use and students’ use of the word just (see Section 4.3).
4.2 Suppression and invitation associated with these meanings
When just implies simplicity it is a monoglossic tool: it is part of the language repertoire
that can be used for excluding contributions that differ from the established norm. It suggests
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that thought is not necessary, and thus there is no call for others to respond. Such implications
are more explicit in imperatives than in statements (indicatives). When just is in the imperative,
there is a call for performance not reflection (e.g., “Just solve the equation”), and it directs
others to follow only an authorized path. In this case, the simplicity-suggesting sense of the
word relates to the meaning synonymous with only: don’t think, only act (or watch/listen). In
addition to making reflection seem redundant, just positions a reflective listener as incapable:
“just/simply solve,” suggests that a person who has to think about how to solve the equation
is no expert. When it is not an imperative, and thus has a personal subject (e.g., “and then I
just solve the equation”), it is less directive, but still significant. In such statements, it is
reflecting, instead of directing, a monoglossic relationship structure. Such uses suggest that
there is nothing to discuss: equation-solving is unremarkable.
When just replaces only it limits because only excludes all possibilities except the one
mentioned. However, this is not necessarily a tool for the monoglossic because the speaker
refers to distinctions being made, opening up the possibility for others to make a different
kind of distinction. Similarly, when just can be replaced with recently it does not limit
possibility. It merely points to a position in time.
Aijmer (2002) referred to the above uses of just as ‘restrictive adverbs’ because of their
restrictive or prescriptive role in dialogue. Even though there are shades of meaning, she
asserted that “Just is never semantically neutral but has an evaluative overlay” (p. 158). In
our view, the strongest monoglossic shade of meaning of just is the directive: “Do it without
asking why,” which Aijmer called the emphatic just. She wrote, “The task of the emphatic
just is to stop further discussion” (p. 171). As mentioned above, even the simplicitysuggesting form discourages reflection and personal agency, but ‘do it without asking why’
is explicit.
Suppressing dialogue, like any suppression, is an act of power. Thus we think educators
should ask: Am I suppressing dialogue in my mathematics classrooms and, if I am, for what
purposes? To begin to address this question using other educators’ practice, we will turn in
Section 4.3 to distinctions in the form of the text in our corpus. It is important to
acknowledge, however, that tools for the monoglossic need not suppress dialogue. Any of
these tools can be ‘retrospectively dialogic’ (using White’s term) because fighting against
alternative positions can, in fact, draw attention to alternative positions and thus open up
reflection and its potential to underpin acts of personal agency. For example, when a teacher
said, “Okay, that’s just kind of a personal preference. Some people like to solve them
vertically...” he was pleading with his students to accept multiple approaches to solving
this kind of equation. In cases such as these, the speaker used just to say how important an
idea or approach was to him, he was begging for complicity, and thus positioned himself as
a supplicant and his listeners with power.
4.3 Participants’ agency in suppression and invitation
Probably the most important distinction to make is between teachers and students as they
use the monoglossic tool just. Recall the note the student wrote to himself: teachers
shouldn’t use just but students may. When we examined the shades of meaning for just in the
corpus, we found significance in comparing teacher and student use. Who was closing down
dialogue? In the analysed corpus, students and teachers used just with fairly equal frequency
(students used it once for every 195 words and teachers once for every 196 words).
As in the extended excerpt above, in which the teacher mirrored the student’s use of the
word just, student language choices are also socialized by their teachers’ constructions. As
explained by Bakhtin (1953/1986), participants use each other’s words in any discourse.

“Just don’t”: The suppression and invitation of dialogue in the mathematics classroom
Table 1 Left hand collocates of
‘just’

Word

L5

L4

L3

L2

L1

Total left

You
I
We
It’s

17
8
6
2

13
7
3
7

16
16
2
3

41
16
14
2

83
83
46
36

170
130
71
50

Though there is much the same about the teacher and student uses of just, we begin to see
important distinctions when we look at the words connected to just.
The Wordsmith software calculates collocations, which tell us which words sit with the
word just most often. The most frequent L1 collocates (words that appear one position to
the left of just) for both teachers and students were the personal pronouns, I, you and we.
Table 1 displays the top of the collocation chart sorted on L1. ‘You just’ and ‘I just’ share
the position of being the most common pairing, with 83 instances each. These numbers
increase as we include derivatives of these pronouns (e.g., I’m) and L2 collocates which
allow for forms such as “I am just,” in which I is two positions to the left of the word just.
The frequency of these personal pronouns was what prompted us to distinguish between
teachers and students because these words draw attention to distinctions in role. Limiting to
personal pronouns in the L1 position, 35% of teachers’ subjects were second person (you,
you’re, you’ll), 41% were first person singular (I, I’ll, I’d, I’m) and 25% first person plural
(we, we’re, we’ll).6 For students 40% were second person (you, you’re, you’ll), 44% were
first person singular (I, I’ll, I’d, I’m) and 17% were first person plural. In half of the
classrooms considered, however, students did not use the first person plural with just at all.
The proportional similarity between ‘I just,’ and ‘you just,’ for teachers and students
may be an indicator of complicity within the discourse. We assume that the teacher exercises
more power in this relationship, and that students, who are positioned as novice in the
discourse, mimic the form (and content) of their teachers’ utterances, but it is important to
remember that students carry some power in the structuring of classroom discourse norms. As
noted by Tagliamonte (2005), evolution of language practice usually begins with youth.
The strong distinction between teachers and students saying ‘we just,’ may support the
assumption that teachers carry more authority in structural formation of the discourse.
Teachers feel justified speaking on behalf of the local classroom community, but students do not
share this sense of authority. Our corpus shows that mathematics teachers use we when it is
alongside just to indicate their role as representatives of the mathematics community, as
described by Pimm (1987) and Rowland (2000). The students in our corpus often used we too
but not in this normalizing way. Rather, they typically used it to refer to themselves as a body
of students (juxtaposed from the teacher) or as a group working together.
4.4 Positioning the classroom participants
The frequency of personal pronouns preceding just also prompted us to attend to the verbs
modified by the adverb just. In mathematics, processes have significance. What actions and
processes are being represented as non-problematic, simple and not requiring reflection? To
address this question we looked at right hand collocates. The most common verbs to follow
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Table 2 Selected right hand collocates of ‘just’

Right hand collocates of ‘just’
Just do
Just plug
Just progress
Just remove
Just use

“Just do it one step at a time”
“Once we get to multiplication, we just kind
of plug straight through”
“If it’s multiplication, just progress straight across.
Don’t mix up the rules”
“Just completely remove those and not think
about them right now”
“If it goes into ten, then we can just use ten”

just in the R1 position were go (12%), do (8%), say (7%), have (7%), want (6%), make (5%),
write (4%), put (4%), take (4%) and think (4%).7
The most common of these processes are extremely vague. What does it mean when the
teacher said, “Just do it one step at a time”? The verb do describes action but it could
describe any action. His meaning implied that everyone should know what he expected
without explanation. Aijmer (2002) would call this an attempt to create common ground, to
suggest ‘we all want/understand the same thing.” This usage could represent common
ground, or, more likely, it could be used to establish or control the common ground, which
is a much more monoglossic use. The verb go was similar, as in “you just go straight
across.” Have was similar to do and go as it too seemed to obscure particular processes, but
differed from go and do because it was retrospective, as in “And then we just have three.”8
The ‘three’ seemed to have been churned out of some process that was not described.
Many of these just + verb combinations condense meaning and make assumptions about
what the listener knows or can do. To examine these, we located instances of just in the
context of talk about mathematics rather than other, nonmathematical topics (e.g., “just wait
until the bell rings to go to the washroom”). Table 2 gives a sampling, which demonstrates
how the teachers (probably unknowingly) used just as a tool for vagueness regarding their
processes.
We asked ourselves whether the adverb just along with the verbs it tended to modify was
an example of the description of Schleppegrell (2004) on density as characteristic of
academic discourse. Certainly expressions like the ones in the chart above are meaningladen. A simple, vague expression – “just go” – carried with it many meanings that seemed
to be different from the kind of condensation that is sometimes called conciseness.
The less vague common right hand collocates of just can be considered in terms of the
classification of Rotman (1988) on the imperatives described in Section 3 above.
Considering our observations of the monoglossic effect of the adverb just we would
expect the actions it modifies to be exclusive rather than inclusive. “Exclusive” action does
not require the inclusion of other participants and thus supports speech that is not
contingent on other participants. Other than the relatively vague verbs do, go and have
mentioned above, most, if not all of the verbs commonly modified by just were exclusive
and thus monoglossic. Because a student can want, make, write, put or take something
independent from relationship, these verbs were ‘exclusive.’ For example when someone
says he or she is writing something, there is no call for response or different points of view.
7

To compile this list, we grouped verbs in their multiple forms. For example we included with go other forms
of the word, including going, gonna, goes and went.
The verb have can also be a modal auxiliary verb, as in “you just have to look.” In such cases, just
intensifies restriction and have intensifies even further.
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It was more complex to consider the remaining common verbs, say, and think. Say
implied audience and may thus suggest inclusivity, but mathematics textbooks construct a
model student who ‘says’ things to no one, with their tasks that ask students to ‘say’ how
they know something. And what does it mean to just think? We have suggested that just
implied a rejection of reflective thought. An example from the corpus was instructive:
“Don’t answer, just think about it.” Here just meant only, and the instruction was to avoid
thoughtless action and to dwell on reflection. Though we might categorize thought as
exclusive action because it can be done alone, prompting students to think is certainly not
monoglossic.

5 Reflection
This data raises many questions. We see significant potential for further research that
investigates particular classroom episodes in greater depth, to identify the use of the word
just and other tools for monoglossic and heteroglossic purposes in both English-speaking
classrooms and others, and also to examine how these language moves relate to the
development of mathematical meaning and understanding. However, we caution that such
investigation will be necessarily challenging. As we have shown, the power of just as a
monoglossic tool is in its subtlety. If we, for example, look in depth at the longer excerpt we
gave at the beginning of Section 4 and the context of this excerpt, we could not possibly say
that the students would have expressed more agency if the teacher had not used just. The
effects of any individual utterance is related to a complex series of classroom (and other)
interactions. These complexities underscore the value of the corpus analysis: it exposes
prevalent practices to open up possibilities for reflection.
A less significant possibility for further investigation would be to make further distinctions within the corpus – for example, to distinguish between particular teachers’ ways
of positioning themselves in relation to their students with the word just. We notice that the
more questions we ask, the more questions about how the word is used are raised. This
draws attention to our intentions. Describing the practice is less important for us than it is
for corpus linguists. Our aim is to describe the state of mathematical discourse only to the
extent necessary to prompt reflective awareness. We encourage our readers to note the
questions our data and interpretation raise, to ask these questions of their own practice and
to apply them to classroom research contexts. We are relatively uninterested in saying,
“This is how mathematics classroom discourse is.” Rather, we want mathematics educators
to ask, “What is my discourse like?” and “How might I change it to reflect my intentions?”
It is probably evident that we lean toward promoting heteroglossic discourse as opposed
to monoglossic discourse. We recognize, however, that particular discourse moves that can
be characterized as monoglossic have their place. As we have noted, utterances can be
retrospectively heteroglossic, opening up the possibility for dialogue by highlighting one
person’s wish to resist other points of view. This can draw attention to the possibility of
other points of view and other courses of action.
Furthermore, one of the teacher’s primary roles is to direct attention appropriately.
Closing down dialogue in one area opens the possibility for focused dialogue in another.
Gattegno (1984, p. 34) noted that such stressing and ignoring is commonplace and he often
asserted and demonstrated that these processes are especially important in mathematics. He
claimed that stressing and ignoring is in fact the process of abstraction.
There are various alternatives available to a teacher who wants to direct attention to a
certain area and away from other concerns. One can say explicitly, “Don’t think about
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[some thing],” rendering it quite impossible to avoid thinking about the thing. Alternatively,
one can employ subtle tools of the monoglossic, like the word just, to direct attention away
from some processes and thus invite attention to other processes. This kind of subtlety is
powerful, as it invites general dialogue focused in a particular way and also because of its
potential for structuring a monologic environment in which student agency is suppressed.
The power is in the subtlety.
Tools for the monoglossic are especially powerful in environments structured with
significant positioning distinctions. Mathematics classrooms are just such places.
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