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Linguistic stratification in a multilingual

mathematics classroom

Richard Barwell

University of Ottawa, Ottawa, Canada, richard.barwell@uottawa.ca

There has been a good deal of research on interaction

in multilingual mathematics classrooms, with an in-
creasing emphasis on the socio-political dimension of
language in shaping students’ and teachers’ language

choices. I argue that this approach remains under-the-
orised and offers a limited perspective on the politics of
language in mathematics classroom interaction, largely

focused on language choice. To deal with this problem, I

draw onideas fromthe contemporary sociolinguistics of
multilingualism, including the notions of heteroglossia

and orders of indexicality. To illustrate these ideas and

their utility, I present an analysis of an episode observed

inasheltered elementary school second language math-
ematics classroom in Canada. My analysis shows how

the two students are marginalised by the interaction.

Keywords: Multilingual mathematics classrooms, second

language learners, heteroglossia, linguistic stratification.

INTERACTION IN MULTILINGUAL
MATHEMATICS CLASSROOMS

Research on interaction in multilingual classrooms
has increasingly emphasised the socio-political di-
mension of language and language use (Setati, 2005;
Planas & Civil, 2013). I refer to any classroom in which
any of the participants uses more than one language
in their daily life as multilingual. This definition in-
cludes classrooms commonly referred to as bilingual
or second language classrooms, as well as those in
which the languages of some students are not used
and not recognised. This is consistent with sociolin-
guistic perspectives that challenge rigid separations
between languages or language situations (Makoni &
Pennycook, 2007). In such classrooms (indeed, in any
classroom), language is not simply a means of com-
munication or a tool for thought; the way language is
used means that some participants may be privileged
in different ways, while others may be marginalised.

CERMES9 (2015) - TWGO09

Such influences are sometimes systemic and reflect
wider social forces, such as those of racism or class.
I refer to these influences as the socio-political dimen-
sion of language.

While research has identified the significance of the
socio-political dimension of language, its effects on
mathematics classroom interaction are poorly un-
derstood. Research on mathematics classroom in-
teraction in multilingual settings dates back at least
to the 1990s. Much of this work has adopted a view
of language as a ‘resource’. Research on teaching
practices includes Adler’s (2001) identification of
dilemmas that arose for several teachers in differ-
ent multilingual mathematics classrooms in South
Africa; Khisty’s (1995) comparison of three teachers in
Spanish-English bilingual classrooms in the USA and
Moschkovich’s (1999) study of a Spanish-English bilin-
gual mathematic class also in the USA. These studies
highlight the challenges many teachers face in work-
ing with students who draw on multiple languagesin
the mathematics classroom. In all three studies the
dilemma, to use Adler’s term, of whether or not to
give explicit attention to mathematical language or
focus on the mathematical ideas emerged a challenge.
Research on students’ participation, meanwhile has
identified several resources on which students may
draw in mathematical discussion. These resources
include code-switching (Setati, 2005; Planas & Setati,
2009); genre and narrative (Barwell, 2003, 2005); and
gestures, writing and diagrams (Moschkovich, 2009).

While the majority of these studies show some aware-
ness of the socio-political dimension of language, this
awareness is not always apparent in the design and
conceptualisation of the research. In recent years,
research has emerged that gives more explicit atten-
tion to this dimension. Setati’s (e.g., 2008) work, in
particular, has highlighted how learners’ and teach-
ers’ language choices are influenced by the broader
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politics of language in South Africa. By choosing to
study mathematics in English, for example, students
hope to get access to better opportunities in higher
education or employment. The value of these “social
goods” outweighs the challenges that such students
may face in studying mathematics in a language that
they may only use at school. Similarly Planas and Civil
(2013), drawing on data from Catalonia and Arizona,
show how the choices of the students and teachers in
their study about language use in their mathematics
classrooms are politically mediated. In particular, and
rather like Setati, they argue that the pedagogical val-
ue of students’ home languages may be overridden by
broader political considerations.

It is clear, then, that the socio-political dimension of
language influences what happens in mathematics
classroom interaction. The research I have discussed,
while making a contribution to the field, has, how-
ever, generally avoided a theorisation of this aspect
of language use. This work has tended to focus on
one single aspect of language use: the choice (if itis a
choice) of language. Thus, in Setati’s (2008) work, the
choice is between English and an African language
or languages; in Planas and Civil’s (2013) study, the
choice isbetween Spanish and English, or Catalan and
Spanish. The socio-political dimension of language is,
however, likely to influence mathematics classroom
interaction in many other ways than participants’
choice of language. To investigate these influences,
additional theoretical ideas are needed.

I propose to address this problem by drawing on the-
oretical ideas from the contemporary sociolinguis-
tics of multilingualism. These ideas are illustrated
through analysis of data collected in a second lan-
guage mathematics classroom in Quebec, Canada. My
aimistodemonstrate that these theoretical tools make
it possible to develop a more nuanced understanding
of how language is implicated in the stratification of
students’ participation in mathematics and hence
how it has an impact on their opportunities to learn
mathematics.

HETEROGLOSSIA AND ORDERS
OF INDEXICALITY

There have been some significant shifts in how mul-
tilingualism (and language itself) is conceptualised
and understood in recent years. Many of these shifts
can be traced, in part, to the work of Bakhtin (1981)

who developed a view of language as situated, dialogic
and tension-filled. Bakhtin’s ideas have led to a view
of multilingualism that, rather than focusing on dis-
crete, clearly defined languages and associated clearly
defined groups of speakers, looks at language as so-
cial practice situated in social and political contexts
(Blackledge & Creese, 2010, p. 25). More specifically,
Bakhtin defines the key concept of heteroglossia as

“the social diversity of speech types” (Bakhtin, 1981, p.
263). He describes this diversity as follows:

At any given moment of its evolution, language
is stratified not only into linguistic dialects in
the strict sense of the word [...] but also [...] into
languages that are socio-ideological: languages of
social groups, “professional” and “generic” lan-
guages, languages of generations and so forth.
(pp. 271-272)

Heteroglossia, then, refers to the many patterns that
arise within language and which can be associated
with some group of people, situation, activity or oth-
er social formation. There are two important points
to note about this account. First, the many different
patterns within the diversity of language overlap and
intersect. The language of teachers, the language of
mathematics and the language of a region may all
be present in the same utterance. Moreover, the dis-
tinctions between the speech types to which Bakhtin
refers are produced by these practices; they are not
pre-given. Thus, what counts as an accent, as ‘teacher
talk’ or even as alanguage, islocally produced (Bailey,
2007). The way that language practices can ‘point to’
such associations, allowing as to recognise particular
activities, group memberships or situations, is called
indexicality. This aspect of language is important in
framing particular utterances, so making them inter-
pretable. In previous work, I have examined the role of
heteroglossia in the language tensions that have been
reported in multilingual mathematics classrooms
around the world (Barwell, 2012, 2014).

Second, these ideas make a link between moments of
language use and broader social patterns and forces:

Linguists have increasingly turned to the works
of Bakhtin and his collaborator Volosinov be-
cause their theories of language enable connec-
tions to be made between the voices of social ac-
torsintheir everyday, here-and-now lives and the
political, historical, and ideological contexts they
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inhabit. In familiar terms, Bakhtin’s philosophy
of language contributes to the means by which
we may understand the structural in the agentic
and the agentic in the structural; the ideological
in the interactional and the interactional in the
ideological; the “micro” in the “macro” and the

“macro” inthe “micro.” (Blackledge & Creese, 2009,
pp. 237-238)

Ways of talking both reflect the socio-historical di-
mension of language and create this dimension for
the future.

Third, these different ways of talking are stratified;
some ways of talking are considered more valuable
than others. To explain how this stratification arises
in the context of multilingualism, Blommaert (2010)
focuses on indexicality:

Ordered indexicalities operate within large strat-
ified complexes in which some forms of semiosis
are systemically perceived as valuable, others as
less valuable and some are not taken into account
at all, while all are subject to rules of access and
regulations as to circulation. That means that
such systemic patterns of indexicality are also
systemic patterns of authority, of control and
evaluation, and hence of inclusion and exclusion
by real or perceived others. (p. 38)

This kind of stratification typically maps onto scalar
differences in practices, so that local, idiosyncratic
practices are perceived as less valuable than more
widely used, standardised practices (Blommaert, 2010,
p. 35).

Blommaert discusses several examples to illustrate
these ideas. For one, he refers to a price list for cold
drinks found in London’s Chinatown (p. 31). The price
list is written in Chinese characters and in English.
The English includes “quite spectacular typos” (p.
31),such as “Lced” for “Iced” and “Coffce” for “Coffee”.
Blommaert points out that for many customers in
London, the Chinese characters are “a meaningless
design”, but which index “Chineseness” and a link
with wider Chinatown. He also imagines the sign be-
ing printed somewhere in China, where the English
would be equally meaningless, simply symbols to be
reproduced in printed form. To customers in London,
the spelling mistakes might be a source of amusement,
but might also index less favoured or less valuable

forms of English literacy. Hence, indexicality is itself
situated, dependent on who is producing or interpret-
ing language or text, as well as where they are and

what they are doing. Blommaert (2010) illustrates this

point as follows: “the English spoken by a middle-class

person in Nairobi may not be (and is unlikely to be)

perceived as a middle-class attribute in London or

New York” (p. 38).

RESEARCH SETTING: A SECOND
LANGUAGE MATHEMATICS CLASS

From 2008-2012, I conducted an ethnographic study
of mathematics learning in different second language
settings in Canada, a country with two official languag-
es, English and French. In this paper, I refer to data
from one of these settings, located in an Anglophone
school in the French-majority province of Quebec.
The data come from interactions with a Grade 5-6
sheltered class for students identified by the school as
falling behind in both English and mathematics. The
students therefore studied these two subjects in a sep-
arate class from their regular classmates. I visited the
class regularly throughout the 2009-2010 academic
year. During that time, enrolment in the class varied
quite a bit but never went over 9 students.

For most of the year, all of the students in the class
were Cree, one of the original peoples of Canada.
The children’s families originated in communities
in northern Quebec. The students spoke Cree as a
first language. They also spoke English, though with
arange of proficiency levels. In the move from James
Bay to the city, the students went from being part of
the majority in small Cree-speaking communities, to
part of aminority in a city dominated by French and
English.

During my visits to the class, I acted as a participant
observer, making field notes during teacher-led ac-
tivities, and interacting with the students during
small-group work. The teacher often asked me to
work with small groups of students. I made numer-
ous audio recordings of whole-class interaction and
some small-group work, including my own work with
groups of students. I collected samples of students’
work and photographs of other artefacts, such as post-
ers, work written on the blackboard and anything else
that seemed relevant. After each visit, | wrote a brief
report summarising my observations.
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In the next part of the paper, I present and analyse an
episode that I observed during the study. I have de-
scribed aspects of this episode elsewhere (see Barwell,
2014) but have not previously examined the stratifica-
tion that arose in the students’ interaction.

THE TULIP FESTIVAL PROBLEM

The episode occurred in February 2010, during a part
of a class in which the students were working at activ-
ity stations. I worked with two students, Curtis and
Ben, at a station in which they had to solve the problem
reproduced in Figure 1.

Everyyear Ottawa holds a world-renowned tulip
festival in the month of May. There are different
gardens in various locations, one of which is on
Parliament Hill. The Canadian Tulip Festival
was established to honour Queen Juliana of the
Netherlands, in 1953. [...] You are a gardener
hired to plant tulip bulbs for the Canadian Tulip
Festival in May. You decided to arrange the flow-
ersinaV for Victory format. Youdecidetousea
pattern to make your design. Here is the design
you started.

The problem text has a number of indexical features
relevant to the students’ subsequent work. First, the
text is in English. The first part indexes factual regis-
ters typical of textbooks or informational texts, such
as tourist brochures. Second, the text is an elaborate
form of word problem, with a scenario, some infor-
mation and a mathematical calculation to be carried
out. The presentation and structure of the text thus
indexes the genre of mathematical word problems.
This genre is widespread in Canadian mathemat-
ics classrooms and this particular form, known in
Quebec as a situational problem, is a common form
of assessment item in the province. Third, the text
indexes a particular place, Ottawa, and a particular

purple

event, the Tulip Festival, with which people in the
region might be expected to have some familiarity.
More specifically, and crucially for this episode, the
text assumes a familiarity with tulips, a flower that
is very common in the spring in this region. These
associations, combined with the register used in the
first part of the problem (e.g. Ottawa as the national
capital, “world-renowned”), perhaps also index a form
of ‘Canadian-ness’. Fourth, the text indexes certain
mathematical forms, particularly geometric patterns
indicated by the diagram. Thus the text indexes a na-
tion, aregion, an event, speakers of alanguage, a reg-
ister, a genre and finally, some mathematics.

I began by asking Curtis and Ben to read the problem
to themselves and then initiated a discussion about
the content [2]:

RB: okay () so what’s it about?

Curtis: itsabout (.) world’s biggest flower=I
don’t know

RB: ottawa’s biggest

Curtis:  tu(.) lip festival

RB: tulip festival (.) do you know any of
those? (.) do you know what a tulip is?
[hm

Curtis: [flower

RB: flower right (\) have you ever seen a
tulip?
[..]

Ben: (...) it’s white

RB: they are lots of different colours white
ones red ones

Curtis: likearose?

RB: yellow ones say again

Curtis: rose

RB: no it’s a bit different from a rose (.)

roses yeah (.) tulips just come up in
the spring and have a nice flower for
about two weeks () then they are fin-

ink
yellow P

How many purple, yellow, and pink tulips do you need to complete the design? Show all

your work.

Figure 1: The Tulip Problem [1]
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ished (.) there we go (.) let me see your

picture
Ben, Curtis: [laughter]
RB: have you seen flowers like that
Ben: “no”

Curtis: yeah(.)inastore

Itis apparent from this exchange that the two students

have some trouble interpreting the text in the way it

was presumably intended. For them, “tulip” initially
indexes something rather vague: a kind of flower -
they mention roses and, at another point, poppies.
And while the text might be designed to index a

place and an event, and by extension, some aspects

of Canadian-ness, the two students do not make this

connection. In this way, the text serves to alienate the

students.

Our discussion, which continues in similar vein to
clarify what ‘bulbs’ are and what ‘a gardener’ does,
canbereadas anencounter between different “speech
types”: those of the text, the students and me. Over
the next few minutes, the students work at the prob-
lem, interacting with the diagram, as I recorded in
my notes:

Ben moved first, drawing in rows of tulip bulbs in

theboxes shown inthe diagram. He did 5x5 in the

first empty box and then moved on to the next box.
Curtis looked at what he was doing and then did

something similar. At some point, Curtis came up

with a solution, fairly quickly. He just wrote three

numbers at the bottom of the answer box. I didn’t

understand his solution but explained that he

needed to explain how he worked it out. He wrote

a sentence along the lines of ‘I added the tulips’ -
something quite general. So I said he needed to

be more precise, to explain what calculation he

did. At this point he explained to me verbally and

I invited him to write it down. What struck me

was that he had little trouble solving the problem,
and that most of the time was spent on writing it

down in an ‘acceptable’ way.

My account suggests that the students dorelate to the
mathematical pattern indexed by the diagram and are
able to interact with it and, in particular, to extend it.
At some level, then, there is some alignment at this
point in the forms of language (including graphic el-
ements) used in this part of the text, and the students’
own linguistic repertoires. Their expression of their

work, however, remains ‘local’; that is, it makes sense
to them but does not index more widespread forms of
mathematical language (for which, in the interaction,
I am positioned as the arbiter):

RB: you have to explain now that you've
got these totals okay otherwise if
somebody comes along and reads it
they will wonder where the number
comes from in these kinds of situa-
tional problems its quite important
that you explain some how how you
worked it out

My remarks make it explicit that the goal is to write
in a way that is interpretable to some kind of gener-
alised ‘somebody’ and a generalised situation “these
kinds of situational problems” (which are typically
used as assessment items). This is an example of what
Blommaert (2010) calls ‘scale jumping’. The students’
linguistic productions index their own locally devel-
oped forms; my intervention indexes language forms
and communicational requirements associated with
people (e.g., teachers) and situations (e.g. assessment)
that are more widespread and more valued.

The two students spend a relatively long time working
on showing “all their work”. Their interactions with
me, including the following extract, indicate that this
part of their work was quite challenging:

RB: so () that’s a good beginning (.) but you
need to explain like the calculations that
you did (.) you need to say what kind of

calculations you did

Curtis: times

RB: yup but precisely what did you times
what did you add

Curtis: I timesed seven (.) times seven (.) six
times (.)

RB: right right

Curtis: seven plus that’s it

RB: so like when you worked out for purple

Curtis: Ididfive times five

RB: uhum

Curtis: plusone

RB: right so I would write purple and then

exactly what you just said

The interaction between different speech types is
particularly clear in this extract. My use of the word

1337



Linguistic stratification in a multilingual mathematics classroom (Richard Barwell)

‘need’, twice, again indexes expected mathemati-
cal ways of talking or writing and, indeed, implies
they are a requirement. Through the interaction be-
tween Curtis and I, an account of his calculations is
pieced together and to some extent endorsed by me.
Nevertheless, Curtis’s account makes use of relatively
local forms of mathematical expression, particularly
‘times’, rendered as a participle ‘timesed’. Throughout
this extract, including in my own reflections shown
in my notes, my utterances index acceptable ways of
talking and writing about mathematics. Through the
episode, there is some convergence in the students’
utterances towards more conventional mathematical
language. Needless to say, these conventions, indexed
by the problem text and by me, do not make any re-
ciprocal convergence towards the students’ forms of
mathematical expression.

DISCUSSION AND CONCLUSIONS

For the students and I, this episode involves an en-
counter with otherness, with difference, with what
Bakhtin calls the alien word (see Barwell, 2014). The

point I want to highlight in this paper, however, is

that the speech types involved in this encounter re-
flect prevailing orders of indexicality. The students

bring speech types from the periphery: those of Cree-
speakers from James Bay for whom English is a second

language. Their speech types also include local forms

of mathematical language that make sense to the stu-
dents, either individually or among themselves. The

word problem text and I both deploy more authorita-
tive speech types, where this authority comes from

an indexing of assessment, of the requirements of
the genre and of communicating one’s work to a gen-
eralised other (“someone”). The encounter between

the students, the word problem and me is filled with

indexical complexity, but this complexity is ordered;

thelanguage of the encounter is stratified, with a hier-
archy apparent in which local and peripheral speech

types are less valued than more widely standardised

forms of mathematical language.

The theoretical sociolinguistic ideas I have drawn on
in this paper make it possible to see how the interac-
tion in this second language mathematics classroom
episode marginalises the two students. The concept
of heteroglossia highlights the way specific utteranc-
es in the class are linked to broader, stratified, social
patterns and the notion of indexicality facilitates a
detailed analysis of this stratification as it plays out

in the classroom. This is not to say that the students
should not learn ‘standard’ forms of mathematical lan-
guage in English; the indexicality of language is part
of what makes communication possible. Blommaert,
however, distinguishes between the indexical order,
which refers to the patterns of language that allow
us to recognise references to groups, activities or
situations, and orders of indexicality, which refers
to the stratification of language and which is impli-
cated in processes of marginalisation. It is through
the indexical order that the students recognise the
geometric pattern and are able to work on it and find
asolution. It is the ordering of indexicalities, however,
that marginalises much of the students’ repertoire of
language practices. Unfortunately, there is no neat
way to decouple these processes. This analysis sheds
some light on how the socio-political dimension of
language influences these students’ participation in
a mathematics classroom activity.

ACKNOWLEDGEMENT

The project was funded by the Social Science and
Humanities Research Council of Canada, grant 410-
2008-0544. I am grateful to the school and students
for their generous participation. The transcription
was prepared by Jennifer Chew Leung.

REFERENCES

Adler, J. (2001). Teaching mathematics in multilingual class-
rooms. Dordrecht, Netherlands: Kluwer Academic
Publishers.

Bailey, B. (2007). Heteroglossia and boundaries. In Heller, M. (Ed.),
Bilingualism: a social approach (pp. 257-274). Basingstoke,
UK: Palgrave Macmillan.

Bakhtin, M. M. (1981). The dialogic imagination: four essays.
(Ed., M. Holquist; Trans., C. Emerson & M. Holquist). Austin:
University of Texas Press.

Barwell, R. (2003). Patterns of attention in the interaction of a
primary school mathematics student with English as an
additional language. Educational Studies in Mathematics,
53, 35-59.

Barwell, R. (2005). Working on arithmetic word problems when
English is an additional language. British Educational
Research Journal, 31(3), 329-348.

Barwell, R. (2012), Heteroglossia in multilingual mathematics
classrooms. In H. Forgasz & F. Rivera (Eds.), Towards equity
in mathematics education: gender, culture and diversity

(pp. 315-332). Heidelberg, Germany: Springer.

1338



Linguistic stratification in a multilingual mathematics classroom (Richard Barwell)

Barwell, R. (2014). Centripetal and centrifugal language forces
in one elementary school second language mathematics
classroom. ZDM-Mathematics Education, 46,911-922.

Blackledge, A., & Creese, A. (2009). Meaning-making as dialogic
process: official and carnival lives in the language class-
room. Journal of Language, Identity, and Education, 8(3),
236-253

Blackledge, A., & Creese, A. (2010). Multilingualism: a critical
perspective. London: Continuum.

Blommaert, J. (2010). The sociolinguistics of globalization.
Cambridge, UK: Cambridge University Press.

Khisty, L. L. (1995). Making inequality: issues of language and
meaning in mathematics teaching with Hispanic students.
In W. Secada, E. Fennema, & L. B. Adajian (Eds.), New direc-
tions for equity in mathematics education (pp. 279-297).
Cambridge, UK: Cambridge University Press.

Makoni, S. B., & Pennycook, A. (2007). Disinventing and recon-
stituting languages. In S. B. Makoni & A. Pennycook (Eds.),
Disinventing and reconstituting languages (pp. 1-41).
Clevedon, UK: Multilingual Matters.

Moschkovich, J. (1999). Supporting the participation of English
language learners in mathematical discussions. For the
Learning of Mathematics, 19(1), 11-19.

Moschkovich, J. N. (2009). How language and graphs support
conversation in a bilingual mathematics classroom. In
Barwell, R. (Ed.), Multilingualism in mathematics class-
rooms: global perspectives (pp. 78-96). Bristol, UK:
Multilingual Matters.

Planas, N., & Civil, M. (2013). Language-as-resource and lan-
guage-as-political: tensions in the bilingual mathematics
classroom. Mathematics Education Research Journal, 25,
361-378.

Planas, N., & Setati, M. (2009). Bilingual students using their
languages in the learning of mathematics. Mathematics
Education Research Journal, 21, 36-59.

Setati, M. (2005). Teaching mathematics in a primary multilingual
classroom. Journal for Research in Mathematics Education,
36, 447-466.

Setati, M. (2008). Access to mathematics versus access to the
language of power: the struggle in multilingual mathemat-
ics classrooms. South African Journal of Education, 28,
103-116.

ENDNOTES

1. To save space, I have not preserved the layout and
abbreviated the problem, omitting additional infor-
mation about the festival. The diagram is my repro-
duction of the slightly more elaborate version given
to the students.

2. Transcript conventions: short pauses are shown
by (.), overlaps are shown by [, rising intonation is
shown by ?, emphasis is shown by bold type, whis-
pered speech is enclosed by ™ .
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