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Are Different Students Expected 
to Learn Norms Differently in the 

Mathematics Classroom? 
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Universitat AutOnoma de Barcelona 

We analyse social interactions during the first days of class in a secondai T 
mathematics classroom (15 and 16 year olds) with a high percentage of 
immigrant students. Our analyses show the co existence of different models for 
both the interpretation and the use of classroom social norms and socio 
mathematical norms. Valorising some behaviours over others appears as part of 
the discursive practices of mathematics classrooms. Local and immigrant 
students are not expected to behave in the same way, nor are they treated in the 
same way. The teacher and some students, who are familiar with the prevailing 
norms, cancel certain norms for a while in such a way that some immigrant 
students are excluded from fully participating in the mathematical discussion. 

In  m o d e r n  socie t ies ,  i m m i g r a n t  s t u d e n t s  t e n d  to a c c u m u l a t e  the  h i g h e s t  ra tes  
o f  fa i lure  at  school .  This  rea l i ty  o f  fa i lure  is even  w o r s e  in the  case o f  
i m m i g r a n t  s t u d e n t s  a n d  s c h o o l  m a t h e m a t i c s .  A t  p r e s e n t ,  t he re  is an  
i nc rea s ing  n u m b e r  o f  s t u d i e s  in m a t h e m a t i c s  e d u c a t i o n  resea rch  c o n c e r n e d  
w i t h  the  l o w  p e r f o r m a n c e  of  ce r ta in  g r o u p s  o f  s t uden t s .  Recen t  w o r k  
( N k h o m a ,  2002; Z e v e n b e r g e n ,  2003) has  d o c u m e n t e d  tha t  m a n y  s t u d e n t s  
f rom m i n o r i t y  g r o u p s  expe r i e nc e  d i f f icu l t ies  w h e n  t r y i n g  to p a r t i c i p a t e  in 
con tex t s  o f  m a t h e m a t i c a l  p rac t i ces  w h e r e  t h e y  d o  no t  feel t h e m s e l v e s  
r e p r e s e n t e d ,  w h e n  o the r s  do  no t  r ecogn i se  t hem,  or  w h e n  t h e y  have  to cope  
w i t h  ac t ions  a n d  b e h a v i o u r s  tha t  are  d i f fe ren t  f rom those  t hey  w o u l d  expect .  
Resea rch  has  s h o w n  tha t  c u l t u r a l / e t h n i c  i d e n t i t y  is an  essen t i a l  cons t ruc t  to 
c o n s i d e r  w h e n  i n t e r p r e t i n g  r e l a t i o n s h i p s  as w e l l  as d i f fe ren t i a l  t r e a t m e n t s  in 
the  m a t h e m a t i c s  c l a s s r o o m  (Abreu ,  2002; Kh i s ty  & Chval ,  2002; M o r g a n  & 
Watson ,  2002). 

M a n y  s t ud i e s  (see, for  ins tance ,  D o w l i n g ,  1998; W a l k e r d i n e ,  1998) h a v e  
dea l t  qu i te  exp l i c i t ly  w i t h  d i v e r s i t y  a n d  i n e q u a l i t y  in m a t h e m a t i c s  educa t ion ,  
a n d  have  s u g g e s t e d  the  n e e d  for a n a l y s i n g  d i s c u r s i v e  p rac t i ces  w h e n  l o o k i n g  
at  d i f ferences .  These  s t ud i e s  h a v e  been  dec i s ive  in o p e n i n g  n e w  w a y s  o f  
t h ink ing ,  no t  on ly  in ou r  r e sea rch  bu t  also in the  area.  They  h a v e  r a i sed  
i m p o r t a n t  ques t ions :  does  e v e r y  s t u d e n t  have  a vo ice  in the  m a t h e m a t i c s  
c lass room?;  h o w  are the  iden t i t i e s  of  m a t h e m a t i c s  l ea rne r s  c o n s t r u c t e d  in 
soc ia l ly  s i t u a t e d  e n v i r o n m e n t s ? ;  and ,  m o r e  genera l ly ,  w h a t  is the  r e l evance  o f  
c o n s i d e r i n g  socia l  i n e q u a l i t y  in r e sea rch  on  m a t h e m a t i c s  e d u c a t i o n ?  

In o u r  p a r t i c u l a r  context ,  Barcelona ,  Spa in ,  the  i m m i g r a n t  p o p u l a t i o n  
f rom Afr ica ,  As ia ,  a n d  S o u t h  A m e r i c a  is i nc r e a s ing  s i gn i f i c an t l y  at  the  s a m e  
t ime  tha t  m a t h e m a t i c s  fa i lure  w i t h i n  these  g r o u p s  is on  the  rise. The  
p r o f o u n d  c h a n g e s  tha t  c u r r e n t l y  affect a n d  wi l l  con t inue  to affect o u r  soc ie ty  
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in the near  future require an examinat ion of the mos t  frequent interpretat ions 
given for failure at school, so often exclusively related to the growing 
diversi ty within classrooms. From our  point  of  view, failure is not caused by 
characteristics of  certain g roups  of students.  The school in general,  and the 
mathemat ics  classroom in particular, are the ones that  fail w h e n  at tending to 
minor i ty  students.  After having  reviewed previous  literature on mult i  ethnic 
mathemat ics  classrooms wi th  the intention to i l luminate possible causes of  
failure that  do not b lame the student ,  we  find it necessary to explore h o w  
discourse is constructed within  these classrooms. For us, discourse has 
impor tan t  consequences in the s tudents '  school per formance  and in the 
distr ibution of learning opportunit ies.  We focus on the analysis of  specific 
discourse contents: the classroom norms,  the personal  values  and the social 
valorisat ions given to the students ,  and their mathemat ica l  practices. 

It is not clear to wha t  extent research about  norms  in the mathemat ics  
classroom has addressed  social questions (Boaler, 2002; Lerman,  2001). Some 
of our investigations (Planas, 2001, 2004; Planas & Civil, 2002; Gorgori6 & 
Planas, in press) confirm that immigran t  s tudents  tend to have difficulties 
unders tand ing  and using classroom norms  that  the mathemat ics  teacher and 
mos t  local s tudents  consider as shared. In these investigations, we have  
examined h o w  immigran t  s tudents  identify and interpret  expressions of 
approva l  and d isapprova l  given to them and to their mathemat ica l  practices, 
and how they react differently to these expressions. The notion of norm,  as it 
has evolved  in our  discussion, has p ro found  social implications; not only 
does it include definitions of  wha t  is acceptable, but  it also encompasses  the 
values and valorisat ions wi thin  the classroom. H o w  the s tudents  adjust their 
meanings  and behaviours  to the legitimate interpretat ions of  classroom 
norms  has an influence on which  personal  values  and social valorisat ions are 
expressed. The three notions norms,  values,  and valorisat ions have  been 
ins t rumental  in highl igh t ing  the processes th rough  which  s tudents  construct 
their identities as mathemat ica l  learners. 

In previous  articles about  this study, an extensive micro e thnographic  
perspect ive  was  adop ted  in the analysis of (non)  part icipat ion trajectories of  
local and immigran t  s tudents  in var ious  sessions of different mathemat ics  
classrooms. N o w  concrete m o m e n t s  of the discourse in a mathemat ics  
classroom are examined.  Interactions centred on the interpretat ion and use 
of social no rms  (e.g., forms of participation) and socio mathemat ica l  norms  
(e.g., contexts of  reference in a p rob lem solving process) are considered using 
Yackel and Cobb ' s  (1996) terminology. The first days  of  a new school year  in 
a regular  integrated mathemat ics  classroom with  fifteen and sixteen year  old 
s tudents  are the focus. Students  k n o w  each other but they do not k n o w  the 
teacher. In general,  the first days  of class are a t ime in which  part icipants,  
main ly  the teacher, focus on mak ing  norms  explicit. As a consequence,  
crucial aspects of classroom discourse are established: w h o  decides the 
val idi ty of  an argument ;  wha t  the role of the textbook is, if any; h o w  much  
t ime is dedicated to each task; etc. The aim of this pape r  is to explore h o w  the 



Are Different Students Expected to Learn Norms Differently in the Mathematics Classroom? 21 

s tuden t s '  identit ies as ma themat i ca l  learners  are const ructed th rough  
discursive practices in classroom interactions. To accomplish this two short  
c lassroom episodes that took place on the second day  of class are analysed. 
They are episodes that  have impor tan t  similarities wi th  episodes from the 
other four observed sessions. 

Theoretical Framework 
The theoretical f r amework  that  informs our research comes f rom the field of  
socio cultural theories (Lerman, 2000; Moll, 1992; Zevenbergen,  1996). Socio 
cultural theories emerged  as an alternative to dichotomies  of  the social and 
the psychologica l / indiv idual .  In the psycholog ica l / ind iv idua l  approach,  the 
notion of part icipat ion is centred on the learner and pays  little attention to 
the characteristics of  the learning context. Here, th rough  the media t ing  tools 
of  mathemat ica l  symbols ,  the s tudents  are able to reorganize new concepts 
and to part icipate in the classroom discourse. In the socio cultural approach,  
the key notion of part icipat ion is v iewed  as a kind of socialization into the 
mathemat ica l  practices. Here,  the basic media t ing  tools, such as interactions 
a m o n g  peers, are wha t  facilitate the mas ter ing  of new skills and the s tudents '  
participation. The part icipat ion model ,  as unders tood  in the socio cultural 
approach,  focuses on the use of  discourse and some of its contents (norms, 
values, valorisations) as crucial media t ing  tools in order  to interpret  the 
mathemat ica l  learner in context. The acquisit ion of concepts and skills is not 
essential in the process of becoming  a mathemat ica l  learner, but the active 
part icipat ion in the reconstruction of a specific kind of discourse is necessary. 

Socio-cultural Approach to the Notion of Discourse 
There are m a n y  perspect ives  in the s tudy  of the notion of discourse due 
largely to the extremely diverse definitions of discourse. By re elaborating 
Pot ter ' s  (1996) definition, we  unders tand  discourse as a set of  actions and 
interactions that  take place in a context of  social practices and affect the 
construction of both personal  and social meanings.  The use of the te rm 
'social practices '  in this definition implies a broader  social d imension  of 
discourse than the d imension  given by the construction of meanings  in 
interpersonal  interactions. An interaction be tween a teacher and a s tudent  is 
more  than a dialogue about,  for instance, propor t ional  reasoning: it is also 
par t  of  the social practices that  comprise  teaching and learning. From the 
socio cul tural  po in t  of  view, c lass room discourse  is cons t i tu ted  by 
communica t ive  practices that generate  the product ion  and transact ion of 
intentions and meanings  in socially and culturally s i tuated interactions. The 
classroom is then a culture wi th  shared models  for the interpretat ion of 
norms,  actions and  expectat ions that  are (re)constructed by discourse 
th rough  social practices (Forman & McCormick,  1995). 

Classroom discourse has to do with  sharing meanings  and ways  of 
interpret ing h o w  to behave in each moment .  But it has also to do wi th  social 
relationships such as w h o  is supposed  to ask for advice, w h o  is supposed  to 
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ask for or give suggestions, who  must  be at the disposal of whom,  who  needs 
to ask for permission, who  gives it and who  can refuse it, who  says what  
someone is (not) obliged to do, who  determines when  an apology is needed,  
or who  expresses what  someone is (un)able to do. By answering all of these 
questions, the culture of the classroom is constructed as an accumulation of 
social situations where  specific contents such as proport ional  reasoning are 
in play. Participants are not always agents when  contributing to these social 
situations. When participants discursively establish who  must  be at the 
disposal of whom,  they are not necessarily aware of all the implications of 
their  actions. They may  be deny ing  that  their  actions contr ibute  to 
inequalities and, at the same time, they may  be asking indirectly for other 
participants to be at their disposal in a non reciprocal way. 

The question is what  kind of data represents classroom discourse: texts, 
actions, words,  gestures, intentions, etc? To develop a complete definition of 
discourse requires us to consider both conceptual  and methodological  issues. 
When conceptualising classroom discourse as a social practice, its analysis 
becomes the analysis of the actions and intentions of the participants. 
Actions and intentions form the process of discourse through which 
participants determine what  they say and how they say it in their interaction 
with the others. When doing so, participants act not only as teachers or 
students,  but also as members  of many  other social categories (a teacher born 
into a poor  family, a slow student,  a good soccer player, an immigrant  
student,  a s tudent  whose parents are teachers of mathematics,  etc.). The 
analysis of the classroom discourse, therefore, needs to be interpreted taking 
into account  m a n y  other  s imul taneous  discourses.  Those w h o  give 
permission outside the classroom, for instance, are more prone to be 
categorised as those who  give permission within it. 

In the case of the mathematics  classroom, discourse models  what  
mathematics knowledge  and doing mathematics are about, as well as the 
students '  identities as mathematical  learners (Klein, 2002). Students position 
themselves in relation to social and academic roles in the mathematics 
classroom as a reaction to the ways  that the teacher and their classmates 
position then]. They may be seen as good at arithmetic, smart, lazy, persistent 
when  solving problems, etc. and they may  behave by reacting to or fulfilling 
others'  expectations. In one classroom, for instance, being good at geometry  
may not have the same importance as being good at arithmetic. Some 
students may  then tend to hide their geometrical  abilities and try hard to 
solve most  of the problems by using arithmetical reasoning, even when  they 
could apply geometrical  reasoning. Subsequently they are identified as not 
good at arithmetic instead of being identified as good at geometry. By 
making public their meanings and reconstructing others'  meanings, s tudents 
show parts of their intended identities as mathematical  learners, their 
(mathematical) knowledge,  and their system of values. 

In classroom discourse, the teacher is the main socio cultural mediator  of 
the participation and learning processes (Forman & Ansell, 2001). To act as 
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required by the teacher is the main  condition for being considered a 
mathemat ica l  learner'. Not  to act or to act differently is an outs ider  option that  
makes  it difficult to access the teaching and learning discourse. When  
controlling w h o  can talk about  each topic and w h e n  assessing the value of 
the interventions,  the teacher media tes  the process of  (not) integrat ing 
s tudents  whose  interpretat ions of  the norms,  actions, and expectat ions do 
(not) adjust to legit imate meanings.  The ways  in which  the teacher addresses  
the s tudents  suggest  the ways  in which these s tudents  part icipate in the 
construction of knowledge  referred to as social and socio mathemat ica l  
norms.  In turn, w h e n  interpret ing the classroom norms,  s tudents  mode l  the 
classroom culture and are mode l led  by it th rough  interactions where  
pe r sona l  va lues  and  social va lor i sa t ions  are expressed .  Act ions  and  
intentions are then s t ructured th rough  social and socio mathemat ica l  norms,  
personal  values, and social valorisations. 

Norms, Values, and Valorisations 
Taking into account  the symbol ic  interactionism theories, Cobb and his 
colleagues have  int roduced the idea of social and socio mathemat ica l  norms  
in order to analyse the regularities of the mathemat ics  classroom. Cobb and 
Yackel (1998) discuss the necessity of a certain mathemat ica l  disposit ion in 
the s tudent  as a start ing point  in the deve lopmen t  of  an identi ty as a 
mathemat ica l  learner that  conforms with  the teacher ' s  expectations. This 
mathemat ica l  disposit ion refers to deve loping  fluency in two types  of  
behaviours  that  affect the interpretat ion of the var ious  m o m e n t s  of the 
mathemat ica l  practice: the social no rms  and the socio mathemat ica l  norms.  
Despite the emphas is  on communica t ion  processes and the characterizat ion 
of mathemat ics  as a social activity, there are impor tan t  discursive issues 
lacking in Cobb ' s  analyses of  the norms  of the mathemat ics  classroom. 

All interpretat ions of  norms  are discursively produced,  that is, they are 
constructed by an individual  under  the influence of mult iple  contexts of  
practice and their discourses. Being discursively p roduced  means,  among  
other things, that  a part icular  interpretat ion of one norm m a y  be considered 
as valid or appropr ia te  in a specific context a l though there can be no 
universal  unders tand ing  about  h o w  this no rm should  be interpreted. The 
socio mathemat ica l  no rm regarding the use of  real context w h e n  solving a 
problem,  for instance, m a y  be interpreted in vast ly  different ways.  However ,  
in a part icular  mathemat ics  classroom, the teacher m a y  suggest  that  the real 
data  p rov ided  in a p rob lem serves only as an oppor tun i ty  to explore 
au then t i c  mathemat ica l  contents such as propor t ional  reasoning, functions or 
estimation. The teacher ' s  interpretat ion m a y  be taken for granted,  even if 
there are one or more  s tudents  w h o  make  frequent  references to the real 
context  and  use a l te rna t ive  in te rpre ta t ions .  M a n y  teachers  avoid,  
intentionally or not, mak ing  their interpretat ions of  socio mathemat ica l  
norms  explicit and negotiable (Planas & Civil, 2002). This is main ly  due to 
the invisibility of the discursive nature  of  socio mathemat ica l  norms.  
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In Planas (2001), it is c la imed that  a s tudy  of the no rms  of the 
mathemat ics  classroom from a socio cultural perspect ive  is still in its 
beginning stages. In particular, the notion of h o w  classroom norms  m a y  act 
as social media tors  in the relationships among  part icipants  is illustrated. The 
focus is on processes of  valorisation occurring in the classroom environment ,  
especially those related to wha t  counts as valid mathemat ics  and those 
related to personal  characteristics of  the students.  The diversi ty of  meanings  
that co exist in three secondary  mathemat ics  classrooms is examined by 
observing h o w  socio mathemat ica l  norms  are interpreted differently by 
different students.  Finally the ways  in which  s tudents  experience the 
diversi ty of  meanings  of  the norms  and of the valorisations are examined,  
pay ing  special attention to cases that turn interruptions into participation. 
Norms  and valorisations are analysed in order  to better unders tand  social 
issues of influence on s tudents '  (non) part icipat ion trajectories. 

In the process of  discourse, part icipants  can use mere  value judgmen t s  
(opinions) or more  complex judgmen t s  (valorisations). Valorisations are 
cultural unders tandings  concerning the value (or lack of value) of a social 
practice (Abreu & Cline, 2003). When  one s tudent  does not lend the 
calculator to one of h e r / h i s  classmates and s / h e  is said to be selfish or 
uncoopera t ive  for behaving  that  way, this is a negat ive value j u d g m e n t  
concerning a concrete episode. But if the j u d g m e n t  is similar  to " y o u ' d  better 
let you r  mates  use the calculator" in a si tuation w h e n  some s tudents  are 
comput ing  a certain quant i ty  and  it is an immigran t  s tudent  w h o  volunteers  
to use the calculator, then this is p robab ly  a valorisat ion in our  context, 
m a n y  immigran t  s tudents  are not expected to make  correct use of  calculators 
because they do not own  them. It is not a lways  an easy task to dist inguish 
values and valorisations. The impor tan t  point  is, however,  to notice that  both 
types of  j udgmen t s  can have  an influence on a s tuden t ' s  performance.  The 
impact  of  this influence depends  on the characteristics of  the context and 
those of the individual.  When  analysing b reakdowns  in participation,  Planas 
(2001) saw that  s imilar  values  and valorisat ions can encourage some 
students  and  discourage others by valorising some behaviours  over  others. 

In terrupt ions  in s tudents '  part icipat ion mean  different things in different 
classroom cultures and  from the perspect ive  of  different s tudents '  histories. 
Additionally, some interrupt ions m a y  be seen as a consequence of the 
teaching discourse. Much of the mathemat ics  taught  in classrooms is taught  
in such a w a y  as to discourage some s tudents  from being par t  of the 
mathemat ica l  practices (Confrey, 2000). Interrupt ions  are then a coherent  
response to the teaching discourse. Legit imate interpretat ions of  classroom 
norms  are usual ly presented as unique and negat ive personal  values  
belonging to those s tudents  w h o  use or suggest  alternative interpretations.  
Moreover,  social valorisat ions help to mainta in  the confusion be tween the 
use of  legitimate interpretat ions of classroom norms  and the capacity of  the 
students.  The efficient use of  the established social and socio mathemat ica l  
norms  is unders tood  as mathemat ica l  proficiency, which is described as the 
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ability to interpret  classroom norms  in the same w a y  as the teacher and the 
s tudents  from the socially dominan t  groups.  This fact does not facilitate the 
immigran t  s tudents '  participation. Students  w h o  have a t tended schools in 
other  countr ies  do not  necessar i ly  share the same  in terpre ta t ions  of  
classroom norII1S. 

In particular, H u g h  Mehan ' s  (1979, 1992) research on the strat ifying 
practices of schools, the social order  that  s tudents  and teachers co produce  
within  classrooms, and the consequences of  both p h e n o m e n a  on minor i ty  
s tudents '  part icipat ion are very  useful in our  approach  to the notion of 
interruption. As Mehan (1992) states, race, social class and ethnicity are to be 
taken into account  w h e n  interpret ing the causes of  m a n y  interruptions.  
Mehan and Wood 's  (1975) early wri t ing on e thnomethodo logy  concerning 
interaction and discourse analysis, has also been very  helpful  w h e n  looking 
for the mean ing  of key notions such as norms,  values  and valorisations. 

Gorgori6 and Planas (in press) a rgued  for the impor tance  of social 
valorisations. To do so, norms  were  characterised as social constructs that  act 
as a filter for certain g roups  of students.  When  the teacher calls on a certain 
socio mathemat ica l  no rm and the s tudents  tackle it, they all bring their re 
interpretat ions of social unders tandings  about  mathemat ica l  knowledge  
ownersh ip  and social valorisat ions of  mathemat ica l  practices. Moreover,  
mathemat ica l  practices have  their existence in communi t ies  that hold certain 
posit ions in the broader  social structure, and that  are s t ructured by their 
institutional contexts. Those broader  social structures impact  classroom 
interactions th rough  implicit  messages  about  which are the legitimate socio 
mathemat ica l  norms  within  the classroom and which  are the g roups  that 
own  them. 

Method 
The research was  conducted  in an urban  high school in Barcelona. We 
collected data in one ma themat ic s  c lassroom wi th  a total of  nine s tudents ,  
mos t  of  them were  immigran t s  or born into immigran t  families, be tween  the 
ages of  15 and  16 years.  Enrolment  in this school was  lower  than usual  due 
to the very  low socio economic backgrounds  of the students .  Most  schools 
in Barcelona wi th  a high percentage  of immigran t  s tudents  do not  have  
more  than 12 s tudents  per  class. All the immig ran t  s tudents  in the class had  
sufficient competence  in the official languages  of  Catalan and  Spanish, as 
none of them was  a newly  arr ived immigrant .  Three students ,  two girls 
(Kholoud, and  Ramia) and  one boy (Mourad) were  fl'om Morocco; one boy 
(Aflab) was  fl'om Pakistan; and  five s tudents ,  three boys (Eduard, Albert, 
and  Roger') and two girls (Maria and  Cristina) were  local, one of them a 
g y p s y  (Maria). 

We observed and v ideo taped  the first five days  of  class. Sessions were  
t ranscribed and the transcript ions were  supp l emen ted  wi th  field notes taken 
by the first author  dur ing the sessions or immedia te ly  after them. The 
transcripts  were  discussed by the teacher and the two authors  at regular  
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meetings.  Long te rm analyses,  based on detailed observat ions of  the videos, 
he lped to dist inguish well  established routines that  shape the s tudents '  
identities as mathemat ica l  learners. The analysis of local episodes,  in turn, 
m a y  highlight the creation of some of these routines. 

Two criteria were  considered in choosing the par t ic ipat ing class. First, 
we looked for a mult i  ethnic class wi th  some local s tudents  and wi th  a 
teacher w h o  was  not an immigran t  or born into an immigran t  family. Second, 
we  looked for a teacher wi th  experience in mult i  ethnic mathemat ics  
classrooms, used to work ing  in p rob lem solving contexts, and will ing to 
collaborate in the research s tudy  by pos ing problems p rov ided  by the 
researchers to the students.  The mathemat ica l  tasks were  p rob lems  chosen 
for their relevance (they wou ld  relate to s tudents '  daily lives) and their 
capacity for generat ing discussion (they could be solved by a var iety of  
strategies). These tasks were  des igned in a professional  d e v e l o p m e n t  
p rog ram  the s u m m e r  pr ior  to the research s tudy  described here. We 
explained to the teacher and the s tudents  wha t  the research was  about, 
emphas is ing  the need to observe and analyse forms of interaction and 
part icipat ion in the mathemat ics  classroom. 

The analyses under taken  were  informed by the perspect ives  of  several  
researchers such as Coul thard  (199Z), Gee (1999), Lernlan (Z001), Pomeran tz  
and Fehr (1997), and Wood and Kroger (2000). By referring to all of these 
authors  we  do not mean  that  we  a t t empted  a full discourse analysis on 
c lassroom conversat ions,  but an analysis  based on shared  theoretical  
approaches.  When  a theoretical approach  to discourse analysis is confronted 
with  real data, there is a need to concentrate more  on some analytic tools 
than others. Using Gee 's  terminology, we  concentrated on two specific tools: 
socioculturally si tuated identi ty and relat ionship building, that is, narrat ives  
concerning at t i tudes,  values ,  w a y s  of feeling, w a y s  of k n o w i n g  and  
believing, as well  as ways  of acting and interacting: and political building, 
that is, narrat ives  concerning issues of  valorisation, status, and power,  
coming from the macro  context. The connections between the data obtained 
from the applicat ion of these two tools to one piece of t ranscript  facilitate 
assumpt ions  about  h o w  certain norms,  values  and  valorisat ions influence 
the construction of s tudents '  identities as mathemat ica l  learners. 

We isolated several  episodes as the basis for our  analysis of  the classroom 
social interactions. We focused on f ragments  of  transcripts where  different 
interpretations and uses of  classroom norms,  both general  social norms  and 
specific socio mathemat ica l  norms,  were  in play, in a direct or indirect way. 
Within each f ragment  of transcript,  we  outl ined and identified narrat ives 
concerning the ment ioned  analytic tools, and wrote  d o w n  gestures and 
actions that we  saw in the videos. Narrat ives  were  selected according to their 
significance (or not) in the interrupt ion situation. That is, we discussed the 
interpretations of norms,  values and valorisations expressed dur ing the 
interaction that seemed to be relevant  in p romot ing /obs t ruc t ing  s tudents '  
participation. In this paper, we only present  the final stage of the analysis, 



Are Different Students Expected to Learn Norms Differently in the Mathematics Classroom? 27 

where  connections between data have already been done. In Planas (2004), a 
detailed descript ion of the me thodo logy  used and a justification for the 
analytic tools selected are provided.  

Connections between data coming from different pieces of  t ranscript  
were  also considered (some of these connections are discussed in the 
conclusion section). However ,  we  looked at each piece of t ranscript  as a 
complete  unit. According to interactional sociolinguistics (Cook Gumperz ,  
1986), each interaction itself constitutes a communica t ive  act and can be 
looked at as a whole,  and therefore can be analysed as a complete  discourse. 
In turn,  each interact ion has to do wi th  p rev ious  and  s imul t aneous  
interactions,  and  anticipates those that  have  not  yet  happened .  This 
approach  allows us to develop  the analysis of  the process of  discourse in 
a par t icular  interaction. The par t ic ipants  w h o  did not intervene in a 
part icular  interaction were  a s sumed  to be par t  of  the audience. 

Different Students Are Expected to Learn 
Some Classroom Norms Differently 

In this section, two partial  examples  of the analysis that  was  deve loped  
within  one of the observed  sessions are presented.  Attention is pa id  to the 
mathemat ica l  activity in which  the teacher and the s tudents  are engaged and 
to the w a y  that different forms of relationships and part icipat ion are made  
public. Both examples  are interesting due to the references to var ious  
classroom norms,  the different ways  of interpret ing the use of these norms,  
and the diverse ways  in which  different s tudents  are expected to learn them. 
When  introducing the second example,  similarities wi th  the first example  are 
discussed and c o m m o n  discursive features wi th  the other four sessions are 
briefly explored. 

Forms and Spaces of Participation 
The nine s tudents  involved in this session were  organised in g roups  of three. 
In alphabetical  order  by given names  they were: Eduard,  Kholoud  and 
Maria; Albert, Mourad  and Roger; and Aflab, Cristina and Ramia. Each 
g roup  had  a workshee t  wi th  the p rob lem on it and a calculator. The p rob lem 
involves the ingredients and quantit ies to cook an apple cake for three 
people  being provided,  and asks for the quantit ies needed  for ten people. 
The day  before, the teacher had  p rov ided  s tudents  wi th  general  informat ion 
about  the subject, had  talked about  the evaluation,  and had  explained that 
they wou ld  be work ing  in small  g roups  for some weeks  on the mathemat ica l  
topic of  p r o p o r t i o n  in a p rob l em solving env i ronment .  The fol lowing 
transcript  shows a conversat ion dur ing  whole  group  discussion which  took 
place after the s tudents  had  been work ing  in small  groups.  The conversat ion 
has to do with  the p rob lem solving task and the classroom dynamics .  

Teacher: Let's see.., do you need more time? 
Mourad: I think the problem may be thought about in very different ways. 
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Teacher: Have you thought about it at least in one? 
Mourad: Well, I haven't  finished it yet, I only need to go over it. 
Teacher: Mourad, if you need to, ask for help (pointing at Ramia and 

Kholoud). And, please, remember you must write everything 
down in your notebook. 

Mourad: Can I go to Kholoud's place? 
Teacher: Of course! The work in small groups does not mean that you 

cannot collaborate with other people in the class. 
Eduard: So, what shall we do now? Shall we wait for a bit? 
Cristina: We've already finished it. 
Albert: We also have it nearly finished. Roger and I have been working 

on it. 
Teacher: OK (to Albert), you finish it. 
Cristina: Do I explain it now? 
Teacher: OK. Let's see what we'll  do. There's not much time left, so we'd 

better start. Her group (pointing at Cristina) starts with the 
explanation and then his group (pointing at Albert) adds 
anything that may be missing. It could be that she (CHstina) gets 
distracted and we need him (Albert) to complete her explanation. 

Cristina: (smiling) I won ' t  get distracted! And I've made no errors! 
Eduard: If you've made an error, we'll  find out what has happened, won ' t  

we? 
Teacher: OK (to Eduard), we'll  find out what has happened. In how many 

different ways have you solved the problem (to Cristina)? 
Cristina: In two. I'll begin by explaining the first way and then I'll explain 

the second one. 
Eduard: How have you done it? 
Teacher: OK, let's start with the first approach. 
Cristina: First, we've thought out the problem as if it was a real problem, 

as if we had been told to cook a real apple cake. 
Ramia: I got the idea! 
Teacher: As if it was a real problem? 
Ramia: Yes, being careful with the decimal numbers. 
Teacher: What does it mean here being careful? 
Cristina: It means to avoid certain types of decimal numbers. 
Ramia: It means not to make errors. 
Teacher: Ummm.. .  if you both want  to speak, we 'd better organise 

ourselves. You (to Ramia) explain step by step what you've done, 
give us the result for each ingredient, without making errors, and 
then you (to Cristina) tell us in detail why you've done it in this 
or that way. All right? 

Ramia: All right. 

In  this exchange,  some  s t u d e n t s  are asked  to exp la in  their  m a t h e m a t i c a l  
pract ice.  Both the t eache r  a n d  E d u a r d  w a n t  Cr i s t i na  to e xp l a i n  her  
approaches  to the p r o b l e m  ("In h o w  m a n y  dif ferent  w a y s  have  y o u  so lved  
the p rob lem?" ,  " H o w  have  y o u  d o n e  it?"). It is also accepted  that  Alber t  m a y  
in te rvene ,  if necessary,  to comple te  Cr i s t ina ' s  e xp l a na t i on  ("[Albert] adds  
a n y t h i n g  that  m a y  be miss ing") .  W h e n  M o u r a d  in te rvenes ,  however ,  n o b o d y  
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asks him to explain his approach to the problem. He is not recognised as a 
legitimate speaker, at least not in this episode. Mourad 's  clear at tempts to 
participate in the mathematical  conversation ("I think the problem may be 
thought  about  in very  different ways") are not seriously considered. 

Instead of answering the teacher 's  question related to a social norm ("Do 
you  need more time?"), Mourad provides information that he has not been 
asked about  ("I think the problem may  be thought  about  in very  different 
ways").  Despite receiving an unexpected answer, the teacher goes on talking 
about  the topic introduced by Mourad  ("Have you  thought  about it at least 
in one?"), a l though he avoids initiating a discussion about  the existence of 
different valid resolutions. In anticipation of Mourad 's  words,  the teacher 
assumes that this s tudent  may  have developed,  at best and with difficulty, 
one valid answer. It wou ld  have been reasonable, for instance, to ask the 
s tudent  to explain his approaches or to make an effort and try to develop 
other possible strategies. The message sent would  have been quite different. 
Not only would  the existence of different valid approaches have been 
recognised, but Mourad 's  mathematical  proficiency would  have also been 
suggested, as well as his capacity to discover different strategies and to 
explain then]. However,  the teacher did not accept Mourad 's  answer and 
used an indirect form to discredit him. 

Both Cristina and Mourad  claim that the problem may  be solved in very  
different ways  yet  they are not encouraged in the same way  by the teacher to 
explain their reasoning. Mourad is asked for neatness and a certain order  
("And, please, r emember  y o u  mus t  wri te  every th ing  d o w n  in y o u r  
notebook").  Cristina is asked for ideas and creativity ("In how many  
different ways  have you  solved the problem?").  It is well accepted that 
Cristina may  forget any important  issue when  explaining her approaches to 
the problem ("It could be that she gets distracted"), but  even so her 
mathematical  proficiency is not seriously questioned. In her case, the 
possibility of making an error is linked to external influences (getting 
distracted, not paying enough attention, etc.) and not to her individual  
capacities. In the case of Mourad,  external influences are not suggested. The 
s tudent 's  capacities are directly quest ioned ("Have you  thought  about  it at 
least in one?").  Moreover ,  Eduard  contr ibutes  to obstruct  Mourad ' s  
participation when  taking the teachers'  initial question up again ("So, what  
shall we do now? Shall we wait  for a bit?"), and blocking (intentionally or 
not) his peer ' s  intervention. 

Something similar occurs to Ramia. She is not recognised in this episode 
as a legitimate speaker. The teacher facilitates her pedagogical  participation 
(she is a l lowed to intervene)  but, at the same time, obstructs  her  
mathemat ica l  par t ic ipat ion (she is not  a l lowed to talk about  certain 
mathematical  practices). When Ramia shows her intention to participate and 
to explain her strategy, she perceives herself  as an agent in her mathematical  
learning process ("I got the idea!"). But the teacher only asks her to 
enumerate  a series of numerical  solutions ("You explain step by step what  
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you 've  done, give us the result for each ingredient (..."). Cristina, on the 
contrary, is asked to make her reasoning public ("you tell us in detail w h y  
you 've  done it in this or that way").  This distribution of tasks (Ramia is to 
enumerate  and Cristina is to discuss and argue), with such a different level 
of mathemat ica l  demands ,  si tuates both s tudents  ve ry  differently as 
mathematical  learners. 

Asking Ramia only to enumerate  numbers  suggests that this s tudent  is 
either not prepared enough for more complicated mathematical  tasks or is 
less prepared  than Cristina. The teacher has just remembered  that there is not 
much time left and, as he wants  to finish the problem in that session, entrusts 
Cristina with the task of explaining in detail her strategies which is a way  of 
publicly showing confidence in this s tudent 's  mathematical  proficiency. 
Nevertheless, and despite the highly positive sel l 'concept that Cristina 
seems to have developed ("I've made  no errors!"), while working in small 
groups Cristina has had to turn to the calculator on many  situations when  
mental  arithmetic was much  more appropriate and also needed Ramia's 
help. Ramia has been an active member  of her group al though she is being 
given a more passive role in the whole group discussion. Al though there is 
no evidence of these facts in the transcript excerpt above, the videotape 
provides this information. 

The use of  explana t ions  and  a rgumen ta t i ons  was  in t e rp re t ed  
differently depending  on which s tudents  were involved. In this episode, 
discourse helps to establish the category of s tudents  w h o  can (and mus0  
explain and argue their  mathemat ical  practices, and the category of  
s tudents  who  are not expected to explain and argue their reasoning, 
a l though they are still left some room to participate. Participants regulate 
their interventions and adjust themselves  according to the expectations 
def ined by these categories. Cristina and Albert  trust  in their possibilities 
and act as others wou ld  expect. Mourad  and Ramia, however,  do not insist 
on want ing  to explain their strategies, nor  do they nominate  themselves  
to discuss others '  ideas either. These s tudents  appear  rather obliging with 
the tasks they are assigned. Mourad  goes to Kholoud  and keeps out of 
future interventions in the mathematical  conversation. Ramia agrees to 
s imply enumerate  the numerical  solutions, while one of her peers copes 
with a more  sophist icated task. 

The interpretation and use of the norm 'who is to be asked for help'  also 
shows clear signs of differential t reatment  given to certain students.  During 
work  in small groups the teacher promotes  s tudent  autonomy. As much as 
possible, he avoids answering s tudents '  questions and redirects their 
questions to other s tudents ("Mourad,  if you  need it, ask for help [pointing at 
Ramia and t(holoud]"). The teacher should not be asked for help, and not 
just any s tudent  can be asked for help either. The teacher could have referred 
Mourad to, for instance, any s tudent  or to Eduard and Albert local 
students. However,  the teacher points at two immigrant  Moroccan students,  
like Mourad,  who  do not belong to this s tudent 's  group. By pointing at 
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Ramia and Kholoud, the teacher gives the right and predisposes Mourad  to 
ask these peers for help and, in turn, does not establish the obligation for 
other s tudents to help Mourad.  

Discourse not only contributes to establishing the category of those 
s tudents  w h o  can be asked for help, but  it also contr ibutes  to the 
establishment of the category of s tudents who  need help. In anticipation of 
demands  for help, the teacher interprets Mourad 's  words  ("Well, I haven ' t  
finished it yet, I only need to go over  it") put t ing the emphasis on the idea of 
the task being unfinished ("If you  need it, ask for help"). The teacher 's  
anticipation turns into a real demand  for help from Mourad  to Kholoud 
("Can I go to Kholoud 's  place?"). Mourad  is supposed  to need help. On the 
contrary, Albert, who  has made  a similar comment  ("We also have it nearly 
finished"), is not reminded to ask for help, nor  is he posi t ioned in the 
category of those needing help ("OK, you  finish it"). Later, this s tudent  is 
told to actively participate in the mathematical  discussion al though he had 
been recognised as not having finished his approach. 

The role of errors in the mathematics classroom and their implications 
also suggest  different forms of participation by different students. Cristina is 
the one who  first introduces a comment  on errors ("I've made  no errors!"). 
Eduard,  a peer  from another  group,  replies and interprets the meaning of 
'making an error '  ("If you 've  made  an error, we' l l  find out what  has 
happened,  won ' t  we?"). The teacher repeats the same idea ("OK, we'll  find 
out what  has happened") .  To make an error is interpreted here as an 
oppor tuni ty  to explore Cristina's process of resolution and reasoning. Two 
minutes later, making an error is interpreted in a very  different way. After 
Ramia has said that it is necessary to be careful in order not to make errors, 
the teacher points at the possibility of this s tudent  making errors (". . .explain 
step by step what  you 've  done, give us the result for each ingredient, wi thout  
making errors"). To make an error here means to enumerate  incorrectly a 
series of numerical  solutions. When talking to Ramia, the error refers to a 
wrong  number. When talking to Cristina, it reflects the need to explore the 
whole process of resolution. 

There are also different interpretations and uses for referring to the 
forms of working in groups. The students are organised in groups of three 
and the teacher encourages them to collaborate ("The work  in small groups 
does not mean  that you  cannot collaborate with other people in the class"). 
However ,  and despite talking occasionally amongst  themselves,  some 
students do not accept collaborating with particular students,  nor  do they 
feel represented by some members  of their groups. Albert, for instance, 
distinguishes two subgroups within his own small group: Roger and 
himself, on one hand, and Mourad,  on the other ("Roger and I have been 
working on it"). Albert points out that Mourad does not speak on behalf  of 
his group. It is not necessary for Albert to ment ion Roger. In doing so, he 
makes especially visible the fact of not having ment ioned Mourad.  Al though 
the teacher is the main socio cultural mediator  of the forms of participation 
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w i t h i n  the c lassroom, the s t u d e n t s  m a y  also have  an  in f luence  on h o w  a n d  
w h e n  other  s t u d e n t s  m u s t  par t ic ipate .  

Contexts for the Resolution of a Problem 
A few m i n u t e s  later', another" ep isode  conf i rms  the existence of dif ferent ia l  
t r e a tmen t  of s tuden ts .  N o w  the conve r sa t ion  is a bou t  the use of va l id  
con tex t s  in  the  m a t h e m a t i c s  c lass room.  P a r t i c i p a n t s  go b e y o n d  the  
m a t h e m a t i c a l  task a n d  reflect on  it. The teacher" sugges ts  the use of academic  
contexts  to local s t u d e n t s  a n d  the use of real contexts  to i m m i g r a n t  s tuden ts .  

Teacher: She (Cristina) has told us how to solve the problem in round 
numbers. It's better to cook with round numbers. 350g of butter 
are much better than 333.333g, aren't they? Kholoud, have you 
ever cooked an apple cake? 

Kholoud: Yes, with my mother. 
Teacher: Cooking with your mother, has it been useful in solving the 

problem? 
Kholoud: She is the one who cooks, I only watch her. 
Teacher: Tell us more, does she use the calculator to prepare everything? 
Kholoud: (smiling) No! She knows very well how to do it. She doesn't  need 

a calculator. 
Teacher: And you (to Eduard)? Have you ever solved a similar problem? 
Eduard: In class? 
Teacher: Yes, in class, for instance. 
Eduard: Last year we worked on some problems where you had to check 

the final solution and put it in round numbers because you 
couldn't  have decimal numbers to refer to people. 

Teacher: Have these problems been useful to solve the one we are doing 
now? 

Eduard: Yes, a bit, because they are almost alike. 
Teacher: Tell us something else about these similar problems. 
Eduard: Once the former teacher made us think out a problem with 

ingredients and quantities. But you only had to multiply and all 
numbers were exact. 

Teacher: That's good (to Eduard). To remember similar problems may help 
understand this one. (to Aftab) Have you also helped to cook an 
apple cake at home? 

ARab: No. 
Teacher: You've never cooked an apple cake? 
ARab: No. 
Teacher: And what do you do when you're at home? 
Albert: (laughing) He's never at home! 
Teacher: And you (to Alber0? Has it been very difficult for you to think 

out the problem? Did you solve similar problems last yea,-? 
Albert: This problem is very easy. It's only a question of multiplying 

with the calculator and rounding the numbers. 
Teacher: OK. You may be wondering why is he asking so many questions, 

right? What I want  to comment is the following: when doing 
mathematics, one can look for examples within the school, but 
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one can also look for examples in real life. Kholoud has seen her 
mother cooking an apple cake, and Eduard and Albert have 
solved problems that look very similar to them. One learns 
mathematics both in the school and in real life (the school's bell 
rings). See you tomorrow. 

The teacher addresses  the s tudents  differently. He refers to wha t  he 
thinks they are able to do and talk about. Al though the teacher ' s  expectat ions 
concerning the s tudents '  knowledge  and abilities have  only a tentative 
character, they orientate the s tudents  in their learning of w h o  is w h o  in the 
classroom. In this episode, discursive categories related to w h o  is a l lowed 
to use a certain context w h e n  doing mathemat ics  are constructed. As in the 
previous  episode,  par t ic ipants  adjust  their  actions to the expectat ions 
def ined by these categories. Cristina, for instance, had  before in t roduced a 
direct reference to the real context ( " . . .we 've  thought  out the prob lem as if 
it was  a real problem") ,  but she does not take this reference up again. She 
realises that only Kholoud and Aflab are asked about  real contexts. 

In the episode discussed in the last section, the teacher emphasises  
the need to obtain a correct result in the end. In this episode, the teacher 
seems more  interested in the ideas and procedures  that  have  been deve loped  
by the students.  The use of  the expression "tell us more"  on two occasions 
indicates a change in this sense. However ,  some of the teacher ' s  previous  
interventions have not contr ibuted to create in all the s tudents  the feeling of 
deve loping  ideas and procedures  being of equal or even more  impor tance  
than wri t ing d o w n  final results. When Kholoud and Aflab are encouraged  to 
"tell more" ,  they only answer  wi th  monosyllables .  Eduard  and Albert, on the 
contrary, fully intervene and introduce issues of  discussion. The different 
reactions of these s tudents  p robab ly  have  to do with  the different spaces and 
the forms of part icipat ion that  have been facilitated for them. 

In his g roup ' s  discussion, Aftab referred to the same s imi lar  problem as 
told by Eduard.  But Aftab does not intervene in the whole  g roup  discussion 
w h e n  others talk about  's imilar problems ' .  This s tudent  has initiated an 
impor tan t  activity on compar ing  ideas and strategies. He has been an agent  
of  his mathemat ica l  learning and, despite all this, he only replies "No"  to the 
teacher ' s  two questions. Aftab does not seem to perceive h imsel f  as an agent  
of  his mathemat ica l  learning. Moreover,  on the only occasion that  the teacher 
addresses  this student,  he asks him about  personal  experiences and does not 
insist on going deeply  into his answers,  as if Aftab was  not able to have  
deve loped  significant ideas for the resolution of the problem.  There is even a 
rather  ironical observat ion f rom the teacher ("And wha t  do you  do w h e n  
you ' r e  at home?") .  Another  observat ion from a peer  ("He 's  never  at home!")  
makes  a lmost  eve rybody  laugh except Aftab. 

The teacher ' s  interest in the s tudents '  ideas and procedures  seems to be 
condi t ioned by a bigger interest. The teacher makes  some students  intervene 
in order  to facilitate the discussion on a part icular  topic. When  Albert  refers 
to mult ipl icat ions and round  numbers ,  the teacher keeps  talking wi thout  
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paying  attention to the s tudent ' s  answer. The teacher could have  explored 
the comprehens ion  level that  Albert  has of  the mathemat ica l  task ("It 's only 
a quest ion of mul t ip ly ing  wi th  the calculator and rounding  the numbers") ,  
but this is not his goal. He is more  interested in receiving enough information 
to raise one topic: the diversi ty of  valid contexts of  reference for the 
mathemat ica l  practice. The teacher could have  raised this topic in a much  
more  spon taneous  w a y  a few minutes  before w h e n  Mourad  says that  the 
prob lem m a y  be solved in very  different ways,  or w h e n  Cristina says that  she 
has solved the p rob lem as if it was  a real problem. 

Interactions be tween the teacher and the s tudents  in this episode lead all 
part icipants  to consider two main  types  of  contexts, academic and real. The 
existence of a diversi ty of  valid contexts w h e n  doing mathemat ics  is m a d e  
explicit. But this claim for the var ie ty  of  contexts does not mean  the use of  
different  contexts  by each s tudent .  Discourse  again  es tabl ishes  two  
categories concerning w h o  mus t  use each context. Al though the teacher does 
not directly refuse the s tudents '  interventions that  do not fit into these 
categories, he controls in subtle ways  the use of  both academic contexts and 
real contexts. Students  mus t  learn to interpret  the teacher ' s  reactions in order  
to k n o w  whe the r  their use of each context is adequate.  

Different s tudents  are a l lowed to use different contexts. Kholoud and 
Aftab are considered competent  part icipants  if they use their family contexts 
in the discussion of the problem.  Eduard  and Albert  are considered 
competen t  part icipants  if they use academic contexts and former  classroom 
experiences. Aftab is not p r o m p t e d  to use former  classroom experiences, 
neither is Eduard  p r o m p t e d  to use experiences from his family environment .  
These s tuden ts  are told in indirect  and  subt le  w a y s  w h a t  they  are 
expec t ed / a l l owed  to do. For instance, w h e n  the teacher asks Eduard  "Have  
you  ever solved a similar problem?",  and the s tudent  answers  "In class?", 
illustrates Eduard ' s  opinion that  the reference to an academic context is not 
so immedia te  and other possibilities might  be considered. However ,  neither 
the teacher nor  the other s tudents  talk to Eduard  about  the real context in 
relation to the mathemat ica l  problem.  

Assigning the use of different contexts to different s tudents  has an 
influence on the distr ibution of forms and spaces of part icipat ion within  the 
classroom. Not  all contexts are explicitly related to the mathemat ica l  practice 
or its importance.  The teacher talks about  both contexts ("One learns 
mathemat ics  both in school and in real life"), but there are specific discursive 
elements  that  dist inguish the mathemat ica l  relevance of each context. In his 
last intervention, the teacher uses impersonal  formulas  ("... one can look for 
... one learns. . .")  to outline the impor tance  of both contexts. However ,  w h e n  
he outlines the impor tance  of the academic context in his dialogue with  
Eduard,  he uses the first person ("[I think] that 's  good").  Moreover,  it is not 
clearly explained that  the use of  real contexts m a y  aid in ver i fying that  
results are coherent  wi th  the initial conditions of  the problem. In turn, w h e n  
talking about  the academic context, some advantages  in relation to the 
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mathematical  practice are made  explicit ("To remember  similar problems 
may  help unders tand  this one"). 

When the teacher talks about  the diversity of contexts for mathematical  
practice, the students learn something about  the mathematics itself. On the 
other hand, the teacher 's  interactions with the different students and his 
suggestions for the use of different contexts, allows students to learn about  
themselves as mathematical  learners. Kholoud, for instance, is expected to 
'tell [only a bit] more '  about  how her mother  cooks an apple cake. She is 
encouraged to participate but her participation has important  restrictions. 
When Kholoud answers "She [her mother] knows very  well how to do it. She 
doesn ' t  need a calculator", nobody  inquires into her mother ' s  mathematical  
knowledge .  Kholoud ' s  pedagogica l  par t ic ipat ion is facilitated (she is 
al lowed to intervene) while her mathematical  participation is obstructed. 
She is not  expected  to talk about  similar  problems,  her m o t h e r ' s  
mathematical  knowledge,  or her own mathematical  knowledge.  Eduard 's  
participation also has important  restrictions. Eduard is not supposed  to 
mention family episodes. 

In general, looking at the five sessions that have been analysed, we can 
conclude that the model  for being a good s tudent  is not the same for all of  
these nine students. In several sessions, students worked  on problems with 
statements somehow linked to real life situations. In all of  these sessions, 
local s tudents were expected to discuss and explain their strategies for 
solving the problems through the use of academic contexts. They were 
listened to, they were openly asked to participate, and they were encouraged 
to introduce references to 'similar problems'.  On the contrary, immigrant  
students '  efforts to collaborate in the tasks of explanation and argumentat ion 
were systematically refused in subtle ways. They were taught  to listen to 
how other  s tudents  explain and discuss their  ideas, and they were  
encouraged to use real contexts but not to the extent of fully relating then] 
to their mathematical  practices. Immigrant  students and local s tudents were 
expected to learn classroom norms very  differently and their obligations 
as mathematical  learners were unders tood very  differently. The difference 
affected the interpretation and use of both classroom social norms (e.g., the 
role of those who  he lp / a re  helped) and specific norms of the mathematical  
practice (e.g., the role of errors in the mathematics classroom). 

Conclusion 
Although the notion of learning obstacles has not been directly treated in this 
paper, it is clearly suggested by our  data. The notion of learning obstacles has 
been interpreted in various ways: from the epistemic interpretation to the 
socio political interpretation developed by Skovsmose (2000). Here learning 
obstacles are not related to students '  preconceptions and misconceptions of 
some mathematical  ideas, but to a social phenomenon  within the micro 
context of the multi  ethnic mathematics classroom. Our data show a multi  
ethnic mathematics classroom said to be governed by norms such as: i n  th i s  
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class one problem may have different approaches, and tile contextuMisation of tile 
mathematical task should be considered seI~ously. Such norms  st imulate a 
practice that  is open to explore s i tuated mathemat ics  and to facilitate group  
work  and inquiry cooperation.  However' ,  these prevai l ing no rms  do not 
appear" to be appl ied universally. The teacher" and some students,  w h o  are 
familiar wi th  the prevai l ing norms,  periodical ly cancel certain no rms  in such 
a w a y  that  some immigran t  s tudents  are excluded f rom fully part icipat ing in 
the mathemat ica l  discussion. The point  then is not s imply  that  immigran t  
s tudents  bring different norms  to the mathemat ics  classroom, and in this 
w a y  cause 'conflicts'. Local and immigran t  s tudents  are not expected to 
behave in the same way, nor  are they treated in the same way. 

Even w h e n  it is not the intention of the teacher and  s tudents  to exclude, 
there are ways  of adminis t ra t ing classroom norms  that p rovoke  learning 
obstacles and exclusion. When  Ramia decides to become a non participant,  
an exclusion has taken place, a l though she has s t ruggled to become a 
m e m b e r  of  the classroom c o m m u n i t y  for the first per iod of the session. 
Causes for exclusion are p roduced  from within  the established classroom 
community ,  and they need not be sought  in the divergent  norms  of some 
immigran t  students.  Causes for exclusion might  be found in the s tereotyping 
of immigran t  s tudents  as socially at risk, which  lead to part icular  ways  of 
adminis t ra t ing recognised norms.  Negat ion of the prevai l ing no rms  might  
be a useful s t ra tegy for the immigran t  s tudents  coping wi th  these situations 
who,  in fact, migh t  have  g rasped  these prevai l ing norms  very  well. To 
prevent  exclusion f rom these practices, the negotiat ion of norms  is essential. 

As discussed in Civil and Planas (2004), the accumulat ion of learning 
obstacles turns into failure at school. Failure at school, in turn, characterises 
classrooms as sites for inclusion and exclusion. The impact  of the classroom 
discursive practices on the part icipat ion of some immigran t  s tudents  is 
rather  negative. Immig ran t  s tudents  have  to face mult iple  learning obstacles 
coming from the values and valorisat ions expressed by other part icipants  
and often internalised by themselves.  Our  results do not seek to generalise 
wha t  happens  in ' the '  mult i  ethnic mathemat ics  classroom. However ,  they 
permi t  us to reflect on the w a y  in which  the social macro  context and the 
classroom micro context are mutua l ly  influenced. The subjective criteria 
used to assess immigran t  s tudents  affect their p e r f o m m n c e  and increase 
their initial 'cultural  distances '  f rom the school culture. The difficulties 
experienced by m a n y  immigran t  s tudents  w h e n  developing,  for instance, the 
tasks of explanat ion and a rgumenta t ion  m a y  be unders tood  in terms of the 
lack of actions that  p romote  these tasks in these students.  In our  classroom, 
some immigran t  s tudents  are being identified as less able than other s tudents  
in relation to these tasks. 

The expression being identified is of  considerable significance in this 
paper'. It helps to unders tand  h o w  the teacher interprets s tudents '  identities 
as mathemat ica l  learners by taking into account  their individual  and socio 
cultural identities. The differential t rea tment  that  some students  receive 
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within  the classroom needs to be related to social representat ions f rom the 
broader  context. During an informal  conversat ion wi th  the teacher at the end 
of the fifth session, we  told him that  he asked for tasks wi th  a very  different 
level of mathemat ica l  competency  depend ing  on which  s tudents  were  being 
addressed.  His answer  was: "I make  s tudents  advance  according to their 
individual  possibilities". The teacher had  hardly  had  t ime to get to k n o w  his 
s tudents  in only five sessions yet  he talked about  the s tudents '  individual  
possibilities. Here, the s tudents '  individual  possibilities do not refer to a 
cognitive reality but to a social construction. The teacher constructs each 
s t u d e n t ' s  possibi l i t ies  on the basis of  certain social r ep resen ta t ions  
established by the macro  context. This teacher shares wi th  the dominan t  
social g roups  social representat ions of immigran t  s tudents  that  quest ion 
their  ma thema t i ca l  capacities.  These social represen ta t ions  shape  the 
teacher ' s  identity, affect the d e v e l o p m e n t  of  c lassroom practices, and 
contribute to delimit  the use of norms.  

To introduce the notion of social representat ions is an impor tan t  point  in 
order  not to associate bad practices with bad teachers. The teacher involved in 
our  s tudy  described himsel f  as having  inclusive practices, a l though the 
practices we  observed were  not a lways inclusive. The teacher ' s  practices do 
not necessari ly reflect the teacher ' s  intentions; rather, they mirror  more  
general  social attitudes. I m m i g r a n t  s tudents  and their behaviours  are more  
prone  to be va lued  negat ively due to socially constructed assumpt ions  that 
go far beyond  a teacher ' s  individual  positioning. There are some practical 
questions concerning the teacher ' s  influence on the classroom dynamics .  
Al though classroom discourse is a very  complex construction in which m a n y  
factors can intervene, the teacher has a pr ivi leged posit ion w h e n  establishing 
d iscourse  categor ies  (who needs  help,  w h o  is s u p p o s e d  to help. . . ) .  
Therefore, it makes  sense to ask h o w  teachers can learn to observe h o w  they 
talk to their s tudents  and h o w  they can analyse their contr ibutions to 
classroom discourse. It is quite a compl ica ted task for teachers. To begin 
with, a posit ive at t i tude towards  auto cr i t ique/se l f  reflection is needed  as 
well  as the technical resources to v ideotape  their teaching. Moreover,  
mathemat ics  teachers need to integrate into their perspect ive  notions that are 
often distant  from tradit ional  school mathemat ics ,  such as power,  exclusion, 
valorisations,  and equity. 

When  interpret ing a classroom episode, the students,  as well  as the 
teacher,  focus on some  of  its m a n y  facets, b o r r o w i n g  f rom social 
representat ions that are par t  of the collective images  of  their g roup ' s  culture. 
When  analysing the meanings  that individuals  bring to a school si tuation it 
has to be taken into account  that the meanings  are constructed in relation to 
the socio cultural context of  the school, and  to the group  to which  the each 
individual  belongs. In this article, the influence of valorisat ions on the 
orchestrat ion of classroom norms  has been illustrated. H o w e v e r  we  have not 
p rov ided  data concerning the influence of social representat ions on the 
orchest ra t ion of no rms  into practice. Future research should  p rov ide  
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evidence of connections between differential t rea tment  in the mathemat ics  
classroom and social representations.  Some valorisat ions could then be 
interpreted as articulating social representations.  

The notion of (or lack of) negotiation,  sugges ted  by our  data, also needs  
further  research. In mult i  ethnic classrooms, a lack of negotiat ion gives rise 
to obstacles to immigran t  s tudents '  par t ic ipat ion in the mathemat ica l  
conversat ion and therefore interferes wi th  the s tudents '  learning (Planas, 
2001). Some effects of a lack of negotiat ion on s tudents '  learning processes 
seem quite clear, but the notion of negotiat ion itself is quest ioned by our  
data. If  norms,  related to wha t  counts as valid mathemat ica l  practice and to 
which  par t ic ipants  are posi t ively  regarded,  are in terpre ted  differently 
whe the r  they app ly  to immigran t  or local s tudents ,  the mean ing  for 
negotiat ion should  be reconstructed. What  exactly is mean t  by negotiat ion? 
Is it a w a y  to ove rcom e  obstacles  be tween  confl ic t ing ideas? Is it 
compromised  in the sense of  achieving c o m m o n  meanings  that are less than 
desirable? Is it s imply  an a rgumen t  that ends up with  an act of  authori ty? Or 
is it someth ing  m u c h  more  complex? In order  to answer  these last questions, 
it wou ld  be helpful  to explore to wha t  extent the so called negotiat ion 
processes are p reven ted  by certain valorisat ions and social representations.  
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