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Summary 


This  thesis  has  focused  on  children’s  perspectives  on  learning 
 difficulties  in  mathematics.  The  directing  question  has  been:  What 
 may children in difficulty with learning mathematics teach us about 
 mathematics  education?  The  aim  was  to  give  voice  to  an  exposed 
 group  of  children  by  exploring  their  stories  about  their  experiences 
 with  mathematics  and  to  understand  these  stories  in  a  larger  socio-
 political context.  


A basic assumption in the project has been that low achievement in 
 mathematics is a socially constructed mismatch between  a child and 
 their  surroundings  rather  than  a  deficiency  of  the  child.  The  high 
 social  and  cultural  valuation  of  mathematics  has  as  a  consequence 
 that  not  fulfilling  the  expectations  to  achievements  in  school 
 mathematics  is  seen  as  a  problem  and  that  puts  the  low  achieving 
 individual  in  a  difficult  position.  By  adopting  the  perspective  of 
 children  at  the  edge  of  the  social  norms  configured  by  school 
 mathematics,  I  wanted  to  obtain  valuable  insight  in  school 
 mathematic that is not easily accessible from other sources.  


The  directing  question  was  translated  into  the  following  research 
 question and sub-questions: 


How do children experience being in difficulties with learning 
 mathematics? 


o  What  meanings  do  these  children  ascribe  to  mathematics 
and mathematics teaching and learning?  



(9)8 


o  How  do  these  children  experience  processes  of  inclusion 
 and marginalisation connected to mathematics teaching? 


o  How may these children’s narratives be contextualized and 
 theorized? 


Methodologically, the study adopted a narrative approach within a 
 socio-political perspective. The research question was addressed by a 
 series of life world interviews with 10/11 year old school children and 
 extended observations of their mathematics classes. 


The  project  is  inscribed  in  mathematics  education  research 
 however not located within a well-defined subfield. Rather, it relates 
 to the intersection of a number of subfields such as research in special 
 needs  education  in  mathematics,  research  in  affect  and  emotion  in 
 mathematics learning, research in cultural diversity and mathematics 
 education,  and  research  in  mathematics  education  from  a  socio-
 political perspective. 


The  thesis  is  structured  in  four  chapters  that  construct  a  frame 
 around  the  core  consisting  of  six  peer-reviewed  papers  that  have 
 been  published  or  submitted  for  publication.  The  first  chapter 
 introduces the thesis and describes my thoughts from the inception of 
 the  project.  The  second  chapter  describes  the  empirical  work.  The 
 third chapter contains the six papers. In the fourth chapter, I discuss 
 the papers in relation to the research question.  


The  papers  illustrate  that  children  make  sense  of  their  lived 
 experiences with mathematics teaching in a comprehensive way and 
 from  a  whole  life  perspective.  Their  stories  form  a  valid  set  of  data, 
 which provides interesting insights to mathematics education that are 
 not available in any other way. Children ‘at the edge’, that is children 
 whose belonging to the social field of normality was questioned, were 
 particularly insightful. 


 The  methodological  and  theoretical  issues  have  been  closely 
intertwined  throughout  the  project.  The  idea  was  to  research  the 
narrative  counterpart  of  children’s  lived  experiences  of  being  in 
difficulties  in  mathematics.  Narratives  are  inherently  personal  and 
social  because  they  communicate  ideas  between  individuals  and 



(10)draw  upon  the  discursive  resources  in  the  environment.  These 
 theoretical  considerations  were  methodological  considerations  as 
 well because they had implications for the sort of empirical material 
 (stories) that I needed.    


Theoretically,  it  has  increasingly  made  sense  to  think  of 
 mathematics  education  as  a  socially  constructed  practice  because  it 
 opens  up  to  ethnographic  and  sociological  approaches  to 
 mathematics  education  research.  This  has  enabled  me  to  better 
 understand  how  the  individual  is  enfolded  within  the  social  in  the 
 case  of  children  in  difficulties  in  learning  mathematics.  The  lived 
 experiences  are  narrated  into  stories  about  identity  and  meaning. 


Narrative  elements  in  the  environment  as  well  as  children’s 
 foregrounds and backgrounds are resources out of which the stories 
 are  composed.  The  identity  narratives  are  of  two  kinds:  actual  and 
 designated.  It  is  from  the  gap  between  actual  and  designated 
 identities that learning intentions and learning endeavours arise. The 
 actions  of  learning,  the  learning  acts,  then  become  lived  experiences 
 and are themselves narrated into stories of identity and meaning.  


This  model  is,  like  any  other  model,  a  simplification  of  a  hugely 
complex  set  of  interactions.  However,  what  this  model  does  is  to 
provide  an  understanding  of  how  changes  can  be  made.  It  suggests 
three  places  to  intervene  to  better  support  children  who  are  in 
difficulties  with  learning  mathematics.  These  concern  the  type  of 
learning activities that form the lived experiences, the valorisations in 
the  discursive  field  pervading  mathematics  education  including 
discourses on difficulties and immigrants and their children, and the 
socio-political  environment  that  children  interpret  as  their 
foreground. 
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Sammenfatning 


Denne  afhandling  har  fokuseret  på  børns  perspektiver  på  lærings-
 vanskeligheder i matematik. Det ledende spørgsmål har været: Hvad 
 kan vi lære om matematikundervisning af børn der er i vanskelighe-
 der med at lære matematik? Hensigten var at give stemme til en ud-
 sat gruppe  børn  ved at undersøge  deres fortællinger om deres ople-
 velser med matematik og at forstå disse fortællinger i en større socio-
 politisk sammenhæng.  


Det har været en grundlæggende antagelse i projektet at lave mate-
 matikpræstationer er et socialt konstrueret misforhold mellem et barn 
 og dets omgivelser snarere end en mangel ved barnet. Den høje socia-
 le  og  kulturelle  vurdering  af  matematik  har  som  konsekvens  at  det 
 ikke at opfylde forventningerne til skolematematikpræstationer, anses 
 for at være et problem, og det sætter det lavtpræsterende individ i en 
 vanskelig position. Skolematematik konfigurerer en social norm. Ved 
 at anlægge det perspektiv som børn på kanten af denne sociale norm 
 har, håbede jeg at kunne opnå en værdifuld indsigt i skolematematik 
 som ikke er let tilgængelig fra andre kilder.  


Ledespørgsmålet  blev  oversat  til  følgende  forskningspørgsmål  og 
 underspørgmål: 


Hvordan  oplever  børn  at  være  i  vanskeligheder  med  at  lære 
 matematik? 


o  Hvilken  mening  tilskriver  disse  børn  matematik, 
matematikundervisning og matematiklæring? 
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o  Hvordan  oplever  disse  børn  inklusions  og  marginalise-
 ringsprocesser i forbindelse med matematikundervisning? 


o  Hvordan  kan  disse  børns  fortællinger  kontekstualiseres  og 
 teoretiseres? 


Metodologisk anlagde studiet en narrativ tilgang indenfor et socio-
 politisk  perspektiv.  Forskningsspørgsmålet  blev  undersøgt  med  en 
 serie livsverdeninterviews med 10-11- årige skolebørn og omfattende 
 observationer af deres matematikundervisning. 


Projektet  er  matematikdidaktisk  forskning,  men  hører  ikke  til  i  et 
 veldefineret  underområde.  Derimod  knytter  det  an  til  et  krydsfelt 
 mellem  en  række  underområder  såsom  forskning  i  specialundervis-
 ning i matematik, forskning i affektive og følelsesmæssige aspekter af 
 matematikundervisning, forskning i kulturel diversitet og matematik-
 undervisning  samt  forskning  i  matematikundervisning  i  et  socio-
 kulturelt perspektiv. 


Afhandlingen  er  struktureret  i  fire  kapitler  der  skaber  en  ramme 
 om  en  kerne  bestående  af  seks  peer-reviewede  artikler  der  er 
 publiceret eller indsendt til publikation. Det første kapitel introducer 
 afhandlingen  og  beskriver  mine  tanker  fra  starten  af  projektet.  Det 
 andet  kapitel  beskriver  det  empiriske  arbejde.  Tredje  kapitel 
 indeholder  de  seks  artikler.  I  det  fjerde  kapitel  diskuterer  jeg 
 artiklerne i forhold til forskningsspørgsmålet. 


Artiklerne  viser  at  børn  skaber  mening  i  deres  levede  erfaringer 
 med  matematik  fra  et  perspektiv  der  omfatter  hele  deres  liv.  Deres 
 fortællinger udgør et gyldigt datasæt der giver interessante indsigter 
 i matematikundervisning som ikke kan opnås ad anden vej. Børn ’på 
 kanten’,  det  vil  sige  børn  hvis  tilhørsforhold  til  det  sociale  felt  af 
 normalitet var draget i tvivl, var særligt indsigtsfulde.   


Metodologiske  og  teoretiske  spørgsmål  har  været  tæt  sammen-
vævede  gennem  projektet.  Ideen  var  at  udforske  det narrative  mod-
stykke  til  børns  levede  erfaringer  med  at  være  i  vanskeligheder  i 
matematik.  Fortællinger  er  af  natur  både  personlige  og  sociale  fordi 
de kommunikerer forestillinger mellem individer, og fordi de trækker 
på diskursive ressourcer i omgivelserne. Disse teoretiske overvejelser 



(14)var  også  metodologiske  idet  de  havde  implikationer  for  den  type 
 empirisk materiale (fortællinger) som jeg havde brug for.  


Teoretisk har det i tiltagende grad givet mening at tænke på mate-
 matikundervisning som en socialt konstrueret praksis, fordi det åbner 
 for  etnografiske  og  sociologiske  tilgange  til  matematikdidaktisk 
 forskning.  Det  har  gjort  det  muligt  at  øge  min  forståelse  af  hvordan 
 individet  er  indfældet  i  det  sociale,  i  dette  tilfælde  børn  i  vanskelig-
 heder i matematik.  Levede erfaringer  bliver fortalt som historier om 
 identitet  og  mening.  Fortællingerne  komponeres  ud  fra  narrative 
 elementer i omgivelserne samt børns forgrunde og baggrunde. Der er 
 to  slags  identitetsfortællinger:  faktiske  og  designerede  (forventede). 


Det  er  fra  kløften  mellem  faktiske  og  designerede  identiteter  at 
 læringsintentioner og læringsbestræbelser udgår. Læringshandlinger 
 bliver  da  levede  erfaringer  og  bliver  fortalt  som  fortællinger  om 
 identitet og mening.  


Denne  model  er  som  enhver  anden  model  en  forenkling  af  en 
 uhyre kompleks mængde af vekselvirkninger. Ikke desto mindre gi-
 ver modellen en forståelse af hvordan ændringer kan afstedkommes. 


Den  peger  på  tre  områder  at  intervenere  på  hvis  man  vil  forbedre 
støtten til børn som er i vanskeligheder med at lære matematik. Disse 
angår de læringsaktiviteter der former de levede erfaringer, værditil-
skrivningerne  i  det  diskursive  felt  der  gennemstrømmer  matematik-
undervisning, inklusive diskurser om vanskeligheder og immigranter 
og deres børn, samt de socio-politiske omgivelser som børn fortolker 
som deres forgrund.  
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Chapter 1: Preparations 


This  thesis  describes  the  findings  from  my  PhD  project  titled 


‚Difficulties in learning mathematics – students’ voices‛. It arose out 
 of an interest from my ongoing work as teacher educator. The project 
 commenced  on  1st  August  2004  at The  International  Doctoral  School  of 
 Technology  and  Science,  Aalborg  University.  My  supervisor  is 
 Associate Professor Paola Valero, Department of Education, Learning 
 and  Philosophy.  The  study  was  financed  by  VIA  University  College 
 (in the beginning by Skive Seminarium and CVU Midt-Vest) and The 
 Danish  National  Graduate  School  of  Science  and  Mathematics 
 Education (NADIFO).  


The  thesis  consists  of  four  chapters  that  construct  a  frame  around 
 the core of the thesis consisting of six peer-reviewed papers that have 
 been  published  or  submitted  for  publication  in  different  conference 
 proceedings,  books  and  journals.  This  first  chapter  introduces  the 
 thesis  and  describes  my  thoughts  from  the  inception  of  the  project. 


This chapter includes the justification of the research question and its 
 theoretical  and  methodological  background  as  it  was  conceived 
 before  the  empirical  work  began.  The  second  chapter  describes  the 
 empirical  work,  including  the  observations  and  interviews  and  the 
 adjustments the project underwent during the confrontation with the 


‚real  world‛.  The  third  chapter  contains  the  six  published,  or  in  the 
process of being published, papers after initially giving full references 
and  publication  status  for  them.  In  the  fourth  chapter,  I  discuss  the 
papers in relation to the research question. This chapter also provides 
a conclusion, discusses implication and suggests further research.  
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The structuring of a thesis as a collection of papers ‚wrapped‛ up 
 with introductory and concluding  sections  has allowed me having a 
 sense of rounding up the research experience during the time of my 
 PhD project. On the one hand, the experience of working on  several 
 publications  has  been  important  in  meeting  present-day,  academic 
 publication  requirements.  On  the  other  hand,  the  writing  of  three 
 more  additional  wrapping  chapters  has  allowed  me  a  more  general 
 and  coherent  reflection  on  the  material  presented  in  the  papers. 


However, this thesis format raises an issue of repetition. Each paper 
 will have a shorter or longer description of the project, its theoretical 
 framework  and  methodology  in  order  to  form  a  coherent  and 
 comprehensive  text  in  its  own  right.  These  descriptions  inevitably 
 have  commonalities  and  yet  they  are  not  identical  because  of  the 
 contexts  of  the  papers  and  the  different  times  at  which  they  were 
 written, thus reflecting the progress of my thinking.  


This has implication in regard to what to include in the wrapping 
 chapters.  On  one  hand,  the  chapters  should  not  repeat  what  is 
 already  said  in  the  papers  and  on  the  other  hand  they  need  to  be 
 coherent and so will deal to some extent with the same matters as the 
 papers. The choice I have made is to write the remaining part of the 
 introduction  as  a  partly  historical  account  of  my  thinking  about  the 
 project in the first half of its duration until I started the field work in 
 the latter half of 2006. The account is based on documents written in 
 that  period  such  as  study  plans  and  other  project  descriptions.  This 
 procedure  does  not  do  away  with  repetitions  but  gives  an 
 opportunity to include background information and a fuller account 
 of the overall project than what has been possible to do in the papers. 



Justification 


In this section, I deal with the question of why it is of interest to study 
students’ experience of being in difficulties with mathematics. When 
the  project  was  formulated  in  early  2004,  it  had  to  be  justified  in 
relation  to  the  field  of  mathematics  education  research,  in  particular 
to  Danish  research,  and  in  relation  to  my  employer,  Skive 
Seminarium,  and  the  research  development  program  at  CVU  Midt-
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 conceived  in  2004  until  the  field  work  started  in  the  second  half  of 
 2006.  It  reflects  the  composite  set  of  justifications  as  they  were 
 expressed in project proposals and study plans3, project descriptions 
 and a conference paper (Lange, 2005b; 2006; 2007). At that time, I saw 
 three main reasons to do this research. They related to the importance 
 of low achievement in mathematics, the absence of research in special 
 needs  education  in  mathematics  in  Denmark,  and  the  demand  for 
 knowledge in the same field. 


The  first  reason  was  related  to  the  great  importance  to  society  as 
 well  as  to  the  life  of  the  individual  that  is  ascribed  to  school 
 mathematics  (Niss,  1996).  School  mathematics  traditionally  plays  a 
 major  role  in  the  social  stratification  of  the  students  in  the  school 
 system.  Many  students  in  compulsory  school  do  not  meet  the 
 expectations  of  mathematics  achievement.  The  2003  survey  in  the 
 Organisation  for  Economic  Co-operation  and  Development  (OECD) 
 Programme for International Student Assessment (PISA 2003) found 
 that  16  percent  of  15-year-old  Danish  students  performed  at  the 
 lowest level of proficiency or below (Mejding, 2004, p. 52). Of course 
 such  figures  depend  on  how  they  are  defined  and  measured. 


However,  the  proportion  is  consistent  with  other  measures. 


According  to  the  Danish  Ministry  of  Education  10-12  percent  of  the 
 Danish students in primary and lower secondary school have special 
 educational needs in mathematics, and more than 15 percent can only 
 with  difficulty  solve  more  complex  tasks  in  mathematics 
 (Undervisningsministeriet,  2003,  p.  70).  In  a  longitudinal  study 
 Engström  and  Magne  (2003)  reported  that  the  lowest-achieving  15 
 percent of Swedish students in year 9 performed at a level equivalent 
       


2 Skive Seminarium was a College of Education. It was part of CVU Midt-Vest that 
 comprised a number of professional education institutions in the Mid-Western part 
 of Jutland. It was later merged with other institutions to form VIA University College 
 that includes most of the professional education institution in the mid part of Jutland. 


3  The  documents  are  ‚Ansøgning  til  CVU  Midt-Vest  om  flerårsaftalemidler 
2004/2005‛ of 1. March 2004, ‚Forslag til studieprogram for ph.d. project i Learning 
Difficulties  in  Mathematics‛  of  28  September  2004,  ‚Provisional  Study  Plan‛  of  14 
April 2005, and ‚Final Study Plan‛ of 6 March 2006. 
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to  that  of  average  students  in  year  4  to  5.  These  students  can  cope 
 with  one-step  tasks  posed  in  simple  language  and  using  trivial 
 commonplace  skills  that  may  not  even  have  been  learnt  at  school. 


Changes in curriculum had very little effect in this respect. I attended 
 Engström  and  Magne’s  presentation  of  their  study  at  the  10th
 International Congress on Mathematics Education (ICME 10) in 2004. 


In  their  view,  it  was  the  school  system  that  produced  students’ 


difficulties (Engström & Magne, 2004; Scherer, 2008).  


As  a  school  subject,  mathematics  has  a  tremendous  authority. 


Having  difficulties  with  mathematics  is  a  serious  issue.  Success  or 
 failure in mathematics at school has a decisive influence on choice of 
 further education and career both with regard to access and necessary 
 self-confidence. Mathematical competencies are of importance to life 
 as citizen and private individual, social life and everyday life (Niss & 


Højgård  Jensen,  2002).  Just  like  mother  tongue  competency, 
 mathematics is associated with a basic literacy – and a corresponding 
 illiteracy in case of its absence. In PISA  this importance is expressed 
 in a definition of mathematical literacy as 


an  individual’s  capacity  to  identify  and  understand  the  role 
 that  mathematics  plays  in  the  world,  to  make  well-founded 
 judgements and to use and engage with mathematics in ways 
 that meet  the  needs  of  that  individual’s  life  as a  constructive, 
 concerned  and  reflective  citizen  (OECD,  2004,  p.  37;  Danish 
 translation in Mejding, 2004, p. 38). 


It  is  a  serious  matter  for  a  child  not  to  be  successful  in  gaining 
 functional  mathematical  skills.  This  lack  of  success  may  have 
 consequences for both the child’s perception of their own capacity to 
 manage the challenges of schooling, and to their future education and 
 life.  


The  socio-cultural  significance  of  mathematics  constitutes  low 
 achievement  in  mathematics  as  a  socio-educational  problem  on  a 
 social  level,  and  as  a  problem  beyond  the  control  of  the  affected 
 children  at  an  individual  level.  In  this  study,  I  take  a  view  that 
 mathematics education in school is a social practice or set of practices. 


Different  participants,  such  as  policymakers,  mathematicians, 



(20)teachers,  school  authorities,  children,  parents,  construct  practices  of 
 mathematics education in social, historical, and cultural contexts and 
 processes  (Valero,  2002).  The  practices  encompass  forms  of  talking, 
 systems  of  reason,  expected,  valued  ways  and  norms  of  acting, 
 understanding, achieving and so on.4  


For  a  long  time,  there  has  also  been  a  high  valuation  of 
 mathematics,  ascribing  to  it  both  great  socio-economical  importance 
 as  well  as  intellectual  superiority.  In  our  culture,  ‚being  good  in 
 math‛ is more or less the same as being ‚bright‛ or ‚intelligent‛, and 
 is often conceived almost as a genetic trait of a person. Mathematics 
 traditionally has played a big part in the sorting and stratification of 
 the students which is one of the functions of school. The association 
 of  intelligence  with  performance  in  mathematics,  reinforced  by  the 
 ostensible  objectivity  of  assessment  in  the  subject  (Wiliam, 
 Bartholomew,  &  Reay,  2004),  naturalises  the  stratification.  Low 
 achieving  children  are  confronted  with  not  fulfilling  an  important 
 social  norm  and  must  form  their  identity  and  their  conception  of 
 mathematics education in this light.  


The second reason related to the fact that research in mathematics 
 education  in  Denmark  was,  and  still  is,  small  in  volume.  Research 
 based  knowledge  of  typical  Danish  mathematics  teaching  and 
 learning  is  lacking5.  Research  in  special  needs  education  in 
 mathematics is scarce in Denmark6, and research based knowledge of 
 practice  in  the  field  is  almost  non-existent.  However,  the  interest  is 
 growing  in  Denmark  and  the  other  the  Nordic  countries.  Nordic 
 Research  Network  on  Special  Needs  Education  in  Mathematics  was 


      


4 To be sure, to state that mathematics education is a social construction does not 
 mean that it is an arbitrary or accidental construction, or that it can be ‘reconstructed’ 


in a simple effort of will. 


5 This complaint was for instance expressed in a report from the Danish Ministry 
 of  Education  (Undervisningsministeriet,  2006).  An  ongoing  Ph.D.  study  by  Arne 
 Mogensen will provide much needed data in this area. 


6  The  exceptions  are  Lena  Lindenskov,  Tine  Wedege  and  Lene  Østergaard 
Johansen; however, they have mainly addressed adults’ mathematics learning. 
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established in 20017. Its biannual research conferences have attracted 
 a  growing  number  of  participants,  from  around  30  in  2001  to  more 
 than 90 in 2005, and also from Denmark  (Malmer, Magne, & Lunde, 
 2002; Engström, 2004; Linnanmäki & Gustafsson, 2009). My study lies 
 within this research context; it is related to other research in the field 
 of  special  educational  needs  in  mathematics,  and  it  addresses  a  gap 
 and a need on a national level.  


Connected  to  the  limited  amount  of  research  was  a  growing 
 demand for knowledge on special needs education in mathematics in 
 Denmark.  This  was  my  third  reason  for  wanting  to  engage  in  this 
 research. This demand came ‘from below’ from the many participants 
 at  conferences  for  teachers  on  the  subject8,  and  ‘from  above’  by  a 
 focus  on  special  education  from  political  and  administrative 
 quarters9.  In  addition  it  was  recognised  that  the  field  is  poorly 
 documented  (Egelund,  2003b;  2003a;  2004).  The  interest  in  special 
 education  was  motivated  by  a  concern  for  efficiency  and  economy, 
 but  also  by  the  inclusion  agenda  put  forward  by  the  Salamanca 
 declaration  (UNESCO, 1997). At the same time, political reactions to 
 recent  international  surveys  (PISA,  Trends  in  International 
 Mathematics  and  Science  Study  (TIMSS))  put  improvement  of 
 mathematics  education  on  the  agenda  of  educational  policy  (e.g. 


Undervisningsministeriet, 2006).  


Pre-service and in-service teacher training and further education of 
 teachers  and  teacher  educators  is  the  most  important  way  to 
 communicate research and development in mathematics education to 
 teaching  practice.  My  study  combined  with  my  professional 
       


7 The  network  was  formally  constituted  in  2003;  see 
 http://www.matematikkvansker.net/  


8  Most  notably  ‚Regnehuller  –  Konference  om  matematikvanskeligheder  på  alle 
 alderstrin‛  at  Frederiksberg  Seminarium,  February  2004  (see 
 http://www.regnehuller.dk),  and:  ‚Matematikundervisning  og  rummelighedens 
 paradoks  -  integration  eller  inklusion?‛  in  Aalborg,  November  2005,  (see  
 http://matematikvanskeligheder.aau.dk/praktikker%20konference/Velkommen%20pr
 aktikerkonference2.htm). 


9  One  expression  for  this  is  the  extensive  government  programme  ‚Quality  in 
Special Education‛ (Danish acronym: KVIS - see http://www.kvis.dk/ ) 



(22)occupation  as  pre-service  and  in-service  teacher  educator  at 
 CVU Midt-Vest10  would  put  me  in  a  good  position  to  take  part  in  a 
 process  of  informing  and  improving  mathematics  education  in 
 general and special needs education in mathematics in particular. In 
 the next section, I describe in more detail how Magne’s (2001) review 
 of the literature on special needs education in mathematics points to 
 the  importance  of  the  socio-political  contribution  to  students’ 


difficulties in mathematics education. 


My  three  initial  justifications  for  undertaking  this  research  were 
 connected  to  the  interests  both  of  myself  but  also  the  organisations 
 that were funding my research. The justifications were related to the 
 important  role  that  mathematics  had  as  a  mechanism  for  social 
 stratification,  the  lack  of  research  on  mathematics  education  in 
 Denmark in the topic of students with special needs in mathematics, 
 and the demand by teachers for more knowledge in this area. At the 
 beginning stages, I anticipated that these justifications for the project 
 were  likely  to  bring  forth  new  knowledge  in  an  emerging  field  of 
 research,  as  well  as  to  impact  on  the  teaching  of  mathematics  in 
 schools.  



Fuel, idea and aims 


The  project’s  focus  was  on  children’s  perspectives  on  being  in 
 difficulties  with  mathematics.  Important  emotional  fuel  for  the 
 project  came  from  reading  Marit  Johnsen  Høines’  book  (1998;  1987) 
 on  teaching  mathematics  to  young  children.  I  had  read  it  with  my 
 teacher  students  several  times  over  the  years.  Every  time  I  read  it,  I 
 was  deeply  moved  by  her  description  of  how  some  of  these  young 
 children  were  awfully  forsaken  because  their  mathematics  teacher 
 did  not  understand  the  challenges  they  faced  in  learning 
 mathematics. I was upset when I sometimes heard of school leaders 
 who  said  that  he  (it  was  usually  a  he)  could  put  a  mathematics 
 textbook into the hands of any teacher and send them into a year one 
 class  to  teach  mathematics.  I  felt  that  teachers  with  a  restricted 
       


10 CVU Midt-Vest was later amalgamated into VIA University College, cf. Note 2. 
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understanding  of  what  is  at  stake  for  these  children  learning 
 mathematics could do considerable, far-reaching harm. I wanted the 
 voices of these children to be heard so that school leaders could make 
 more informed choices. 


The  original  –  and  maybe  naïve  –  idea  of  the  project  was  to  give 
 voice  to  children.  I  was  motivated  to  do  this  because  I  felt  that  the 
 children  in  question in  too many cases were subject to teaching that 
 was  insensitive  to  their  needs.  In  my  view,  the  ‘bottleneck’  to  better 
 teaching  was  not  absence  of  relevant  pedagogical  guidelines, 
 recommendations  and  teaching  resources11.  I  felt  that  especially 
 children  to  whom  school  mathematical  knowledge  did  not  come 
 easily  were  not  well  provided  for  by  ‘traditional’  mathematics 
 teaching  that  was  still  widespread  despite  curriculum  documents 
 stipulating child-centred teaching and inquiry-based learning etc. As 
 I saw it, mathematics teaching often appeared to be conceptualised as 
 instruction  in  rules  and  procedures,  presented  to  students  in  ways 
 that  made  no  connection  to  their  everyday  lives  and  leading  to 
 routines  of  behaviour  that  could  produce  correct  answers  to  closed 
 questions posed by ‚experts‛ such as the teacher or the textbook. This 
 was  a  teaching  that  reduced  the  knowledge  of  mathematics  to  its 
 symbolic, lexical, and procedural expressions. What students thought 
 when working with mathematics, how these thoughts were related to 
 other knowledge they had, what the properties of the material world 
 were,  of  which  mathematics  was  an  abstraction,  did  not  play  a 
 significant  role  in  dominant,  traditional  forms  of  mathematics 
 teaching.  Consequently,  the  mathematical  knowledge  that  students 
 acquired often could only be activated in rather narrow contexts, well 
 known  to  the  students,  and  for  many  students  only  to  a  limited 
 degree.  There  were  reasons  to  believe  that  this  kind  of  mathematics 
 education produced students with special educational needs and that 
       


11  From  Denmark  and  the  Nordic  countries  one  could  mention  the  curriculum 
 document  (Undervisningsministeriet,  2003);  textbooks  for  teacher  education  in 
 mathematics  (e.g.  Beck,  Hansen,  Jørgensen,  &  Petersen,  1999;  Høines,  1998);  and 
 literature  focused  on  special  needs  education  in  mathematics  (e.g.  Hansen,  Jess, 
 Pedersen, & Rønn, 2006; Lunde & Wahl Andersen, 2002; Malmer, 2002; Magne, 1998; 


2003). 



(24)the foundation for ‘their’ special needs was ingrained from their first 
 years at school (e.g. Thejsen & Hvid, 1999; Engström, 2003). I wanted 
 to  highlight  this  unjust  individualisation  and  privatisation  of  a  fault 
 in  the  educational  system.  The  production  process  of  students  with 
 damaged parts to their identity was a facet of mathematics education 
 that  deserved  attention.  For  these  reasons,  I  held  that  the  voices  of 
 children  experiencing  difficulties  in  learning  mathematics  were 
 valuable in their own right, worthy of being listening to and that they 
 represented  valid  experiences  of  school  mathematics  education.  I 
 hoped  to  stimulate  pedagogical  reflections,  maybe  even  actions, 
 among teachers and teacher educators. These would eventually result 
 in  changes  being  made  to  children’s  actual  experiences  in  learning 
 mathematics. 


Thus, the basic idea of the project was to call forth and listen to the 
 stories of children in difficulties with learning mathematics and try to 
 understand what they said from their perspective. I wanted them to 
 tell  me,  perhaps  indirectly,  about:  the  sense  they  made  of 
 mathematics  and  of  mathematics  teaching  and  learning;  about  their 
 experiences  of  learning  mathematics;  of  being  in  difficulties  in 
 learning  mathematics;  and  of  processes  of  inclusion  and 
 marginalization connected to mathematics teaching and learning.  


Recent  sociological  and  anthropological  research  in  childhood 
generally  recognises  children  as  actors  in  their  own  life  and  not  just 
objects  of  socialisation  (James,  Jenks,  &  Prout,  1997;  Kampmann, 
2000).  This  view  of  children  is  partly  formed  as  a  reaction  to  the 
definition  of  children  by  developmental  psychology  whose  strong 
interest  in  (normative)  developmental  phases  depicts  children  as 
incomplete  adults  and  hence  characterised  by  deficiencies.  In  their 
capacity  as  social  actors,  children  have  meaningful  and  interesting 
knowledge  and  experience  worth  studying  in  their  own  right 
(Højlund,  2002).  Their  experiences  and  stories  are  as  significant  and 
true as adults’ are. They possess knowledge of their own life and life 
situation,  and,  as  part  of  this,  their  mathematics  learning.  Children 
both have knowledge that is realized in action and knowledge in the 
form of reflexive consciousness. 
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Voices  of  children  could  inform  reflections  on  mathematics 
 education  in  two  ways.  First,  children  make  their  own  sense  and 
 construct  their  own  interpretations  and  meanings  of  school  and 
 school  subjects  and  this  is  both  informed  by  and  also  informs  their 
 own  conceptions  of  how  matters  of  the  world  are  connected.  Often, 
 these will be significantly different from those of adult professionals 
 both  in  respect  to  logic  and  structure.  In  children’s  stories,  I  would 
 seek  a  narrative,  experiential  knowledge  structure  that  would  be 
 different  from  and  even  cutting  across  that  of  teachers’  and  teacher 
 educators’  pedagogical/didactical  perspective.  Second,  because  low 
 achieving  children  are  generally  constructed  as  marginalized,  I 
 anticipated  that  they  could  present  ‘outsider  within’  perspectives 
 (Harding,  1991)  about  the  functioning  of  the  system,  that  cannot  be 
 obtained by other means.12 If adults do not listen to children, they will 
 be  unable  to  ever  hear  these  different  perspectives.  Statements  from 
 children  ‘at  the  edge’  may  be  effective  in  inducing  reflection  and 
 learning  processes  in  professional  adults  (Holmgaard,  2004; 


Krogstrup, 1997).  


However, along the way, I realised that listening and giving voice 
 alone does not make up a research aim. From life history research, I 
 learned  that  an  endeavour  to  ‘give  voice’  may  in  effect  ‘silence’  the 
 voices unless they are contextualized. Ivor Goodson put it this way: 


A  particular  problem  <  is  posed  by  those  genres  which  < 


have  sought  to  sponsor  new  voices  –  the  world  of  ‘stories’, 


‘narratives’  and  ‘lives’.  <  As  currently  constructed  these 
 genres  tend  to  lead  us  away  from  context  and  theorizing, 
 away  from  the  conceptualization  of  power.  /<  In  the 
 dialectical  development  of  theories  of  contextualities,  the 
 possibility exists to link our ‘stories’, ‘narratives’ and ‘lives’ to 
 wider patterns of structuration and social organization. So the 
 focus on theories of context is, in fact, an attempt to answer the 
       


12 Sandra Harding argues that there is a ‚scientific and epistemological advantage 
 of starting from the lives of those who have been devalued, neglected, excluded from 
 the  centre  of  the  social  order;  *...+  who  in  some  cases  provide  ‘outsider  within’ 


perspectives‛ (Harding (1991) quoted in Goodson, 2003, p. 5). 



(26)critique that listening to lives and narrating them valorizes the 
 subjectivity of the powerless individual. In the act of ostensible 


‘giving voice’, we may be ‘silencing’  in another way, silencing 
 because, in fact, we teachers and researchers have given up the 
 concern to ‘theorize’ context. (Goodson, 2003, p. 5) 


Therefore,  apart  from  contributing  to  research  in  mathematics 
 education research and doing it in a field that hardly was represented 
 in  Denmark,  my  research  aim  was  to  bring  to  the  fore  children’s 
 experiences of being in difficulties in learning mathematics. In order 
 to  do  this  I  had  to  conceptualise  and  theorise  their  narratives  in  a 
 wider  socio-political  context  of  the  social  practices  in  which  the 
 difficulties were constructed. 


Theoretical Considerations 


My  first  theoretical  considerations  were  inspired  by  Olof  Magne’s 
 systemic  conception  of  low  achievement  in  mathematics  and  Ole 
 Skovsmose’s  notion  of  foreground.  These  ideas  seemed  connected 
 because  they  did  not  limit  research  into  special  needs  education  in 
 mathematics just to what children bring into the classroom. 


Skovsmose  (2005)  developed  the  notion  of foreground  in  order  to 
 understand the hindrances and opportunities that children may meet 
 in  learning  mathematics.  An  individual’s  foreground  is  ‛the 
 opportunities, which the social, political and cultural situation provides for 
 the  person‛  (p.  6),  as  it  is  subjectively  perceived  by  the  individual. 


Learning  mathematics  is  an  intentional  act  and  acts  are  connected 
 with  meaning. ”In  order  to  establish  meaning  in  education,  students 
 should be involved in meaning production, and each student’s foreground is 
 an  essential  resource  for  this  production”  (p.7).  Children’s  foregrounds, 
 that is, their interpretation of their conditions and possibilities in life 
 is  thus  of  decisive  importance  for  ascribing  meaning  to  learning  of 
 mathematics.  I  see  the  notion  of  foreground  related  to  Bourdieu’s 
 notions of habitus and disposition. 


Mathematics  teaching  often  does  not  involve  students  and  their 
 perceptions  of  their  foregrounds  in  meaning  production. 


Consequently students are often left to themselves in making sense of 
mathematics (Alrø & Skovsmose, 1993), and may construct meanings 
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that  are  not  productive  to  the  learning  of  mathematics,  and  thereby 
 laying the foundations of a learning difficulty .  


According  to  Olof  Magne’s  review  (Magne,  2001;  cf.  also  1998; 


2002),  research  in  special  needs  education  in  mathematics  generally 
 takes  the  general  curriculum  as  the  norm.  Consequently,  special 
 needs education in mathematics is either based on a content deviation 
 model (the low-achieving student deviates from the norm in respect to 


‚mathematical capacity‛)13 or based on a behaviour deviation model (the 
 low-achieving student deviate from the norm in respect to biology)14. 
 Simultaneously, research with a cognitive orientation or with a deficit 
 approach  dominates  the  field.  Only  a  few  studies  try  to  catch  the 
 complexity  of  the  problem  with  a  systemic  model.  Magne  proposed  
 what  he  called  the factor-interplay-model 15  and  called  more  generally 
 for  ecological  systemic  thinking  (2002).  Low  achievement  in 
 mathematics  is  a  social  construction,  a  human  interpretation  of  a 
 relation  between  an  individual  and  its  surroundings.  The  student’s 
 learning  takes  place  in  a  network  and  numerous  factors  in  the 
 environment  influence  how  and  what  the  student  learns.  Defective 
 learning is a manifestation of imbalances in the system. The mismatch 
 may  be  described  as  a  conflict  between  the  child’s  ability  and  the 
       


13 The content deviation model has the mathematical subject matter as its point of 
 reference.  Research  focuses  on  students’  difficulties  to  attain  objectives  in  various 
 areas of mathematics. Related to the model is the notion that some students can learn 
 mathematics  while  others  cannot.  Consequently,  remedy  of  insufficient  learning 
 would  be  to  assign  students  tasks  of  lower  level  of  mathematical  complexity  or 
 exclude students from mathematics education (Magne, 2002). 


14  In  the  behaviour  deviation  model,  students’  mathematical  achievement  is 
 ascribed to biological conditions. Research may for instance try to elucidate relations 
 between  neuronal  impairment  and  mathematical  achievement.  The  idea  is  that  a 
 diagnosis  of  the  brain  function  of  the  low  achieving  student  can  give  teachers  and 
 therapists a solid foundation for tuition and rehabilitation of the student. Treatment 
 consists in organic or mental therapy (Magne, 2002). 


15  In  the  factor-interplay  model  ‚research  as  well  as  curriculum  innovation  and 
 teaching practice are approached from the notion of a complex vector space where, 
 among  other  factors,  three  main  vectors  are  considered,  namely  the  mathematical 
 contents, the pupil’s individuality and the social environment‛ (Magne, 2001, p. 12). 


See also (Magne, 2002; 2006) 



(28)objects of the environment. Thus, the learning disorder is not only to 
 be  attributed  to  the  child.  Rather  the  interplay  between  child  and 
 environment is where the dissonance arises and upsets the system.  


Some children can cope with and fulfil the norms and expectations 
 in school mathematics education. Some cannot and are called ‘weak’ 


or ‘bad’ in daily school jargon. The well performing are called ‘good’ 


or  ‘strong’.  The  social  valuation  of  mathematics  is  what  makes 
 children’s response to mathematics significant. On an individual level 
 achievement  in  mathematics  becomes  an  important  ingredient  in 
 children’s  self-image  (cf.  Linnanmäki,  2002;  2004;  Hannula,  Maijala, 
 Pehkonen,  &  Nurmi,  2005).  A  child  that  has  to  describe  herself  or 
 himself as ‚I am bad in math‛ is telling an important story of identity 
 (cf. Sfard & Prusak, 2005) with potentially heavy, short and long term 
 implications for life (Wiliam et al., 2004). These implications will have 
 an impact on children’s perceptions of their foregrounds. 


At  a  social  level,  the  significance  of  mathematics  is  related  to  the 
 emergence  of  the  category  of  ‚students  with  difficulties  in 
 mathematics‛  or  ‚students  with  special  educational  needs  in 
 mathematics‛  and  the  construction  of  measures  such  as  ‚special 
 (needs) education in mathematics‛. If mathematics was not attributed 
 significance in the way that it is, these categories would not come into 
 being.  A  child  who,  say,  does  not  play  the  violin  very  well,  is  not 
 categorised  as  having  ‚violin  difficulties‛,  as  not  complying  with 
 (international)  standards  of  ‚violin  literacy‛  or  attributed  a  ‚violin 
 disability‛.  Whatever  challenge  not  succeeding  in  playing  the  violin 
 may  pose  to  the  child’s identity,  it will  not  be  amplified  by  possible 
 social implications of the kind that relates to mathematics  (Damkjær 


& Lange, 2006). 


Thus, learning difficulties in mathematics are a social construction. 


The  socio-cultural  significance  of  mathematics  constitutes  low 
achievement  in  mathematics  as  a  socio-educational  problem  on  a 
social  level  and  as  a  problem  beyond  the  control  of  the  affected 
children  at  an  individual  level.  Mathematics  learning  has  a  serious 
impact  on  children’s  perceptions  of  themselves  not  only  as 
mathematics learners, but also as members of school community and 
society  in  general.  The  learning  or  non-learning  of  mathematics  is 
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also  a  construction  of  identity  and  this  has  an  effect  on  students’ 


foregrounds. 


Seeing  children  as  social  actors  raises  the  question  of  how 
 children’s  agency  links  with  social  structure,  including  low 
 achievement in mathematics.  Four main ideas makes the connection. 


First,  identities  are  narratives.  Identities  are  constructed  by  humans 
 and  are  shaped  collectively  rather  than  given.  Narratives  connect 
 individual agency and the social and cultural structure in which the 
 individual  acts.  We  narrate  ourselves  and  our  culture;  thus  our 
 identity  and  culture  are  narratives.  Meaning  and  significance  are 
 expressed in narratives. Bruner puts it this way:  


Narrative [is] both a mode of thought and an expression  of a 
 culture’s world view. It is through our own narratives that we 
 principally construct a version of ourselves in the world, and it 
 is  through  its  narrative  that  a  culture  provides  models  of 
 identity and agency to its members. (1996, p. xiv) 


Children’s  reflexive  knowledge  is  available  as  stories,  not  least 
 stories  of  identity.  Sfard  and  Prusak  (2005)  hold  that  identities  are 
 narratives,  that  they  are  collectively  shaped  and  consequently  link 
 agency and structure, and that identity narratives may be the missing 
 link  between  learning  and  its  cultural  context.  The  most  important 
 stories are often those that imply membership in, or exclusions from, 
 various communities. This assumption is discussed in more detail in 
 Paper 6.  


Second,  children’s  life  stories  may,  properly  contextualized  and 
 theorized  as  life  histories,  link  children’s  agency  and  low 
 achievement as a social structure (Goodson & Sikes, 2001).  


Third,  a  child’s  foreground,  the  interpretation  of  her  or  his 
conditions and possibilities in life is of decisive importance to her or 
his  possibility  to  ascribe  meaning  to  learning  of  mathematics  and  to 
the  interpretations  in  which  she  or  he  inscribes  mathematics  and 
mathematics teaching (Skovsmose, 2005; Alrø, Skovsmose, & Valero, 
2005).  



(30)Fourth, according to social learning theory (Wenger, 1998), learning 
 is  always  rooted  in  a  context  and  involves  identity,  meaning, 
 community  and  practice,  cf.  Figure  1.  This  means  that  children’s 
 narratives about their learning of mathematics will reflect  both their 
 individual meaning making and the narratives of their culture about 
 mathematics  teaching  and  learning.  Children  who  achieve  poorly  in 
 mathematics  do  not  fulfil  an  important  social  norm.  They  become 
 acutely aware of it in a way that children who fulfil the norm do not. 


‚Bumping‛ into the norm challenges their identity, the meaning they 
 ascribe to mathematics education and questions their belonging to the 
 learning  community.  They  are  potentially  pushed  to  the  margin  of 
 the learning community. From this position, they get a special insight 
 into mathematics education as a social system, which is expressed in 
 their actions and as reflexive knowledge. The latter may take the form 
 of stories, not least stories of identity and meaning. Seen this way, as 
 legitimate social actors, low-achieving children have something to say 
 about  mathematics  education  and  their  experience  is  a  valuable 
 source of knowledge about the system. 


Figure 1. Components of a social theory of learning (adapted from Wenger, 
 1998) 


The  conception  of  learning  difficulties  in  mathematics  as  a  social 
 construction  does  not  imply  that  they  are  arbitrary  or  accidental,  or 
 that they can be ‚un-constructed‛ in a simple effort of will or change 
 of  vocabulary.  Nor  does  it  mean  that  learning  difficulties  in 
 mathematics  are  not  ‚real‛  as  experiences  of  children,  teachers, 
 parents,  and  so  forth.  Learning  difficulties  in  mathematics  are  part 
 and  parcel  of  the  present  social  practices  of  school  mathematics 
 education. However, in line with Magne’s point of view (e.g. 2001) it 
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is  a  reason  to  avoid  essentialist  or  defect-oriented  language  that 
 attributes  the  difficulties  to  the  child.  Hence,  I  prefer  the  expression 


‚to be in difficulties‛ rather than ‚to have difficulties‛.  


In this perspective a child with learning difficulties in mathematics 
 exists by virtue of mathematics teaching; despite declared intentions 
 mathematics  teaching  produces  its  own  losers.16  The  impression  I 
 have from Magne’s writings and my own literature searches was that 
 that  few  studies  had  children’s  experiences  as  their  focus  and  try  to 
 explore them with a narrative approach.  



Focus and research questions 


From  the  beginning  of  the  project,  the  guiding  question  was:  What 
 may children in difficulties with learning mathematics teach us about 
 mathematics education? – where the  ‚us‛ included teachers, teacher 
 educators  and  researchers  in  mathematics  education.  Consequently, 
 the  focus  was  on  children’s  perspectives  on  learning  difficulties  in 
 mathematics.  What  did  it  mean  to  children  to  be  low  achieving  -  to 
 demonstrate mathematics learning to a lesser extent than expected by 
 curriculum  and  school  tradition?  I  wanted  to  know  what  sense  and 
 meanings  they  ascribed  to  school  mathematics,  and  how  their  self-
 concept, identity and social life were related to or influenced by their 
 problems  in  learning  mathematics.  Thus,  the  project  would  not 
 explain  students’  low  performance  or  analyse  the  mathematical 
 characteristics  of  students’  low  performance.  My  focus  was  on  the 
 relationship  between  children’s  experience  and  the  social 
 construction of difficulties in learning mathematics. 


The main research question was: 


      


16  On  a  didactical  note,  I  noticed  Magne’s  reminder  that  the  ‚mechanisms‛  of 
 learning are the same for all students:  


‚The  student’s  retention  tends  to  be  optimal  if  the  learning  and  instruction  is 
based  upon  thinking  strategies  and  constructive  activities.  Thus,  it  is  the  student’s 
own  efforts  to  learn  that  shall  be  ascribed  the  central  position  in  mathematics 
education.  Also  the  student  with  special  educational  needs  in  mathematics  learns 
through his/her own efforts with the aid of social tuition‛ (Magne, 2001, p. 13). 



(32)RQ:  How  do  children  experience  being  in  difficulties  with  learning 
 mathematics? 


However, ‚experience‛ is not a straight forward concept. How are 
 experiences ‘detected’? Hence, in order to operationalise the question, 
 a  sub-question  was  added  specifying  ‚experience‛  to  be  about 


‚meaning‛: 


SQ1:  What  meaning  do  these  children  ascribe  to  mathematics  and 
 mathematics teaching? 


I assumed that being in difficulty with learning mathematics would 
 raise  issues  of  inclusion  and  exclusion,  but  I  did  not  know  whether 
 this assumption was warranted. However, because such experiences 
 could seriously impact on children’s identity a separate sub-question 
 was devoted to them: 


SQ2:  How  do  these  children  experience  processes  of  inclusion  and 
 exclusion related to mathematics teaching? 


Later  in  the  development  of  the  project,  I  realised  the  need  for 
 putting children’s experiences into a context and to understand them 
 in a theoretical perspective and added a third sub-question:  


SQ3:  How  may  these  children’s  narratives  be  contextualized  and 
 theorized? 


Implicit  in  the  formulation  of  this  question  was  that  I  would  be 
 looking for children’s meaning ascriptions in their narratives.  


The  process  of  refining  the  focus  of  the  project  and  the  research 
 question took some time and is discussed in more detail chapter two. 


The  contribution  of  the  papers  to  the  exploration  of  the  research 
 question and sub-question is discussed in chapter 4. 


I  was  interested  in  children  whose  experiences  with  mathematics 
 and being in difficulties with mathematics were still in formation. As 
 to  the  nature  and  extent  of  difficulties  with  mathematics,  I  was 
 interested in children who achieved poorly in mathematics, but who 
 still attended normal classes.  


Children’s notion of mathematics, their conception of what kind of 


‘game’  school  mathematics  was,  or  to  use  Lena  Lindenskov’s  (1992) 
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concept  ‘the  student’s  own  learning  plan’,  seem  to  be  established  in 
 early  school  years  or  even  before  (Høines,  1998;  1987;  Fosse,  1995). 


For  this  reason,  I  thought  about  working  with  children  in  the  first 
 years  of  school  (beginner’s  level,  year  1  to  3).  I  knew  that  other 
 researchers  had  interviewed  very  young  children  (Doverborg  & 


Pramling  Samuelsson,  2000;  1999;  Andenæs,  1991)  but  as  I  had  no 
 professional  experience  with  such  young  children,  I  was  not 
 confident  to  embark  with  this  age  of  children.  Instead  I  decided  to 
 work with children at the middle level (year 4-6) and ended up with 
 children in  year 4. A discussion of  this process is  to be found  in the 
 next chapter.  



Methodological framework 


Children’s  perspectives  could  only  be  gained  from  watching  and 
 listening to children themselves. Therefore, the project needed to be a 
 qualitative  research  study  based  on  interviews  and  classroom 
 observations. I was inspired by literature on qualitative research (e.g. 


Olsen,  2002;  Kvale,  2004),  anthropology/ethnography17  (Ambrosius 
 Madsen,  2003;  Gulløv  &  Højlund,  2003;  Højlund,  2002),  and  life 
 history  research  (Goodson  &  Sikes,  2001;  Pérez  Prieto,  2000). 


Theoretically,  Bourdieu-oriented  sociology  (Bourdieu  &  Ferguson, 
 1999;  Prieur,  2002a;  2002b;  Reed-Danahay,  2005)  and  socio-political 
 approaches  to  research  in  mathematics  education  (e.g.  Valero  & 


Zevenbergen,  2004;  Ernest,  1998)  were  important  sources  of 
 inspiration for my thinking. The actual use of this literature appears 
 in the papers. However, I would like to point out that the discussion 
 in  the  Bourdieu  literature  about  the  need  for  the  researcher  to 


‚objectify‛  themselves  perhaps  has  been  more  influential  than 
 explicitly  discussed  in  the  papers  in  regards  to  sharpening  my 
 awareness of the ‚gaze‛ I was likely to have on mathematics teaching 
 and  learning  because  of  my  background  as  an  adult,  mathematics 
 educator.  


      


17 Ethnography may be simply defined as ”theories and methods to description of how 
people live and  make sense and  meaning in their social and cultural context.” (Ambrosius 
Madsen, 2003; my translation) 



(34)I  hold  the  basic  methodological  assumption  that  empirical  data 
 only comes into being through a perspective. Hence, there is no such 
 thing  as  ‘raw’,  ‘neutral’  or  ‘objective’  data.  Consequently,  I  try  to 
 avoid expressions such ‚data collection‛ that could indicate that data 
 is  ‘out  there’  and  the  researcher  just  picks  them  up.  My  perspective 
 on methodology is in line with Leone Burton (2005) in distinguishing 
 between  methodology  and  method,  the why  and  the how.  To  Burton 
 the  idea  of  value-free  research,  including  choice  of  theory  and 
 method, was untenable. Too often, she found, mathematics education 
 researchers  only  described  their  research  methods,  the how,  but  did 
 not  justify  them,  the why.  In  Goodchild  and  English’s  (2005,  p.  xii) 
 summary Burton’s position was: 


Methodology is about the underlying basis for the choices that 
 are being made; it includes a consideration of the researcher’s 
 beliefs,  attitudes  and  values,  the  research  questions  being 
 explored,  the  answers  being  sought,  and  crucially,  the  nature 
 of  the  key  informants  together  with  their  social  and  cultural 
 environments. 


Hence,  methodology  is  a  theory  and  analysis  of  how  research 
 should  proceed,  while  methods  are  techniques  for  gathering 
 evidence. Intertwined with these, there is often epistemology, which 
 is  a  theory  of  knowledge  or  a  justificatory  strategy.  It  follows  that 
 methodology  in  my  terminology  is  not  simply  a  set  of  procedures, 
 but  a  broader  conception  that  even  touches  on  how  procedures  are 
 connected with theory and with assumptions and ways of acting.  


From  the  onset  of  the  project,  I  did  not  have  one  single  theory  to 
 guide my study or a ‘big’ theory that allowed me to see ‘everything’. I 
 saw it as part of my study to construct a conceptual frame that could 
 provide  such  guidance  and  act  as  theoretical  lenses  with  which  to 
 analyze and grasp the material of the study.  


Data production 


My  main  data  was  interviews  with  children  in  primary  school.  The 
interviews  were  to  be  of  an  open,  loosely  structured  character  and 
take  place  in  an  atmosphere  of  genuine  interest  in  order  to  support 
and  stimulate  children  in  unfolding  their  narratives.  Hence,  the 
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interview  prompts  and  questions  were  to  be  initiating,  circular, 
 supporting,  and  clarifying  in  order  to  explore  the  children’s 
 perspective,  ‘world  view’,  learning  trajectory,  and  meaning  making 
 related  to  school,  teaching,  learning,  mathematics,  leisure,  friends, 
 mates,  interests,  etc.;  the  interviewer  needed  to  maintain  a  curious, 
 open minded, and non-interpreting state of mind. 


In this kind of interviewing, I was inspired by life history research 
 (Goodson  &  Sikes,  2001;  Goodson,  2005)  and  researchers  with 
 experience  in  conducting  interviews  with  children  (Doverborg  & 


Pramling  Samuelsson,  2000;  Andenæs,  1991;  Kampmann,  2000). 


According  to  Andenæs,  there  is  no  principal  difference  in  doing 
 qualitative interviews with children and adults; the challenges are the 
 same,  although  more  acute  with  children:  ‚When  interviewing 
 children, you have to put even more effort and care in the contract, in 
 establishing  a  common  focus  of  the  conversation,  and  in  motivating 
 and  create  optimal  conditions  for  the  interviewee.‛  (Andenæs,  1991, 
 p.  290;  my  translation)  The  interviews  needed  to  be  audio  recorded 
 and transcribed.  


I anticipated doing my field work primarily in one school class for 
 2-3  months  (Aug-Oct  2006).  I  wanted  to  mainly  observe  the 
 mathematics  lessons  for  this  time,  but  also  whole  school  days  and 
 breaks,  in  order  to  get  to  know  the  setting,  make  contact  with  the 
 children, and become accepted. The interviews were to take place in 
 this period. Initially, I wanted to interview approximately 8 children 
 in  pairs;  2-4  interviews  of  ½-1  hour  by  each  group.  According  to 
 experiences in life history research, this number of interviewees will 
 be  sufficient  to  provide  saturated  material18.  Prior  to  the  first 
 interviews, I anticipated following the interviewees through a whole 
 day  while  trying  to  look  at  the  world  with  their  eyes.  I  also 
 considered  other  possibilities  of  getting  narratives  and  perspectives 
 from children, such as having them take pictures of important places 
 or situations.  


      


18 Personal communication with Ivor Goodson 13 January 2006. 



(36)I  was  interested  in  mixed  groups  of  informants,  in  respect  to 
 gender  and  ethnicity.  At  a  later  stage  of  my  thinking  about  the 
 project,  I  decided  to  invite  all  the  children  to  participate  in  focus 
 group interviews in order to give them all a chance to take part in an 
 interview,  to  triangulate  and  to  support  my  selection  of  main 
 informants. 


During  the  observations,  I  also  wanted  to  have  informal 
 conversations with the children. The conversations were to be audio 
 recorded.  When  preparing  the  project,  I  considered  interviewing 
 children  while  they  were  working  with  mathematics  (cf.  Goodchild, 
 2005;  2001;  Lindenskov,  1992).  I  also  considered  video  recording 
 classes  to  support  my  field  notes  and  to  have  the  opportunity  to 
 stimulate the interviewee’s recollection.  


I  decided  that  the  interviews  would  be  audio  recorded  and 
 transcribed. Informal conversation and focus group interviews would 
 be summarized and only selectively transcribed. 


I  was  concerned  that  observations  and  interviews  require  the 
 interest and cooperation from one or more schools and teachers. This 
 could  imply  possibilities  or  limitations  and  influence  the  data 
 production. 



Ethical considerations 


In  the  research  literature,  ethical  matters  in  relation  to  research,  not 
 least  with  children,  are  discussed  in  some  length  e.g.  (Alderson  & 


Morrow,  2004;  Goodson  &  Sikes,  2001,  ch.  6;  Højlund,  2002,  p.  69f; 


Kampmann,  2000;  Morrow  &  Richards,  1996).  My  intention  was  to 
comply  with  the  general  recommendations  made  by  these 
researchers. Consequently, the children and their parents were asked 
to  give  their  informed  consent  and  their  anonymity  protected.  I 
intended  to  ensure  that  my  research  and  conduct  would  not  harm, 
exploit  or  have  negative  consequences  for  them  in  the  future.  The 
implementation  of  this  general  declaration  of  intent  is  discussed  in 
the next chapter. 
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Summary of chapter 1 


In  this  chapter,  I  have  outlined  my  initial  thoughts  and  inspirations 
 for undertaking the research. As a thesis done as a series of papers, I 
 decided  to  cope  with  repetitions  in  the  different  papers  and  the 
 wrapping chapters by showing how the project developed over four 
 and a half years. Although this does not reduce the repetition, it does 
 show how my thoughts developed and expanded. 


This  chapter  deals  specifically  with  the  conceptualisation  of  the 
 project up until the field work began. When I applied to start my PhD 
 study, it was clear that I had to work on an issue that was not just of 
 interest  to  myself  but  also  fulfilled  the  needs  of  the  organisations, 
 which were funding my study. I focussed on special needs education 
 in mathematics in Denmark for three main reasons. The first of these 
 were that mathematics has a significant role in society that is not the 
 case for other school subjects such  as physical education or for non-
 school  subjects  such  as  violin  playing.  The  second  reason  was  that 
 there  was  little  research  in  Denmark  in  mathematics  education 
 generally  and  special  needs  education  in  mathematics  more 
 specifically. The final reason was that there was  a growing call from 
 teachers  for  more  information  about  special  needs  education  in 
 mathematics.  However,  I  was  not  interested  in  special  needs 
 education  where  the  child  was  viewed  as  being  deficient.  Rather,  I 
 felt it was more beneficial to look at how children experienced these 
 mathematics education practices.  


The  consequences  of  my  initial  reflections  of  the  project  were  the 
development  of  one  main  and  three  sub-  research  questions  and  a 
methodological  framework.  The  next  chapter  describes  what 
happened when I took these original ideas out to meet the real world 
of schools and children. 
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