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Introduction

1

Introduction

The highest education is that which does not merely give us information but makes  

our life in harmony with all existence

– Rabindranath Tagore

Mathematics is often equated with precision and rigour manifested in symbols and proofs. 

As a school subject mathematics is also seen as a tool for moving towards abstraction and  

generalisation. Such is our belief about its esoteric position in human society that its origin 

in  human  ideas  and  human  endeavours  appears  obscure  and  counter-intuitive.  In  its  

endeavour towards abstraction and generalisation, school mathematics gets detached from 

the  routine  everyday  settings  and  requirements.  At  the  same  time,  knowledge  of 

mathematics  is  valorised  in  the  society,  and  is  seen  as  an  integral  part  of  the  school 

curriculum for all children. However, we may argue that it is the picture of mathematics as 

an esoteric collection of rules and formulae, unconnected with reality, leads to it being a  

subject that causes the greatest fear and sense of failure (National Council for Educational  

Research and Training [NCERT], 2006a). It is ironical that many who study mathematics 

formally in schools find it difficult and frightening and also opt out midway, but those who 

are outside of schools or have dropped out,  continue successful use of mathematics in 

different everyday settings and in work-contexts with or without being aware of it. 
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Chapter 1

This dichotomy between the two situations can be addressed if both the domains draw on 

from each other. In other words, one way to address this tension is by enriching school  

mathematics learning by connecting it with the outside world where mathematics remains 

hidden in the cultural practices, in artefacts, in work-contexts that children are familiar  

with. It is therefore pertinent to explore the nature of mathematics that remains embedded 

in the everyday world and the ways in which such knowledge emerges or is gathered. It is  

with this idea of exploration of what  school  going children encounter in their  outdoor  

activities and endeavours and whether or not such activities or artefacts bear elements of 

mathematics,  that  the  researcher  embarked on  this  study.  He  was  particularly  keen  to  

understand the work-context construction of mathematics and its pedagogical significance 

for  classroom learning.  This research study sought  to gain an understanding about  the 

connection between the work-contexts  that  many young children are  engaged in,  their 

identities, and knowledge of mathematics that they draw from such experience. Ways in 

which connections between work, knowledge and identity can illuminate school learning 

and aspects of  school  learning that  can facilitate building such connections,  have been 

investigated.  Opportunities  and  affordances  availabile  in  the  work-contexts  and  other 

everyday  settings  that  are  potentially  resource-rich  for  dealing  with  elements  of 

mathematics have been unpacked by what we (the researcher and his mentor) have termed 

as  archaeological  exploration.  This  thesis  has  also  uncovered  the  rich  resource  of  

measurement knowledge that children possess from their exposure to the work-contexts 

which is a new addition to the existing literature. Pedagogical significance of this study lies 

in the teaching intervention which has sought to merge students’ identities and exercise of 

shifts in the classroom norms to invite and connect out-of-school mathematics with school  

mathematics. In the process, the study has suggested that merging of students’ identities  

can facilitate transfer of knowledge and hence build a connection between both the forms 

of knowledge.

This thesis is not the culmination of the research study but a modest beginning of such 

explorations. We begin this opening chapter with an overview of the thesis along with brief  

summaries of the chapters that set the scene for the study and the thesis.
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Introduction

1.1 Structure of the thesis

This thesis is organised into eight chapters. Chapter 1 gives an introduction to the thesis 

and places the background and the context in which the research was undertaken. It also 

presents  the  motivation  and the  rationale  behind  the  study.  The  scope  of  the  study is 

discussed along with a discussion about the limitations of the study. At the end of the first 

chapter, a set of key terminologies with their working meanings that are widely used in this 

thesis are given. The other technical terminologies have been defined and discussed at the 

place where they appear.

Chapter  2 presents the context  of  the study by reviewing the relevant  literature  in  the  

domain  of  out-of-school  mathematics  and  mathematics  in  work-places.  This  review 

includes the insights obtained from the previous studies including those done in India in 

terms of distinction between out-of-school  and school  mathematical  knowledge.  In  the 

light of the “funds of knowledge” as a guiding notion of this study, the role of work in 

education  has  been  explored.  Debates  around  this  issue  are  located  in  the  context  of 

curriculum policy documents in India. The relevance of Gandhian “Nai Taleem” (“New 

Education”) in the present educational system has been noted by connecting it with the 

“funds of knowledge” perspective. This discussion provides a basis for the analysis in the 

subsequent chapters under different phases of the study and topics. Chapter 2 ends with an 

analysis of the “needs (for survival, to support family economically) versus rights (to get  

meaningful education)” debate in the context of the widely prevalent child labour in India. 

The analysis takes a critical look at the debates on the involvement of children in work  

practices in the light of the  Right to Free and Compulsory Education  as a fundamental 

right  and  underlines  the  need  to  look  at  the  notion  of  childhood  as  is  seen  in  the 

community.

Chapter  3  discusses  the  larger  study,  the  research  questions  and  the  research  design 

including the choice of the location of the study, the sample and methods. The significance 

of the location has been highlighted. The nature of work-contexts within the house-holds  

or in the neighbourhood in which the students are engaged are discussed. A broad sketch is  

drawn to introduce to the reader the location of the study, the community, the house-holds,  
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the neighbourhood, and the schools. A visit map of the conduct of the study and ethical 

considerations are presented as well. This chapter includes the preliminary findings that set  

the context of the study. 

Chapter  4  presents  the  work  profiles  of  the  sample  students  including  their  parental  

occupations to give a glimpse of the diverse work-contexts that children living in the field 

of the study get exposed to. This chapter further contains descriptive reports of four cases  

of  students  who  participate  in  work  contexts  by  focusing  on  their  exposure  and 

involvement in work practices and features of their mathematical knowledge. The four 

cases  are  then  drawn  together  and  supplemented  with  descriptions  of  other  sample 

students’ involvement in work-contexts. In this way, a more comprehensive sketch of the 

work-contexts that students in the sample are exposed to together with opportunities to 

acquire  mathematical  knowledge  is  drawn.   The  chapter  also  discusses  students’ 

arithmetical knowledge drawing on data from the first two phases of the study.

Chapter 5 analyses the opportunities and affordances available in diverse work-contexts  

and in everyday settings (drawn from case studies and supplementary data) for the learning 

of mathematics. This chapter discusses how handling of diverse goods or limited access to 

them, optimising resources and decision making processes create different possibilities of  

dealing with mathematical knowledge. In this backdrop, the chapter presents the features 

of participants’ mathematical knowledge in relation to out-of-school contexts. The chapter  

further  discusses  demathematisation  and  transfer  of  knowledge  and  directs  the  reader  

towards  the  existence  of  hybrid  forms  of  mathematical  knowledge.  It  discusses  how 

students’ identities are shaped through participation in work contexts. This chapter then 

traces the pedagogical implications arising from the above discussion. 

Chapter  6  unpacks  the  measurement  knowledge  embedded  in  various  work-contexts 

emergent  from  the  semi-structured  interviews  with  the  students  and  researcher’s 

observations of the community practices. The chapter begins with the review of literature  

on previous studies on measurement in the everyday work contexts as well as measurement 

learning as a school  curriculum topic.  A characterisation of out-of-school measurement 

related  experience  is  discussed  in  this  chapter.  A possible  connection  of  measurement 
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learning in both the domains (school and out-of-school) has been drawn which also traces 

the implications for classroom pedagogy. 

Chapter 7 presents an analysis of a teaching design experiment focusing on integrating 

students'  out-of-school  measurement  knowledge  and  school  learning  by  focusing  on 

conceptual  connections  and  on  students’ identities  and  their  possible  implications  for 

learning. One of the highlights of this chapter is the proposal of a classroom pedagogy that  

enables a series shifts in the classroom norms that might be needed to integrate out-of-

school and school learning.

Chapter 8 is the concluding chapter of the thesis which discusses the results and findings of 

the study and presents possible curricular and pedagogic implications. Future road-maps 

and directions for future research are also discussed.  The researcher at  the end of this  

chapter presents his postscript for the readers.

1.2 Rationale and motivation for the study

The  study  was  motivated  by  our  observations  during  initial  field  visits  and  during 

interactions  with  school  students  and  non  school  going  children  from  low-income 

settlements both in rural and urban conglomerations. These observations concurred with  

the  findings  of  previous  studies  that  children  living  in  disadvantaged conditions  often 

experience difficulties in learning mathematics in schools and face failure and in many 

cases drop out from studies (Sarama and Clements, 2009). Informal knowledge gained in 

out-of-school contexts remains poorly built on in the classrooms, which may be the reason 

for knowledge gaps that are detrimental to their progress in formal mathematics learning 

(Saxe, Guberman, Gearhart, Gelman, Massey & Rogoff, 1987). However, children who 

drop out of formal studies as well as children from economically poor families often get  

into income generating practices, where they acquire and successfully use their informal 

knowledge  of  mathematics.  It  is  expected  that  economically  active  surroundings  offer  

diverse  contexts  to  children  to  acquire  and  learn  mathematical  knowledge.  Therefore, 

identifying the mathematical learning opportunities from economically active surroundings 

and from community based social networks and building on such knowledge was thought 
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of as a way of making learning meaningful.

It is of interest to mathematics educators to explore whether students of a certain grade  

know a particular  mathematical  concept  from their  out-of-school  experiences,  ways  in  

which their prior math knowledge help them in gaining new knowledge in the classroom 

by building  on  their  out-of-school  knowledge  and whether  their  school  math  learning 

illuminates their everyday math knowledge. Also of interest are the questions about the  

knowledge  organisation  in  everyday  mathematics,  for  example,  its  forms  of 

representations, different and flexible ways to arrive at solutions, and how they differ from 

the  school  mathematics  in  terms  of  abstractions  and  procedures.  It  is  felt  that  the  

prevalence of everyday mathematics in the culture is a potential resource that can make 

school mathematics learning more effective. There are not many studies on how this can in 

fact be realised. Criticisms of efforts to use the insights from out-of-school mathematics in 

the  school  contexts  are  usually  based on a clear  separation between out-of-school  and 

school  knowledge  with  different  goals.  But,  researchers  adopting  cultural  perspective 

assume mathematical activities as embedded in culture and consider school mathematics as 

one  cultural  practice  of  mathematics  among  others  (de  Abreu,  2008).  Recent  studies 

however do not deny the distinctiveness of school and everyday forms of mathematics, but 

seek to blur the boundary between the two by allowing multiple points of connection to 

form a more hybrid form of knowledge (Nasir, Hand & Taylor, 2008). It is with this idea 

that we have explored what our participants know or can do, and what they have observed 

or  are  familiar  with  even  if  the  associated  mathematical  knowledge  is  partial  and 

fragmented.  Our  perspective is  to  explore  what  aspects can serve as  starting points  or 

building blocks for mathematical exploration in the classroom.

Research studies on out-of-school mathematical knowledge of children and adults have 

been  carried  out  in  many  cultures  since  the  1960s.  These  studies  have  explored  the 

contours of out of school mathematical knowledge, the ways in which it is acquired, and 

how  it  is  different  from  mathematics  learnt  at  school.  While  such  studies  initially 

communicated a promise of reshaping school math education based on what was known 

about out of school knowledge, there is still a lack of clarity about the implications of such 

studies  for  school  learning.  In  this  study,  we  have  explored  the  nature  and  extent  of 
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everyday mathematical knowledge possessed by middle grade school students living in an 

urban low-income settlement that has embedded in it a thriving micro-enterprise economy. 

Children  living  in  this  settlement  either  have  exposure  to  the  diverse  work-contexts 

prevalent  in their  neighbourhood or participate in and contribute to the production and 

income generation right from an early age. We also observed that they gained considerable 

informal  knowledge  from  outside  of  school  which  remains  unacknowledged  in  the 

classroom.  Use  of  such  informal  knowledge  to  support  classroom learning  have  been 

highlighted by several curricular documents as well as by researchers and philosophers  

(NCERT, 2005; 2007). The present study thus explores the prevalence of out-of-school 

mathematical  knowledge  among  students  from  the  low  SES  backgrounds  and  the 

implications for teaching and learning mathematics in school. 

In the course of our exploration of the nature and extent of the opportunities available to  

the middle graders to gather everyday mathematical knowledge, we have characterised the 

work-contexts  from a mathematics learning perspective.  Our  purpose is  to unpack and 

document the connections between students' mathematical knowledge, work practices and 

identities, and inquire into the implications of these connections for school learning.

1.3 Need for drawing on out-of-school mathematical 

knowledge during formal mathematics learning

With education becoming politicised throughout  the  world,  mathematics  education  has 

been in the focus of the politics of education (Valero, 2004). For educational researchers, it  

is important to understand the influence of low socio-economic conditions on mathematics 

learning.  Researchers  in  the  past  have  underlined  the  need  to  look  at  mathematics 

education  in  the  socio-cultural-political  dimensions  including  conceptual,  cognitive, 

historical,  epistemological,  and  ethical  (D'Ambrosio,  2010;  Skovsmose,  2009).  In 

mathematics  education  research  (henceforth,  MER),  it  is  increasingly  being  felt  that  

learning  mathematics  can  become  helpful  for  the  students  if  the  classroom  teaching 

involves familiar contexts and methods. The major educational policy document that is 

currently followed in India, the  National Curriculum Framework (NCERT, 2005), points 

out that “learning takes place both within school and outside school” and that “learning is 
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enriched  if  the  two  arenas  interact  with  each  other”  (p.  15).  The  Framework  gives 

importance  to  connecting  school  learning  with  the  child's  lived  experience,  “not  only 

because the local environment and the child’s own experiences are the best entry points 

into the study of disciplines of knowledge, but more so because the aim of knowledge is to 

connect with the world” (p. 30). Connecting with the child's environment also has a role to  

play in creating an educational culture that is equitable. “Our children need to feel that  

each  one  of  them,  their  homes,  communities,  languages  and  cultures,  are  valuable  as  

resources  for  experience to  be analysed and enquired into at  school;  that  their  diverse  

capabilities are accepted” (p. 14). The position paper of the Focus Group on the teaching of 

Mathematics expresses the same concern and emphasises the use of “experience and prior 

knowledge” to construct new knowledge in school mathematics (NCERT, 2006a, p. 8).

Mathematics is an important school subject taught right from the kindergarten level across 

most of the contemporary cultures. However, it is one of the least understood subjects and 

not many people feel comfortable with it (Bishop, 1988a). Post-Piagetian constructivism 

has emphasised the fact that a child's mind is not a tabula rasa, that children studying in 

elementary classes enter their schools with prior knowledge drawn from their environment  

and everyday experiences.  Hence,  it  is  of  importance to  a  community of  mathematics 

educators to investigate the kind of mathematics children draw from the outside world and 

in what ways, and the possible bearing that such knowledge might have on their learning 

of school mathematics.

1.4 Scope of the study

The findings from this study can be valuable for teachers, curriculum planners, educational  

thinkers and the research community. The study builds insights about potential resources 

available  in  the  everyday  settings  where  mathematical  elements  remain  embedded  in 

hybridised and opaque forms, but available to community members including students and 

children. It is important that curriculum planners and educational thinkers recognise such 

potential resources of knowledge and the value of work-context knowledge for making 

meaningful  connections  with school  learning.  Gandhi’s  vision  of  connecting education 

with work related knowledge and experience calls for such integration. Gandhi felt that  
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such “education alone is of value which draws out the faculties of a student so as to enable 

him or her to solve correctly the problems of life in every department”  (Gandhi, 1937, 

Complete Works, Vol. 69, p. 32 as cited in Govt. of India, 1999). He shared, 

“I hold that true education of intellect can only come through a proper exercise 

and training of the bodily organs, e.g., hands, feet, eyes, ears, nose, etc. In 

other words, an intelligent use of the bodily organs in a child provides the best 

and quickest way of developing his intellect” (Gandhi, 1937, Complete Works, 

Vol. 71, p. 122, as cited in Govt. of India, 1999).

Gandhi  argued  that  a  child  who  is  given  education  in  manual  vocation  would 

develop  a  “sound,  vigorous  academic  intellect  …  rooted  in  …  day-to-day 

experience” (p. 123). He advocated that,

“a proper and harmonious combination of all the three [vocation, mathematics 

and sciences, literature] is required for the making of the whole man and 

constitutes the true economics of education” (p. 124).

The learning of mathematics in school must therefore be framed in broad terms. It is aimed 

at acquiring understanding and insight and not at practical training. However, the existing 

curricula and teaching practices, in contrast to policy documents, serve to reinforce the 

separation  of  the  everyday  from  formal  school  learning.  Students  too  believe  in  the 

apparent disconnect between school and work-context knowledge and do not expect what  

they learn in school to be related to the knowledge that they acquire from out-of-school 

contexts. This study argues that experiences from everyday work-contexts make students  

familiar with artefacts and practices that represent a crystallised and embodied form of 

mathematics,  and  that  such  experiences  are  resources  to  make  potentially  powerful 

connections with school mathematics. It also argues that school mathematical knowledge 

represents a form of generalisation or abstraction consisting of ideas or constructs that 

illuminates  diverse  instances.  From a  standpoint  of  school  learning,  focusing  on  such 

generalisation can make school learning more meaningful. The present study unpacks the 

affordances created by the awareness or experience in diverse work-contexts for acquiring 
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measurement  knowledge  and  its  possible  connection  and  disconnect  with  school 

mathematics is presented.

This thesis also highlights aspects of the work-contexts that went beyond the researcher's  

expectations. For example, the work contexts were found to be richer and more diverse in 

potential and opportunities for uncovering and learning mathematics than was expected.  

They were multiple sources of gathering knowledge and about different kinds of work, 

perhaps linked to the special feature of the settlement. Furthermore, the rich knowledge of  

measurement available to children through diverse work-contexts that has affordances for 

classroom learning goes beyond what is currently available in the literature.

In the current economic scenario where knowledge is produced by the market demands and 

the markets determine what knowledge is, knowledge of mathematics is seen as necessary 

for  producing  economic  goods.  In  the  process  of  such  knowledge  production,  the 

community’s knowledge resources and social skills often make way for a wider process of  

demathematisation (discussed in Chapter 5). This study shows that work practices in the 

community resist  the  processes  of  demathematisation.  One of  the  contributions  of  this 

study has been the unpacking of mathematical knowledge of different forms which remains 

embedded in work practices and the different ways such knowledge is gathered by the 

children. This unpacking has curricular as well as pedagogical underpinnings.

This study points to the disconnection between students’ identities formed in out-of-school 

contexts as well as those formed during formal classroom learning. Formal mathematics 

learning  in  school  facilitates  shaping  of  students’ identity  as  learners.  However,  their  

exposure and experience in the out-of-school work-contexts help build their identities as 

knowers  and  learners  as  well  as  doers.  Students  draw  out-of-school  mathematical 

knowledge from their own work practices or by observing others work, which helps them 

look  at  themselves  as  “knowers”  of  some  body  of  knowledge  that  is  valued  in  the 

community.  The identity of a “doer” is shaped when children reflect on themselves as  

doing certain tasks in the out-of-school contexts, even if those tasks are fragmented, piece-

meal  or  routine house-hold chores.  The present  study has  argued that  when classroom 

teaching practices acknowledge students’ knowledge resource and allow merging of their 
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identities  then  such  practices  facilitate  building  powerful  connections  between  out-of-

school and school knowledge (of mathematics) and enhances understanding. The present  

study thus goes beyond the contemporary research on connecting students’ identities with 

classroom  norms  and  argues  for  bringing  together  students’  identities  and  funds  of 

knowledge.

1.5 Limitations

The intent of the study was to understand school going middle grade students’ out-of-

school mathematical exposure and knowledge and the opportunities and affordances that 

came from their everyday and work settings to gather such knowledge. The researcher thus 

needed to understand the patterns of the social networks and their ideas, beliefs and 

students’ immersion in them. The study was limited to Grade 6 students to carry out in-

depth study of their engagement in the work-practices. Some constraints and limitations of 

the study that arose due to various reasons are discussed below.

The  interaction  with  students  and  conducting  interviews  with  them  was  a  challenge.  

Though the researcher tried to conduct the interviews after building a personal rapport with 

the students,  there could be many invisible factors that might not have emerged in the 

responses. The researcher’s (male) gender and class location must have had an impact in 

the beginning particularly during interactions with the students, teachers and adults in the 

community. However, the researcher felt that such constraints had been overcome to quite  

an extent as the study progressed and as the researcher mingled with people in the field 

location. However, in such an eclectic exploration as was adopted in the study, there was 

also an ethical consideration about how deep one can probe about the family and work 

details  or  their  income  and  other  practices.  At  times,  respondents  might  have  felt 

uncomfortable  to  respond  despite  the  best  of  efforts  by  the  researcher  to  create  a  

comfortable environment or the respondent might have been too tired to respond. These 

affective factors could have limited the scope of the interviews.

The researcher also noted a different kind of limitation that arose due to the prevalent  

cultural  norms  which  did  not  allow  some  of  the  girl  students  to  freely  mix  with  the 
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researcher as much as boys could do. Though there were some enriching and engaging 

interactions with the girl students, it was easier for the researcher to venture out with the 

boys in the locality compared to girls. Similarly, it was easier to visit the work places or  

homes  of  the  male  students  than  female  students.  There  was  no  restriction  or  social 

binding, but the researcher felt that in some cases, a sense of inhibition worked among the 

girl students (barring a few exceptions) interacting with a male researcher like himself. For 

example, the boys were more forthcoming in sharing and talking about their work-contexts 

and were keen to be interviewed, or to take the researcher to their workplaces or to show 

him around.  The  researcher  tried  to  follow the  shared  patterns  of  beliefs,  values  and 

language of the community to the extent possible.

Although the overall study was ethnographic in nature, the researcher did not live in the  

community as  one of its  members.  However,  the  researcher made regular  visits  to  the 

school and to the locality for more than two and a half years spending rich amount of time 

in the field to understand the situations, peoples’ life-worlds and perceptions, and allowed 

room for issues to emerge over time. This being a prolonged study, the researcher was able 

to interact with a large number of people in this period, such as, many teachers working in  

the schools involved in the study, other members on the staff, several cohorts of students,  

many  residents  in  the  locality  and  community  elders  and  social  activists.  Hence,  the  

researcher could carry out extended observations of the students, teachers and community 

members  in the  study and could also immerse himself  in the  everyday settings  of  the 

community. In order to understand the issues that teachers need to grapple with as part of  

their work and “duties”, the researcher did however travel more than once from one of the 

teachers’ home to the school catching the early morning suburban train along with other 

teachers of different municipal corporation-run schools who were known to each other, and 

spent the entire “school-day” at school.

The vacation camp following the teaching design experiment  though conducted in  the 

school classroom set-up was a short, two-week long experiment with a long duration of 1.5 

hours per day unlike actual  classroom period lengths. The implications drawn are thus 

indicative and require more extensive, long-term work to acquire a firm footing. The caste, 

religion and ethnic dimensions operating in work contexts have not been looked at in this  
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study. Similarly, the use of language in terms of technical and mathematical registers and 

their overlap with home languages have not been explored barring a focus on the thematic 

categories that are prominently spoken by the community members.

1.6 Key terminologies and their meanings

We discuss below key terminologies used in this thesis and their broad meanings that were 

adopted and used in the study:

Affordance:  Characteristics  of a context  or  a setting that  hold possibilities of  potential 

actions for gathering knowledge or learning.

Classroom observation: A qualitative data collection technique by making notes about the 

goings-on inside a classroom through the senses of the researcher often by employing an 

instrument for recording (notebook, recorder, etc.) for the research study purposes.

Community network: Groups of families, adults and children in a community who keep in 

contact  with  each  other  and  exchange  information,  knowledge  and  experience;  inter-

connections within and across communities.

Ethnographic  exploration:  Inquiry  into  and  discussion  in  detail  about  an  unfamiliar 

domain in order to learn about it by examining the shared pattern of behaviour, beliefs, 

languages, community practices and activities. It involved an extensive fieldwork in terms 

of a prolonged period of observation and attempts to understand how the group functions.

Gross domestic product:  An economic statistic that reveals the state of the economy in 

terms  of  the  values  of  goods  and  services  produced  taking  into  account  measures  of  

expenditure and income. It is an important indicator of the economic conditions.

Low-income settlement: Habitat of people belonging to low-income groups; the settlement 

studied was old and established neighbourhood in central  Mumbai  with distinct  social  

norms and cultural practices.

Middle grades:  Grades 5-7 in schools in the state of Maharashtra are deemed as middle  
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grades (or upper primary grades) which together with the (lower) primary Grades 1-4 are 

known as  elementary  grades.  In  many  other  Indian  states,  Grades  1-5  are  deemed  as 

primary and Grades 6-8 are taken as middle grades.

Work: Activity involving physical and mental labour. Work is often a means of earning 

money but such a premise is not always correct.

Work-context:  Settings and practices involved in a particular work in which a group of 

people is engaged.

Socio-cultural practices: Practices embedded in the contexts of religious, ethnic, linguistic 

groups and practices associated with gender roles.

Thematic  categories:  Classification  into chunks  or  units  of  information  or  instructions 

based on certain themes. These are also the typologies frequently used by the community 

members which reflect parental aspirations, foreground and thoughts.  We have focused 

only on the thematic categories about children’s learning and education.
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 2

Setting the Context

The real voyage of discovery consists not in seeking new landscapes but in having new eyes.

– Marcel Proust

The late sixties and early seventies witnessed a spurt in research focusing on alternate ways  

of  learning  outside  of  school,  which  drew on  cultural  anthropology  to  analyse  various 

contexts that created the ground for learning in general. Cultural contexts of thinking and 

learning soon became part of the main focus of the mathematico-anthropological studies. 

For example, Michael Cole and John Gay's study in Liberia in western Africa in the sixties 

(Gay & Cole, 1967) looked at Kpelle children's learning of mathematics embedded in their 

cultural  practices.  Around the same time, Claudia Zaslavsky's study in Nigeria and East 

Africa focused on numeracy learning and use of patterns and shapes as part of the culture 

and work practices (Zaslavsky, 1973). Zaslavsky's work on  “sociomathematics of Africa” 

as she called it, revolved mainly around the “applications of mathematics in the lives of  

African people” (p. 7). This was also the time when Sylvia Scribner explored literacy and 

numeracy development among Vai people in Liberia in their everyday practices (Cole & 

Scribner, 1974; Scribner & Cole, 1978). Though there have been earlier studies and texts on 

numeracy  development  (for  example,  Karl  Menninger's  Number  Words  and  Number 

Symbols  in  the  fifties)  or  on  mathematical  development;  but  in  mathematics  education 
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research (MER), the studies done by Zaslavsky, Cole and Gay, and Scribner in many ways 

set the direction for future work that looked at mathematics learning as embedded in both 

cultural as well as work practices. Interestingly, it was also the time when there was a shift  

in the focus of the studies in cognitive psychology from individual psychological to socio-

cultural aspects of one's cognitive development. There was a shift in research from using 

Piagetian developmental  psychology framework to Vygotskian socio-cultural  psychology 

and social learning theory. It was also the time when research in MER began to use tools  

from cultural anthropology and drew on other socio-cultural tools looking for alternate ways 

of development of mathematical thinking and reasoning in individuals and this new trend 

bore  a  parallel  to  the  shift  towards cross-cultural  studies  that  was  already underway in 

developmental  psychology.  It  was  the  time  when  studies  in  MER  increasingly  started 

looking at one's cultural resources as well as at work practices as possible locations of math  

learning and development of mathematical cognition. These studies provided evidence to 

the growing belief and claim that school is not the only site of math learning but there exist 

other  alternative  sites  of  learning.  These  alternate  sites  are  interesting  for  educational 

researchers  to  look  at  for  they  entail  everyday  contexts  and  situations  which  create 

opportunities for children to acquire mathematical knowledge.

This chapter looks at the broad areas of research that  has investigated, as Saxe (1988b) 

contends, the critical questions of how children formed their mathematical understanding in 

out-of-school  contexts  such  as  work-contexts,  everyday  shopping  and  looked  at  the 

implications for mathematics learning in school (formal) settings. This chapter presents a 

review  of  the  previous  studies  on  out-of-school  and  school  mathematics  to  acquire  an 

understanding about the nature of the claims and counter-claims made about the overlaps, 

connections and disconnections between the two forms of mathematics. An attempt has been 

made to locate the direction in which the major studies in this area progressed and the 

broader themes of research that emerged. In the last three decades there have been many  

cross-cultural  studies  in  this  area  particularly located  in  Latin  American,  African,  Asia-

Pacific  countries  that  began  with  the  description  of  non-Western,  indigenous  forms  of 

mathematics and mathematics in work practices (Brenner, 1985, 1998;  Knijnik, 1998; Lave, 

1977, 1988; Lipka, 1991; Mukhopadhyay, 2013; Nunes, 1992; Nunes & Schliemann, 1985; 

Rogoff, 1997; Saxe, 1988a, 1988b; Scribner, 1984 and others). There have been studies in 

the US and UK and other other countries looking at  out-of-school  math in the Western  

setting and also comparative studies (viz., Civil, 1995; de Abreu, 2008; Guberman, 2004; 
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Masingila, 1993; Masingila & De Silva, 2001; Taylor, 2009 and others).

The review presented here further focuses on how the notion of Funds of knowledge have 

been used as a framework to examine the potential resource available to the community in  

the form of embedded mathematical practices in the work-contexts.  There are not many 

studies in MER other than those by Civil (1995), de Abreu (2008), Moll, Amanti, Neff and 

Gonzalez (1992) and a few others (viz., Andrews et al., 2005; Velez-Ibanez & Greenberg, 

2005) who have used this framework to explore the resources available in the community 

that can potentially support school math learning of the children. We have not come across 

many studies that have looked at middle graders’ varied exposure to work-contexts, diverse 

handling of goods and availability of rich cultural resources and funds of knowledge in the 

community in the literature on out-of-school mathematics. We wish to argue in the thesis 

that  such  opportunities  available  to  the  children  create  affordances  for  them  to  gather 

mathematical knowledge and to build a connection to their school mathematics learning. 

Our argument is based on the analysis of the students’ identities as they are shaped in their  

work-contexts, through their interaction with the economically active everyday settings, and 

funds  of  knowledge  that  they  have  access  to.  The  research  literature  that  forms  the  

background for the analysis consists of studies that have focused on students’ identities in 

out-of-school  contexts  and  in  the  mathematics  classroom settings.  There  are  not  many 

studies in MER that have looked at pedagogic approaches focused on building on students’  

identities  particularly for  connecting out-of-school  mathematical  knowledge  with school 

math learning and the pedagogical implications of analyses that use identity as a lens.

An important topic area of school mathematics that makes strong connections with out-of-

school knowledge is the topic of measurement. A review of the literature on measurement  

learning is presented in Chapter 6 to situate our discussion on the pedagogical implications 

of out-of-school knowledge for the learning of this topic in that chapter. 

One  may  also  pose  the  question  of  the  relation  between  out-of-school  and  school 

mathematics learning as a question of the transfer of learning. Hence, we briefly examine 

previous studies in MER which have addressed the problem of transfer as a goal of learning.  

The triad of work, knowledge and identity is thus important to be explored in MER which is  

the broad objective of the research study discussed in this thesis.

The next section situates the present study in the Indian context of the debates on work and 
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education and the notion of childhood. An exploration of this debate described in the section 

on “work and education” locates the present study in the historical backdrop of Gandhi’s  

Nai  Taleem  (Basic  Education)  and  Tagore’s  Sriniketan  experiment  of  developing 

individual's self-reliance (Das Gupta, 2008). It presents a review of the regulations on child 

labour  currently  enacted  in  the  Indian  context  and  also  in  the  backdrop  of  the  UN’s 

Convention on the Rights of the Children (CRC). This section looks at the broader issues of 

child labour in the context of the “needs vs rights” debate. 

2.1 Out-of-school Mathematics and School Mathematics

Out-of-school mathematical knowledge (also termed as “everyday” math, “street” math and 

“informal” math) of children  has been studied extensively beginning with the pioneering 

work of Nunes, Carraher and Schliemann (1985) and other authors in the Latin American 

and African countries. Notable among these studies were those carried out in Liberia in the  

mid-seventies (Lave, 1988), in Papua New Guinea in the late seventies and in the early  

nineties (Saxe, 2002, 1992, 1988a, 1988b), and in Brazil in the eighties (Carraher, Carraher 

& Schliemann,  1985,  1987;  Nunes,  Schliemann & Carraher,  1993).  These  studies  have 

looked  into  the  different  aspects  of  everyday  mathematics  developed  in  out-of-school 

settings and have compared this with school mathematics. Most of the studies referred to 

“out-of-school mathematics” or “everyday mathematics” as the form of mathematics that  

people use in everyday settings while engaging in contextually embedded practices, viz., 

work-contexts, everyday shopping, house-hold activities, games and so on. These studies 

focused  on  the  work-place  activities  of  street  vendors,  carpenters,  fishermen,  farmers, 

construction  site  foremen,  tailors,  carpet-weavers,  grocery-shoppers,  and  provided  a 

systematic  comparison  between  the  “everyday”  and  “school”  mathematics  primarily 

considering them as two forms of activities based on different cultural practices but on the 

same mathematical principles (Nunes, Schliemann & Carraher, 1993). These studies on out-

of-school  mathematics  have  also  indicated  the  differences  in  the  cognitive  features,  in 

mechanisms of  knowledge acquisition and procedural  differences  between out-of-school 

and school mathematics. 

To  take  an  example,  Carraher  and  Schliemann  (1985)  and  Carraher,  Carraher  and 

Schliemann (1985) presented a contrast between the problem-solving strategies adopted by 

the participants trained and untrained in school mathematics. Their study showed that some 
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school  students  did  not  realise  that  they  had  arrived  at  an  absurd  solution  in  a  simple 

subtraction problem. As an answer to 21 – 6 some students arrived at 25 and in another case 

while “solving 22 – 8, a child operated in the following way: 8 – 2 = 6; 8 – 2 = 6; 22 – 8 = 

66 ” (Carraher & Schliemann, 1985, p. 42). Among school students, Carraher et al. found a 

propensity  of  “counting  as  the  preferred  procedure”,  “limited  use  of  school-taught 

algorithms” and that “children rarely referred to previously obtained results when doing 

related exercises” (p. 37). In contrast, Bose and Subramaniam (2011) observed that a school 

student (middle grader) of 11 years (same age-group as in Carraher et al.’s study) who had 

diverse  work-context  knowledge  and  experience  could  not  only  realise  the  flaw in  his 

answer obtained through school taught long-division algorithm but he quickly corrected the 

answer  using  his  out-of-school  strategies  of  decomposition  and  sharing  (discussed  in 

Chapter 5).

Some other differences between school and out-of-school mathematics emerged in the later 

studies. For example, Brenner’s study (1998) on everyday shopping practices of Hawaiian 

school students highlighted the mismatch between the way school mathematics curriculum 

dealt with numbers and their place values and the corresponding use of place values by the  

students during economic transactions in the shopping contexts. She showed that students 

made less use of pennies as compared to dollars or cents (bigger quantities) whereas in  

schools the place values are taught in the reverse order, beginning with units, tens, hundreds 

and so on with an assumption that pennies as currency units would be the simplest quantities 

to deal with at the outset (Taylor, 2012). In the everyday shopping context, it is a common  

practice to begin with higher denominations first and then gradually narrow down to the 

smaller  parts  or changes. Brenner’s study about  how school children made sense of the  

currency denominations reflected children's  knowledge of currency related experience in 

their  everyday contexts.  Recent  studies by Taylor (2009,  2012) have further shown that 

children handled contextual arithmetical computations easily when dealing with numbers as 

money and currency denominations as compared to when similar problems were presented 

in decontextualised situations.

2.1.1 Mathematics in diverse work-contexts

Among the studies that focused on the work-contexts for understanding the development of 

individual's  mathematical  cognition  are  Sylvia  Scribner's  study  (1984)  of  the  US  dairy 
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workers  in  late  seventies  and  early  eighties,  Jean  Lave's  study  (1977)  of  the  tailoring 

apprenticeship in Liberia in the seventies, Terezinha Nunes' study (1985, 1993) with the 

Brazilian construction foremen in the eighties, and Geoffrey Saxe's study (1988, 1992) with 

Brazilian candy sellers around the same time. These studies pioneered and influenced the 

emergent field of research in cultural psychology as well as in ethnomathematics. 

Scribner's study (1984) provided a connection of the individual thinking in workplace and in 

schools. She looked at dairy workers' different kinds of actions with varied number of dairy 

products (around “220 items” of varied products – milk, cheese, yogurt, fruit drinks and 

others) and the way they assembled and priced orders. Items under each kind varied by size 

and qualitative characteristics such as flavour or fat content (p. 200). Her study showed  the 

purposive nature of the workers' cognitive strategies who looked for ways that were flexible 

and which minimised their effort to accomplish a task. Furthermore, the workers’ actions 

reflected less application of formalisms learnt at schools while engaging in complex mental 

processes  for  their  actions  (Rogoff,  1997).  In  her  work,  Scribner  illustrated  the 

environment's functional role in practical problem solving situations where settings function 

as symbols. For example, delivery drivers who transport dairy products often use “case” as a  

quantification of a variable in an arithmetic problem task. For her, “environment” meant all  

the  social,  symbolic  and material  resources  around the individual  doer.  She argued that 

“social knowledge is incorporated in the way dairy products are stacked in the warehouse:  

milk,  cheese,  and  fruit  drinks  are  not  distributed  at  random”  but  stacked  at  particular  

locations depending upon the “proximity to where they are packed, proximity to similar 

items and floor space” (Scribner, 1984, p. 204). She highlighted that workers often sought 

such solution modes that were economical, required lesser effort and steps, and with least  

complex procedures. Different sets of workers, viz., assemblers, inventory staff and delivery 

drivers had different ways of accomplishing their tasks and problems but they all indicated 

use of “effort-saving strategies” and “procedures for simplifying and shortening solutions in 

different problem settings” (Scribner, 1986, pp. 25, 26). One of the main implications of 

Scribner's  dairy  study  has  been  the  unpacking  of  the  multiple  ways  in  which  the 

complexities of the working knowledge and illustrations of the actions were guided by the 

social  knowledge (physical  environment and symbolic forms,  i.e.,  the case size  and the  

available physical space) that helps to shape the task according to the human needs.

Lave  (1977,  1988)  in  her  study  with  Liberian  tailors  learning  the  traditional  forms  of 
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tailoring task highlighted the prevalence of a “curriculum” that follows different stages of  

task learning through which a novice (or a beginner) turns into an expert. In the beginning at 

the first stage, novices do mere observation of the ongoing tasks and assist co-workers and 

slowly graduate through apprenticeship and eventually learn to become a task-expert. Lave 

illustrated that a sequence of training follows and an evaluation by experts or senior co-

workers  by  observations  is  routinely  carried  out  by  providing  immediate  feedback. 

Opportunities  for  self-correction  was  another  feature  that  Lave  observed.  Lave's  study 

presented an overview of a work-site  training as  an alternative to the  school  based job 

training or vocational training. In the conventional everyday setting, it is customary for a  

beginner in the field to follow a trajectory of apprenticeship and move ahead to acquire 

expertise in the task (Resnick, 1987).

Nunes' study with construction foremen suggested that familiar contexts ease the work even 

if  the  task  is  entirely  new (Nunes,  Schliemann  and  Carraher,  1993).  In  the  study,  the 

researchers gave the foremen (participants in the study) a task based on proportionality of 

wall measurements. The blueprint of the plan did not contain the scale of measurement  

unlike the routine practice and instead contained three measures of the walls of a room and 

the foremen were required to find the measure for the fourth wall by finding the scale using  

a pair of measures. The task was just the inverse of their usual practice but the context was 

familiar. The foremen could reverse the operations in order to solve the task. Strategies used 

by them preserved the meaning of their routine tasks. But for the control group of seventh 

grade students who knew the “rule of three” for solving proportional problems, the task was 

not familiar as they had not seen scale-drawings in their texts. Interestingly, students used 

their everyday knowledge to find solutions and not the strategies learned at school. Carraher, 

Carraher  and  Schliemann  (1987)  suggested  that  situational  variables  influence  such 

tendencies as was evident in Scribner's study as well. They further suggested that concrete 

problem situations like in this problem tempt the doer to use oral computation procedures 

drawn  from  everyday  knowledge,  whereas,  routine  computations  encourage  the  use  of 

school-taught computation algorithms.

Saxe's study (1988b) with child candy sellers on the streets in Brazil noted propensities of 

the doers similar to those revealed by Nunes et al., and Scribner in their respective studies. 

Saxe  highlighted  the  prevalence  of  a  practice  among  the  sellers  who  with  little  or  no 

schooling were able to handle and practice complex mathematics that contrasted with school 
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mathematics. In his study, Saxe compared the mathematical understanding of two groups of 

non-vendors matched for age and schooling (one group each from rural and urban setting) 

with vendors (candy-sellers). Saxe's study revealed an interplay between school and out-of-

school mathematics where sellers (some of who also attended schools) interchangeably used 

strategies learnt at work-contexts as well as those learnt in schools. He reports differences in 

the  procedures  of  vendors  and non-vendors.  Sellers,  while  solving  formal  mathematical 

problems, used knowledge of their “street mathematics” and schooled vendors could use 

only limited aspects of  school  mathematics. His study showed transfer of learning from 

work context to school context and vice versa when sellers used aspects of school learnt  

strategies during work and out-of-school strategies to solve school math problems. Such a  

claim is in contrast to the view from Lave's and Nunes  et al.'s work that broadly claimed 

situatedness of learning within tasks (discussed in Section 2.1.6).

All the above-mentioned studies illustrate the variety of arithmetic procedures that are part 

of  out-of-school  mathematics  and  at  the  same  time  discard  the  idea  that  arithmetical 

competencies can only be obtained in schools (Greiffenhagen & Sharrock, 2008). In fact, 

one of the major contributions of the studies done on out-of-school (or everyday or street) 

mathematics  in  MER and other  areas  of  anthropology or  cognitive  science has  been to 

challenge the prevalent  notion that  considers  “western” school  as  the  only platform for  

acquiring mathematical competency. These studies have illustrated the diverse arithmetical 

competencies and procedures that arise in such out-of-school locations which have strong 

potential to inform school math learning. As Lave (1988) puts it, these studies “discovered 

mathematics in both non-Western traditional societies as well as the academic hinterland of  

the West” (p. 3).

Some of these studies also looked at the transfer of learning from one context to the other – 

whether alternative methods used in one context can be transferred to other contexts even if 

the contexts are unfamiliar? All the studies concluded that people in their workplaces were 

far  more successful  in their  everyday mathematics calculations than in their  attempts to  

solve the tasks using school algorithms. As evidence of situatedness of learning within tasks, 

Nunes, Schliemann, and Carraher (1993) presented examples from their study showing that 

participants  who  were  untrained  in  school  mathematics  could  competently  perform the 

calculations needed in their workplace activities, whereas in contrast, the school students,  

trained in school mathematics when presented with such problems came up with incorrect  
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solutions or even absurd solutions. School students “concentrated more on the numbers” 

given in the problems and paid little attention to the “meanings of the problems”. (Nunes, 

Schliemann,  and  Carraher,  1993,  p.  75;  Carraher,  Carraher  & Schliemann,  1985;  Lave, 

1988). On the other hand, street vendors who with 'impressive ease'  solved their routine  

problems in everyday settings, could not solve the same types of problems which they had 

earlier solved in their workplace contexts when presented to them as formal word problems 

without any contexts. Sometimes they gave insensible solutions, for example, getting as an 

answer  a  number  in  a  subtraction  problem that  is  bigger  than  the  minuend  (Brown & 

Burton, 1978; Nunes, Schliemann & Carraher, 1993; Resnick, 1987). 

These studies also show how people think in different situations. For example, Lave (1988) 

claims  that  everyday  cognition  is  usually  drawn  from  cultural  practices  and  is  not  

individualistic.  The  meanings  attached to  common practices  are  often  collective  (Lave,  

1988).  Lave's  study  made  it  possible  to  compare  performance  across  situations  and 

concluded  that  the  process  of  moving  the  enterprise  into  the  'lived-in  world'  requires 

disentangling of the alternative approaches to practice.  In everyday activities,  the social 

process  of  inter-subjective  reliability  for  accomplishing  mathematical  tasks  is  often  a  

common practice that is usually not seen in the classrooms, which, according to Resnick 

(1987), are more individualistic in nature.

Other studies have shown that while using mathematics in everyday contexts, the doer has a  

continuous engagement with the objects and the situation and she does not burden herself 

with the extra effort to remember the algorithms, calculation-techniques and the reasoning 

used.  In  contrast,  school  mathematics  aims  at  mastering  computational  proficiency and 

symbol manipulation following the correct steps in the algorithms without much freedom of 

using alternate techniques (Resnick, 1987). While socially shared knowledge and situation-

specific  competencies  are  the  hallmarks  of  everyday  mathematics,  school  mathematics 

emphasises improving individual's performances and skills. Situation-specific competencies 

developed in everyday contexts are often linked with “physical referents” and with “socio-

cultural meanings” that the contexts carry (Schliemann, 1998). Such competencies reflect 

consistent logical/mathematical principles across different work-contexts.

More  recent  studies  have  attempted  to  uncover  the  embedded mathematics  in  different 

practices  under  different  labels,  viz.,  academic,  school,  workplace  and  everyday  
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mathematics.  However,  some researchers like  Moschkovich (2002)  have contested these 

labels and claim that they may not be mutually exclusive or dichotomous. It has been argued 

that  there  exists  shared  relationships  between  everyday  and  academic  mathematics  (of 

which school math is a part) hinting at the hybridised nature of mathematics that students  

gather. However, the nature or form of hybridity of mathematical knowledge emergent in 

the above four kinds of mathematical practices or in students' approaches have not emerged 

explicitly through empirical findings. In the present study, one of our goals is to unpack the 

nature of students' mathematical knowledge. From the viewpoints of researchers adopting 

cultural  perspectives,  mathematical  activity  remains  embedded  in  culture  and  school 

mathematics, and is seen as one cultural practice of mathematics among others (de Abreu, 

2008). According to this perspective, culture is seen as a hybrid and a dynamic notion and 

not  as  a  fixed  and  static  concept.  Hence,  approaches  to  school  mathematics  education 

drawing  from  the  cultural  perspective  take  into  account  out-of-school  knowledge  and 

practices but do not deny the distinctiveness of the two forms – the school and everyday (or 

out-of-school),  rather  they  seek  to  blur  the  boundary  between  culture  and  domain 

knowledge and allow multiple points of connection to form a body of knowledge that has 

overlaps of different forms of mathematics (Moschkovich, 2002; Taylor, 2012). As such, 

school education and mathematics teaching is “not only about building on what students are 

familiar  with...  but  also about  introducing new ideas,  concepts and sensibilities”  (Nasir, 

Hand & Taylor, 2008, p. 220).

The last several decades have also seen increased emphasis on meaning making in school 

mathematical  learning.  Research  on  out-of-school  mathematics  has  similarly  looked  at 

instances of meaning making and reasoning as embedded in work-contexts (Carraher & 

Schliemann,  2002;  Nasir,  Hand  &  Taylor,  2008).  While  solving  problems  in  everyday 

contexts,  participants operated meaningfully with quantities, made intermediate checks if 

the numbers obtained were reasonable,  and used flexible procedures that were based on 

sound  mathematical  principles.  As  mentioned  earlier,  the  problem-solving  strategies  in 

everyday contexts were in stark contrast to the symbol pushing, mechanical implementation 

of  procedures  and  tolerance  of  absurd  solutions  that  characterised  school  mathematical 

performance (Khan, 2004; Carraher, Carraher & Schliemann, 1985; Saxe, 1988a & b). One 

of  the  outcomes  of  such  findings  was  to  develop  school  mathematical  tasks  that  were 

framed in more authentic real world contexts (Nasir, Hand & Taylor, 2008). Contextualising 

school mathematics problems was seen as a way to support meaning making, and increasing 
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complexity  and  depth  of  mathematics  that  students  experience  (Arcavi,  2002).  The 

challenge however was to balance the details  of  context  with the level  of  mathematical 

sophistication that the curriculum expects, and to grapple with the tendency for contextual  

details to distract learners from mathematical aspects. Subsequently, researchers also raised 

doubts about the usefulness of everyday mathematics for school learning by pointing to the 

very different ways in which mathematical knowledge is acquired within and outside of 

school,  and  the  very  nature  of  the  enterprise  of  school  mathematics  (Carraher  & 

Schliemann, 2002; Dowling, 1998). It was argued that the goals of both the domains are 

different. However, the present study seeks to deviate from this stance by arguing that the 

familiar  everyday and work contexts  entail  potentially  strong resource that  can scaffold 

math learning in schools.

Table 2.1 (next page) summarises the distinction between school and everyday math that 

emerged in the literature. This table also serves to present a framework to distinguish out-of-

school and school mathematics in the analysis of student responses to arithmetical tasks in 

the present study.
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Table 2.1 Distinction between Out-of-school Math and School Math

Difference Out-of-school Mathematics School Mathematics 

Cognitive features -Based on shared cognition 
(Resnick, 1987)
-Manipulations are carried out 
using quantities
-Use of group work and division 
of labour (Resnick, 1987)
-Use of tool manipulations

-Based on individual cognition 
(Resnick, 1987)
-Manipulations are carried out 
using symbols (Resnick, 1987)
-Individual, independent work
-Use of pure mentation 

Intended outcomes 
of learning

-Situation specific competencies -Generalised learning, power of 
transfer (Resnick, 1987)

Difference in 
numeration/
procedures

-Oral
-Use of multiple units and 
operations (Saxe, 1988)
-Use of contextualised 
reasoning (Resnick, 1987)
-Use of decompostion and 
repeated groupings (Carraher et 
al., 1987)
-Use of convenient numbers 
(Carraher, et al., 1985)

-Written

-Use of symbols 

-Use of formal reasoning

-Use of formal algorithms 
taught in schools

Mechanisms of 
acquiring 
knowledge

-Communication, Sharing, 
Legitimate Peripheral 
Participation (Lave and Wenger, 
1991)
-Learning from one-another, 
Circulates in communication, 
Role of artefacts and language 
(Carraher et al., 1987)

-Knowledge acquisition and 
knowledge building is textbook 
based

-Based on individual thinking, 
group-work is not always 
encouraged

Meta-cognitive 
awareness

-Meaningfulness,  Confidence 
in procedures and obtained 
results (Nunes et. al. 1993; 
Saxe, 1988a)
-Continuous monitoring ('where 
they are' in the middle of 
calculations) (Carraher et al., 
1987)

-Heavy use of algorithms, lack 
of meaningfulness and 
relevance

-Continuous monitoring usually 
not possible 

Test of the 
acquired 
knowledge 

-No formal examination 
-Tested by seniors/experts 
through observations

-Use of formal examinations, 
consisting of mostly written 
tests
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2.1.2 Funds of Knowledge

It  is widely seen that children in low-income conglomerations are often bound in social 

relationships and work practices from an early age and the broad features of their learning 

develop at their home as well as in their surroundings. Households and their surroundings 

contain resources of knowledge and cultural insights that anthropologists have termed as 

funds of  knowledge  (Gonzalez,  Moll  & Amanti,  2005;  Moll,  Amanti,  Neff  & Gonzalez, 

1992; Velez-Ibanez & Greenberg, 2005). The “funds of knowledge” perspective brings to 

mathematics  education  research  insights  that  are  related  to,  but  different  from  the 

perspectives embedded in studies of “culture and mathematics”. In contrast to restrictive and 

sometimes reified notions of “culture”, “funds of knowledge” emphasise the hybridity of 

cultures and the notion of “practice” as “what people do and what they say about what they 

do” (Gonzalez, 2005, p. 40). The perspective also opens up possibilities of teachers drawing 

on such funds of knowledge and relating it to the work of the classroom (Moll et. al, 1992). 

Funds of knowledge (FoK) are acknowledged to be broad and diverse. They are embedded 

in networks of relationships that are often thick and multi-stranded, in the sense that one 

may be related to the same person in multiple ways, and that one may interact with the same 

person for different  kinds of knowledge.  In other words,  FoK points to the diversity of 

contexts  and  settings  from which  knowledge  is  acquired.  FoK are  also  connected  and 

reciprocal. When they are not readily available within households, then they are drawn from 

outside the household from the networks in the community. The concept thus emphasises 

social  inter-dependence.  Further,  from the  funds  of  knowledge  perspective,  children  in 

households are active participants, not passive by-standers. 

The funds of knowledge perspective has been developed largely in studies among immigrant 

communities in the US. In the context of a developing society, in contrast to societies with 

advanced economies, school children from low socio-economic backgrounds often directly 

participate in work either within the household or in the neighbourhood. Such participation 

allows  a  closer  integration  of  children  into  the  social  networks  that  generate  funds  of  

knowledge,  and  makes  this  knowledge  present  and  available  in  the  classroom.  For  the 

purposes of our study, the notion of “funds of knowledge” guides our understanding of the 

nature and extent of knowledge gained in out-of-school contexts,  and therefore available 

within the community of the classroom. Such knowledge is closely tied to practice and to 
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use in specific contexts. It may be hybridized in the sense of including elements of domain  

knowledge (i.e., formal mathematical knowledge) as well as contextual details. It emerges in 

and through interaction with members of the community. We use the notion of “funds of 

knowledge” as a guiding notion in analysing the work contexts that students are exposed to, 

and in illuminating the nature and extent of everyday mathematical knowledge available 

within the community of the classroom. We look at “funds of knowledge” as a resource pool 

that emerges from people's life experiences and is available to the members of the group 

which could be households, communities or neighbourhoods. In a situation where people 

frequently  change  jobs  and  look  for  better  wages  and  possibilities,  members  of  the 

household need to possess a wide range of complex knowledge and skills to cope and adapt 

with  the  changing  circumstances  and  work  contexts.  Such  a  knowledge  base  becomes 

necessary to avoid reliance and dependence on experts or specialists, particularly in jobs that  

require maintenance of machines and equipment.

Socio-cultural  studies  in  mathematics  and  science  education  have  argued  that  cultural 

resources and funds of knowledge (Gonzalez, Andrade, Civil & Moll, 2001) of people from 

non dominant  and underprivileged backgrounds are  often not  leveraged (Barton & Tan, 

2009) in school teaching and learning practices. Neither is their knowledge from everyday 

life experience valorised (Abreu, 2008) and built upon in the classrooms nor is their identity 

acknowledged. Access to such school education that is seen as meaningful and relevant by 

the underprivileged communities and connected to their life settings has remained elusive. 

What is offered in schools at present is a structured educational package detached from most 

students' everyday life experiences, yet accepted as “legitimate” knowledge since it acts as  

the “gate-keeper” (Skovsmose, 2005) to different kinds of opportunities and future social 

well-being. The legitimacy and necessity of the “formal” school mathematics renders all  

other  forms of mathematical  knowledge not  only insignificant  but  also ineffective.  This 

“package” of formal school mathematics either repels or attracts people depending largely 

on their  socio-economic status.  In  this  backdrop,  it  is  widely accepted that  hierarchical  

social structure (for example, caste and class division in the Indian society) has bearings on 

academic achievements including mathematics learning (Kantha,  2009;  Weiner, Burra & 

Bajpai, 2006).
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2.1.3 Analysing learning through the lens of identity

In the recent years, in MER, use of the notion of identity has been operationalised with the 

hope of getting an analytic tool for investigating mathematics learning since it is widely 

believed  that  interpersonal  and  affective  relationships  have  a  bearing  on  learning  (for 

example, Boaler & Greeno, 2000; Cobb, Gresalfi & Hodge, 2009). Learning has come to be  

seen through “activities, tasks, functions and understandings” as “part of broader system of 

relations … developed within social communities”. Learning is also viewed as involving 

“construction of identities” (Lave & Wenger, 1991, p. 53). Researchers have argued that  

learning evolves in terms of membership and participation in the communities of practice 

entailing a social network and with the sharing of funds of knowledge.

The role of  students’ identities in the development  of their  learning has been examined 

through different lenses. Most of such studies in MER have focused on classroom pedagogy 

and students’ involvement in them. There are not many studies in MER that looked at the  

co-construction  of  students’  identities  drawing  from  their  experience  in  out-of-school 

contexts  and  whether  or  not  such  identities  were  merged  or  kept  isolated  during 

mathematics lessons in schools.  The notion of identity is still evolving and there are not 

many  studies  in  MER with  analyses  using  this  notion  as  a  tool.  The  current  trend  of  

educational discourse on identity has been to replace the widely used motivational notions 

of beliefs and attitudes which were now seen as discourse-independent with the notion of 

identity  (Sfard & Prusak,  2005).  Some researchers  have attempted to  operationalize  the 

notion  of  identity  through  the  narratives  of  or  about  individuals  (Heyd-Metzuyanim & 

Sfard, 2012). Affective factors like emotional hue were sought to be analysed by looking at 

the narratives of identifying and subjectifying the students themselves or between them and 

the  teacher.  Some  researchers  have  explored  the  constitution  of  normative  identity  of 

learners of mathematics in classrooms, and have contrasted it with the notion of personal 

identity as signifying an individual learner’s extent of participation in the normative identity 

(Cobb, Gresalfi & Hodge, 2009).. 

Nasir and Saxe (2003) have analysed how minority African-American students’ identities 

were shaped in the US classrooms by drawing from their ethnicities as well as academic  

compulsions.  The  construction  and  negotiation  of  the  ethnic  and  academic  identities, 

according  to  Nasir  and  Saxe,  came  across  while  such  students  managed  the  emerging 

tensions both in the contexts of everyday activities as well as in the classrooms. Instead of  
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adopting the prevalent dominant psychological approaches by considering ethnic identity, 

school identity and school achievement as distinct variables, Nasir and Saxe used a multi-

stranded framework and used correlational methods to determine the contribution of ethnic 

identity towards academic outcomes and formation of academic identity. Their study looked 

at how social interactions during (or otherwise) local playing activity (dominoes) mostly 

restricted  to  the  ethnic  minority  African-American  people  in  an  educational  institution, 

constrain  or  enable  the  negotiations  between  ethnic  and  academic  identities  in  such 

marginalised practices.  Drawing a  parallel,  we  have  explored  negotiations  and conflicts 

between learner identities formed in out-of-school and in school contexts in the course of a 

teaching design intervention.

Researchers have also raised the role of agency in students’ identity formation. Boaler and 

Greeno (2000) have described agency as disciplinary and conceptual in nature, that emerges 

from participation in the academic discourse and the understanding gained from community 

practices. Boaler (2002) viewed the relation between knowledge, learning and practices as  

cyclic  and  interconnected.  Agency  that  comes  from  practices  and  knowledge  then 

determined the broad or narrow nature of learning. Taking a socio-political stance, Gutierrez 

(2013) argued that an individual’s identity is formed by her doing and not her being. She 

saw learning and knowledge as “situated in social interaction” (p. 9) and a bearing of others’  

interpretations on shaping of one’s identity.

Lave  (1988)  and  Rogoff  (1994)  both  have  viewed  learning  as  (transformation  of) 

participation  in  socially  situated  practices.  Students’ involvement  in  the  work-contexts 

within the communities of practice came through participation, acquistion and assimilation 

of hand skills by becoming a member of the group of doers of the task and knowers of the 

diverse processes. Participation and exposure to work-contexts shape participants’ identities. 

But in mathematics classrooms, students’ identities are also linked with what Harris (1997, 

cited in Civil & Andrade, 2002) refers to as social imposition of what mathematics is and 

what  counts  as  mathematics.  Millroy  (1992)  asked  if  we  can  deviate  from  our  own 

experience of learning of mathematics and appreciate other forms of mathematics that may 

appear different to us. These researchers suggest that negotiation between different identities 

is a part of meaning making processes as students engage with the curriculum content in 

mathematics. Such negotiation reshapes students’ identities in both the domains of work and 

school. Meaning making and  identity in practices have been seen as co-constitutive (Lave 
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& Wenger, 1991). In addition, membership of the social communities supports constitution 

of one’s identity. However, membership alone is not sufficient but as Wenger (1998) argues 

negotiated  experience  and  different  forms  of  competence  entailed  in  such  experience 

collectively translate into identities.  Thus participation,  competence and learning are the  

markers of one’s identity in the domains of school and out-of-school settings.

2.1.4 Transfer of mathematical knowledge

Previous studies that have examined transfer of knowledge with respect to mathematical 

learning  have  investigated  and  analysed  a  broad  range  of  learning  situations  and  have 

applied different theoretical perspectives to understand transfer. In the recent studies fresh 

perspectives were applied for examining learning transfer by incorporating the influence of  

social interaction, use of artefacts and cultural practices (Lobato, Rhodehamel & Hohensee, 

2012). Some studies have examined the development or non-development of knowledge and 

understanding during the process of transfer, tracing the shifts and mediating factors that  

influence  transfer  (Triantafillou  &  Potari,  2014).  However,  there  have  been  conflicting 

views among researchers not only about the occurrence of transfer but also about the need to 

look at the transfer phenomenon and its contribution to theory of learning. Some researchers  

have argued that transfer phenomenon can be seen as “direct carrying over of procedures 

from one  situation  to  the  other”,  whereas  others  have  argued that  learning  happens  by 

making adjustments to knowledge and by reconciling conflicting interpretations (Carraher 

and Schliemann, 2002, p. 21). Following these criticisms, suggestions were made to broaden 

the  outlook  on  transfer  of  learning.  Researchers  underscored  the  need  to  gather  clear  

evidence that learners “rely upon former knowledge and experience” (p. 4) in diverse ways 

as they encounter new situations. However, researchers are still unclear about the factors 

that influence (facilitate or constrain) transfer of mathematical knowledge (Triantafillou & 

Potari,  2014).  More  prominent  is  the  lack  of  literature  about  how school  going middle 

graders  transfer  their  mathematical  knowledge  gathered  from  work-contexts,  everyday 

practices, and school.

Beginning  with  Thorndike's  associationism,  transfer  of  learning  has  been  viewed  as  an 

application  of  previously  learnt  knowledge  and/or  strategies  to  new  problem-solving 

situations or contents. Thorndike's work emphasised similarity between “identical elements” 

from the original learning situations to the target situations (Thorndike & Woodworth, 1901, 
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as  cited  in  Carraher  &  Schliemann,  2002a,  p.  2).  In  the  process  however,  structural 

transformation that the body of knowledge undergoes in both the learning situations had not 

been focused upon (Carraher & Schliemann, 2002). In later studies, Lave (1988) and Nunes, 

Schlieman and Carraher (1993) believed in the distinct situated character of mathematical 

learning. Greeno, Smith and Moore (1993) looked at transfer of learning as dependent on 

how tasks  or  activities  get  transformed  in  new situations  as  compared  to  the  previous 

situations.  Carraher  and  Schliemann  (2002b)  viewed  transfer  as  a  “carrying  over” 

phenomenon in which learning from one task situation is  deployed in another  situation 

“once learners recognise the similarity between the situations” (p. 19). There were studies  

that looked at transfer as “continuities between activities” in the form of inter-penetration  

and combination of learning at  different  domains,  say,  at  school  and at  workplaces (for 

example, Beach, 1992 as cited in Carraher & Schliemann, 2002b,  p. 4). Such continuities 

were  linked  with  the  notions  of  “situated  generalisations”  or  “situated  abstraction”  as 

suggested by Hoyles and Noss (1992, cited in Carraher & Schliemann, 2002b, p. 5) and 

Carraher, Nemirovsky and Schliemann (1995) respectively, which dealt with the ideas of 

inseparability  and  interpenetration  of  learning  from  previously  learnt  experience. 

Triantafillou & Potari (2014) adopted Radford's notion of “objectification” as a process of  

“noticing” something by individuals mediating the goals of the actions while generating 

composite units  using “denary” numbers (base 10) in a  physical  material  representation 

(telecommunication closets [TC]) by apprentice engineering students. They reported that 

those who could use their  prior  knowledge to  modify the mathematical  objects at  hand 

reported “immediate” and “developmental” transfer whereas in other cases, students brought 

in  their  “personal  dispositions” such as  beliefs  about  formulas  which “constrained their 

meaning-making  processes”  resulting  in,  as  the  researchers  called,  “non-developmental 

transfer” (p. 356).

Earlier  debates  on  transfer  of  learning  indicate  a  growing  feeling  within  cognition 

researchers about too many instances of transfer failure (instances where transfer between 

the domains did not occur) and lack of evidence that can challenge Thorndike's assertion  

that transfer is rare and occurs only between two similar situations (Bransford & Schwartz, 

2001). The transfer literature is based on claims and counterclaims that looked at different  

notions of transfer. Most debates came within the paradigm of “direct application” (DA) of 

learning to new problem situations (Bransford & Schwartz, 2001). The direct application 

(DA) paradigm was based on the notion of “initial learning followed by problem solving” 
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often tested with individually administered tasks. Bransford and Schwartz (2001) however 

moved from direct application of knowledge to the “perspective of preparation for future 

learning”. This notion is in opposition to those that  adopted by Lave, Anderson et al. or 

Greeno. Lave and Wenger (1991) and Greeno, Smith and Moore (1993) broadly claimed 

that learning is situated within tasks at hand and that knowledge is not transferable between  

different tasks. But, Anderson, Reder and Simon (1996) contested this claim by arguing that 

such claims are “sometimes inaccurate and exaggerated”, and the “implications drawn are 

mistaken” (p. 5, 6). Anderson et al.'s contention (ibid) was further challenged by Greeno's  

(1997) objections of the generality and presuppositions about  the levels of  analysis that  

Anderson  et  al.  had  adopted.  Greeno  argued  that  the  counterclaims  of  Anderson  et  al. 

addressed different questions by focusing on “knowledge and contexts of performance” and 

not  the  “activities  and  situations  in  which  activities  occurred  and  learned”  (p.  6)  and 

therefore they answered wrong questions.

Table 2.2 below highlights the transfer notions that prominent researchers adopted. Claims 

for both successes and failures in achieving learning transfer came up due to inconsistencies 

prevalent  in  the  way  transfer  was  defined.  It  is  pertinent  therefore  for  educational 

researchers to revisit the definition and make claims that can be used for drawing larger  

pedagogic pointers for effective mathematics learning. Lave and Wenger (1991) looked at  

learning  in  the  processes  of  co-participation  as  a  situated  activity,  focusing  on  skill 

acquisition through engagement in tasks and claimed that situated perspective demonstrated 

that skills (or action) grounded in tasks often did not “generalise to school situations”. In  

contrast,  Anderson et al.  argued that closer analyses of the tasks were required to make  

tenable claims of non-transferability of learning (1996, p. 6) and demonstrated situations 

where  learning  transfer  occurred  across  contexts  by  showing  transfer  of  mathematical 

competence from classroom situations to laboratory situations. 

Table 2.2: Notion of transfer used by prominent cognition researchers 

Thorndike's definition Whether people can apply their knowledge to new a 
problem or situation (1901, as cited in Bransford & 
Schwartz, 2001 

Lave's definition Transferring one's knowledge and skills from one 
problem-solving situation to another (1988) 

Anderson et al.'s & 
Greeno's definition 

Not explicitly defined, used prevalent notion of direct 
application 
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Bransford & Schwartz's 
definition

Moved from Direct application of knowledge (DA) to 
Preparation for future learning (PFL) (2001) 

In this thesis (Chapter 5), it is argued that sticking to the rigid boundaries of DA paradigm 

could be one reason for  many instances  of  transfer  failure  and that  we  need a  broader 

perspective to look at the transfer phenomenon. The broader perspective on transfer can help 

address educators' concern for ensuring effective learning among students and enhance their 

ability to carry forward such learning. DA characterisations detect transfers with a “yes-no”, 

or “either-or” result and fail to indicate occurrences of partial transfer which can actually 

prepare ground for future learning. Transfer in everyday settings seldom leads to black and 

white conclusions. In this thesis, we have attempted to revisit the transfer problem and reject  

the previously held characterisation of transfer as only direct  application (DA) and also  

Lave's  claim  of  non-transferability  of  knowledge.  Extending  and  partially  revisiting 

Bransford and Schwartz' notions of transfer, we address the transfer problem by considering 

conceptual understanding as the central goal followed by learning to apply or relate to the 

underlying principles implicitly or explicitly. 

Carraher and Schliemann (2002b) have suggested that  arguments and counter-arguments 

about transfer indicate a situation of dilemma where refuting and endorsing the notion of  

transfer of learning becomes problematic where neither of the option is acceptable to the  

researchers. They in fact called for abandonment of viewing transfer as a theory of learning.  

However, it  would be interesting to note from a pedagogic viewpoint what one can say 

about the features of transfer of mathematical knowledge drawing from both classrooms 

learning situations and workplaces and the nature of such learning. It is interesting for math 

educators  to  revisit  the  issue  of  transfer. In  our  analysis,  we  also  examine  the  relation 

between learning transfer and identity formation by examining the students' responses and 

looking at their roles in the respective work-contexts.

2.1.5 Bringing together Out-of-school and School Math

Children from low-income families often experience difficulties in mathematics and are at  

the risk of failure at schools and drop out from schools (Sarama and Clements, 2009). Saxe,  

Guberman,  Gearhart,  Gelman,  Massey  and  Rogoff  (1987)  point  out  that  there  is  a 

pronounced knowledge gap among the children of different socio-economic groups. Some 
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researchers, like Resnick (1987), have emphasised that knowledge gaps appear because of 

lack of connection between informal, intuitive knowledge and formal, school knowledge. It 

was  therefore  argued that  mathematics  learning  becomes  helpful  for  the  students  if  the 

classroom teaching involves familiar contexts and methods. Hence, these studies indicate 

towards the need to build upon informal knowledge and also meet the equity demands for 

quality mathematics education for all children right from the early stage.

Several  curricular  documents  have  also  highlighted  the  requirement  of  a  pedagogical 

approach for bringing together students’ out-of-school mathematical knowledge and school 

math learning. A prominent example is The National Council for Teachers of Mathematics’s 

(NCTM)  Principles  and  Standards  for  School  Mathematics that  has  argued  that  a 

connecting instructional approach is necessary “because students learn by connecting new 

ideas  to  prior  knowledge,  teachers  must  understand what  their  students  already know ” 

(NCTM, 2000, p. 18). On a similar note, India’s primary curricular document on school  

education,  The National Curriculum Framework – 2005 has emphasised building on the 

“conceptual elements” embedded in the “experience and prior knowledge” of the students 

for constructing new knowledge in the classroom (NCERT, 2006a, p. 8). Call for building 

such connections are not new and we find acknowledgement of the role of social interaction 

and use of  artefacts  in  children's  knowledge construction  in  Vygotsky’s  learning theory 

(1978) and Leont’ev’s activity theory (1978). As discussed before, it is commonly observed 

that low-income neighbourhoods are often socially bound and the communities’ funds of  

knowledge are socially available to the members. Children's access to such knowledge has 

also been noted in several research studies including the present one. It is therefore pertinent 

that any attempt to bring together both the forms of knowledge would look at the available 

resources to the students in the out-of-school contexts.

Initial  studies of  everyday or  out-of-school  mathematics  gave rise to  a  positive outlook 

concerning  its  role  in  school  learning.  The  last  several  decades  have  seen  increased 

emphasis on meaning making in school mathematical learning. Research on out-of-school  

mathematics  has  similarly  looked  at  instances  of  meaning  making  and  reasoning  as 

embedded in work-contexts (Carraher & Schliemann, 2002a; Nasir, Hand & Taylor, 2008). 

Carraher  and  Schliemann  (2002a)  have  argued  that  it  is  the  meaningfulness  of  tasks 

embedded in everyday contexts that makes everyday mathematics more powerful. It is in 

contrast to the mathematics learning that is common in formal setups like schools where the 
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main focus remains on “mastering the techniques” even at the cost of “foregoing meaning”  

(Carraher & Schliemann, 2002a).

Some researchers (for example, Masingila et al., 1996) have advocated that it is important to 

identify and capitalise on mathematics learned outside of school to enhance learning school 

mathematics. For doing this, it is necessary that students see a connection between the two 

forms of knowledge but many studies have indicated the opposite. For example, Resnick 

(1987) has argued that children often treat arithmetic class as “a setting in which to learn 

rules” and are discouraged from bringing knowledge acquired outside to the school (p. 16).  

This, she claims, is isolating schooling from “the rest of what children do”. Therefore, if 

school taught mathematics remains detached from the child's daily-life experiences then it  

becomes difficult  for  her  to  make connections  between the two and make sense of  the  

relevance of learning mathematics as a subject.

A  few  studies  such  as  those  by  Masingila  and  DeSilva  (2001)  have  explored  how 

mathematically meaningful contexts can be used in order to learn mathematics in school. In 

this study the researchers examined school students' strategies and the use of mathematical 

ideas in a variety of out-of-school situations, for example, while playing games like soccer 

and miniature golf. The responses of students to tasks requiring determination of the angles 

of  attack  on  soccer-balls  or  tasks  centred  around  making  a  miniature  golf-hole  were 

analysed. The framework of their study integrated “realistic mathematics education” which 

is an instructional theory that builds formal mathematical knowledge on the foundation of 

“everyday mathematics”, with Saxe's (1992) “emergent goal framework” which is a learning 

theory and looks at the interplay between the four parameters (prior understandings, social  

interactions,  activity  structures,  and  conventions/  artefacts)  that  influence  the  emergent 

goals.

Mathematics educators would be interested in knowing whether students of a certain grade 

know a particular mathematics concept from their out-of-school experiences, whether their  

prior knowledge helps them in gaining new knowledge in the classroom and further builds 

upon their knowledge outside school and whether classroom teaching for the novices and 

those involved in out-of-school economic activities should be different. Also of interest are 

the questions about the knowledge organisation in everyday mathematics, for example, its 

forms of representations,  its  power  to arrive at  solutions,  and how they differ  from the 
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school mathematics of the children having knowledge of everyday mathematics when they 

come to the classrooms. 

The prevalence of out-of-school mathematics in the culture is thus a potential resource that  

could make school mathematics learning more effective. There are not many studies on how 

this can in fact be realised. The studies described above focusing on children have largely 

studied the differences between the mathematical practices of out-of-school children and 

school children, studying them as separate groups. Some studies have presented problems 

familiar to one group to the other group and have studied their responses: for example,  

presenting  school  mathematical  problems  to  out-of-school  children,  which  elicited 

responses completely different from problems in everyday settings. There are also reports 

about secondary students solving proportion problems using their everyday knowledge and 

not the school procedures which they did not learn well and quickly forgot (Nunes et al., 

1993). These findings suggest that bringing together out-of-school mathematical knowledge 

and school mathematics in a productive manner is not a trivial or easy problem.

Subsequently, researchers also raised doubts about the usefulness of everyday mathematics 

for school learning by pointing to the very different ways in which mathematical knowledge 

is acquired within and outside of school, and the very nature of the enterprise of school 

mathematics  (Carraher  &  Schliemann,  2002a,  Dowling,  1998).  The  goals  of  both  the 

domains, it was pointed out, are different. Such criticism of efforts to use the insights from 

out of school mathematics in the school  contexts usually assume that a clear separation 

exists between out-of-school and school knowledge, framing this separation in terms of the 

distinction  between  culture  and  domain  knowledge.  Researchers  adopting  cultural 

perspectives have however, pointed out that mathematical activity is always embedded in 

culture, and school mathematics is one cultural practice of mathematics among others (de 

Abreu, 2008). Culture is not a fixed and static concept, but is hybrid and dynamic. Thus 

more  recent  approaches  to  school  mathematics  education  that  take  into  account  out-of-

school knowledge and practice do not deny the distinctiveness of these two forms, but seek 

to blur the boundary between culture and domain knowledge and allow multiple points of 

connection to form a hybrid culture. School education and mathematics teaching is “not 

only about building on what students are familiar with... but also about introducing new 

ideas, concepts and sensibilities” (Nasir, Hand & Taylor, 2008, p. 220). The FoK perspective 

as  discussed  above,  advances  a  more  fluid  conception  of  knowledge  that  opens  up  the 
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potential of out-of-school knowledge for school knowledge and a richer vision of how the 

two are connected.

The MER community focusing on everyday mathematics and academic mathematics have 

evaluated  the  earlier  attempts  of  bringing  together  the  two  domains  and  addressed  the 

already existing “tensions” and polarisation of the two domains of knowledge. A JRME 

Monograph  (Brenner  &  Moschkovich,  2002)  on  everyday  mathematics  and  academic 

mathematics compiled such attempts in the form of a set of research findings which sought 

to  evaluate  “teachers'  effectiveness  in  providing  opportunities  for  their  students  to  use 

everyday  and  informal  knowledge”  and  empowering  students  to  make  the  connections 

between two domains  of  knowledge (p.  ix).  Researchers  have called for  precise  use  of  

contextualisation as a means to ensure meaning making which was increasingly being seen 

as an important tool for effective mathematics instruction (Brenner, 2002; Guberman, 2004). 

Contextualising school mathematics problems was also seen as a way to support meaning 

making,  and  increasing  complexity  and  depth  of  mathematics  that  students  experience 

(Arcavi, 2002).

The last two decades have seen increasing attempts in MER in framing instructional tools 

and methods that build on children's understanding and learning from their exposure in the 

out-of-school settings (for example, Brenner, 1998; Civil, 2002; Masingila, Davidenko & 

Prus-Wisniowska,  1996;  Taylor,  2009,  2012;  and others).  Some researchers  thought that  

despite the inherent differences in the ways mathematics was learnt in school and out-of-

school contexts, there existed complementary dimensions between the two kinds of math 

knowledge  (Masingila,  Davidenko & Prus-Wisniowska,  1996).  Researchers  have  shown 

concern  about  the  need  to  examine  the  “opportunities  and  supports”  available  for  the 

teachers to bring together out-of-school and school mathematics and the ways to use those 

supports for effective teacher instruction (Taylor, 2012, p. 273). There are a few studies in 

MER that looked at ways to enrich classroom pedagogy by building on students’ out-of-

school  mathematical  knowledge.  However,  there are  not  many studies that  attempted to 

connect out-of-school mathematics with school math in a particular topic domain and also 

looked at the implications on such connections of the interplay between students’ identities. 

Researchers have adopted different methods of using out-of-school knowledge as a resource 

for  classroom math  teaching.  Civil  (2002)  worked  with  parents  and  enlisted  their  help 
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directly  in  classroom  learning  as  “intellectual  resources”  from  a  “dialogic  learning 

perspective”  (p.  133).  They  framed  their  effort  as  a  “two-way  dialogue”  drawing  on 

different forms of discourses in both the forms of knowledge (school and out-of-school). 

Masingila on the other hand, looked for the elements of school mathematics that middle  

graders drew on in their out-of-school activity of play. Her study showed that concrete cues 

such  as  games  (in  this  case,  making  of  mini-golf  course)  require  use  of  mathematical  

knowledge and make powerful links to building the desired connections. Neither of these 

studies explored how students’ identities are shaped through their exposure and interaction 

in the out-of-school settings and how such identities can help build the connections between 

school and out-of-school learning.

Some  researchers  like  Knijnik  (1993)  and  Civil  (2002)  have  expressed  concerns  that 

descriptions of funds of knowledge or calls to integrate them with school learning do not 

necessarily ameliorate the prevailing conditions or help in the “process of social change” (p.  

146).  We take the view however that education is concerned with projecting futures for 

learners and believe that school mathematics education, as education in general, has a role to 

play in securing such futures. 

2.2 Debates on the relation between work and education – 

The Indian context

Educational thinkers in the developing world, and particularly in India, have recognized the 

value of work experience for education conceived in a broad sense. Policy documents on 

education  have  taken  on  board  this  insight.  Educational  philosophers,  such  as  Gandhi, 

thought of productive work as central to education, and developed a vision of education 

centred around work.  Gandhi emphasised that modern education centred around work is 

different from the traditional education in the crafts. The aim of his educational philosophy 

of Basic Education or Nai Taleem was not training in a particular craft, but a well rounded 

education of the mind, the body and the heart (Fagg, 2002). At an education conference in 

India in 1937,  Gandhi argued that  “the proposition of imparting the whole of education 

through the medium of trades (crafts) was not considered [in earlier days]. A trade (craft) 

was taught only from the standpoint of a trade (craft). We aim at  developing the intellect  

also  with  the  aid  of  a  trade  or  a  handicraft...  we may… educate  the  children  entirely 

through them” (quoted in NCERT, 2007, p. 4, italics as in the quote). 
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In the present Indian context, this perspective has had an influence on the new National  

Curriculum Framework (NCF) formulated in 2005. The NCF 2005 urges educators to draw 

on work experiences as a resource for learning. It  points out that  “productive work can  

become an effective pedagogic medium for (a) connecting classroom knowledge to the life 

experiences of children; (b) allowing children from marginalised sections of society, having 

knowledge and skills related to work, to gain a definite edge and respect among their peers 

from privileged sections; and (c) facilitating a growing appreciation of cumulative human 

experience, knowledge and theories by building rationally upon the contextual experiences” 

(NCERT, 2005, p. 6). 

Studies of out-of-school mathematical knowledge in the Indian context  have highlighted 

that different procedures and strategies adopted in work-contexts were often governed by 

the situation-specific requirements depending upon the diversity of goods handled and the 

requirement of varied calculations. Many  of these empirical studies have documented the 

use of mathematics in everyday practices and different strategies adopted to solve problems 

and compared them with school students' techniques. The methodologies adopted in these 

studies  were comparative methods to  compare the strategies  of  the  school  students  and 

participants at their workplaces. Farida Khan's study (2004) highlighted that diversity of 

goods handled helped the vendors acquire and greater proficiency skills. She compared the 

strategies  used  by  three  different  groups  of  children:  school  students,  paan (betel  leaf) 

sellers and newspaper vendors belonging to the same age-group and concluded that  the  

vendors had better understanding of mathematical principles and computations than school 

students  although  the  vendors  were  constrained  by  the  lack  of  formal  mathematical 

knowledge. Nirmala Naresh in her study of mathematical strategies used by bus conductors 

in Chennai found their problem solving strategies used quick mental schema (Naresh & 

Chahine,  2013,  p.  327).  Sitabkhan  (2009)  in  her  study  on  child  vendors  in  Mumbai's 

suburban  trains  found  vendors'  mathematical  problem-solving  strategies  were  distinctly 

different from the regular school learnt procedures and depended on the diverse goods the 

vendors sold. She compared her sample with the students (of the same age) from the kind of 

schools which the vendors would have attended to had they been going to schools. She 

found distinction  between the  solution  strategies  of  the  unschooled  vendors  and school 

children. Vendors commonly used convenient value strategies. Similar account of strategy-

use was observed in Bhadke's study (2011) with adult vegetable vendors in a small Indian 

town. These vendors although had no formal learning of mathematics but showed use of 
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accurate  mental  computations  using  common  strategies  like  decomposition,  use  of 

convenient grouping, proportions and so on.  All these studies in the Indian context had 

primary  focus  on  arithmetical  computations  and  explored  problem-solving  strategies  in 

different sites. 

There have been a few studies in India that looked at mathematics used in work-contexts 

and illustrated development and use of measurement knowledge. Mukhopadhyay (2013) and 

Saraswathi  (1989)  in  their  respective  work  on  boat  making  and  agricultural  labour,  

emphasised that spatial visualisation and estimation skills often shaped the measurement 

knowledge and proportional reasoning in work-contexts (discussed in detail in Section 2.8).

The  studies  described  above  have  addressed  the  diverse  ways  in  which  work-related 

experience creates opportunities for mathematical learning. To our knowledge, although big 

cities like Mumbai have a large population living in low-income settlements (slums), which 

are often economically active centres of house-hold based micro-enterprise, there are no  

studies  focused  on  children's  out-of-school  knowledge  of  mathematics  in  a  particular 

locality that is a hub of economic activity. Further,  though the studies referred to above 

underlined that diversity of work-contexts creates affordances for innovating newer, context  

specific  problem-solving  strategies,  they  have  not  explicitly  addressed  the  pedagogical 

implications of out-of-school knowledge. In this study, we seek to explore the contours of 

out-of-school knowledge of children immersed in economic activity in an urban location 

and its potential implications for school learning of mathematics.

2.2.1 Role of Work and Education in Gandhi’s Nai Taleem

In  many  important  educational  experiments  in  India  right  from the  era  of  struggle  for 

independence from the British rule, social concerns, indigenous traditions of learning or 

knowledge formation and equity issues have been addressed in many different ways (Bose 

& Kantha, 2014). The most notable example was the scheme of “Nai Taleem” or “New 

Education”1 designed under the inspiration of Gandhi (1951). Under Nai Taleem, education, 

including learning of mathematics, was to be given through the medium of crafts, which 

implied  productive  work,  since  Gandhi  was  advocating  a  self-supporting  system  of 

education (NCERT 2007). However, this must not be equated with child labour (discussed 

1  The idea of ‘New or Basic Education’ was formulated under Gandhi’s inspiration and guidance 
at an Educational Conference in Wardha, India, in 1937.
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in the next section), since work in Gandhi’s view is a means of education in the broadest 

sense of the term, including character-building and preparation for life. On similar lines, the 

eminent  educationist  Tagore’s vision of education was more culture-oriented,  and in his  

social action and Sriniketan experiment he proposed a system of education related with life  

and society focusing on education for developing individual self-reliance (Dasgupta, 2008).  

Nai  Taleem  and  Sriniketan  were  educational  experiments  with  distinct  philosophical 

perspectives and a clearly designed pedagogy drawing on cultural resources and community 

practices which often entailed work practices as part of community resources or  funds of  

knowledge available to the community members and called for building self-reliance by 

supporting work practices.

Gandhi’s  advocacy was for  “new education” that  was “deeply  rooted  in  culture  and in 

student’s  life”  (Gandhi,  1953,  p.  28).  He favoured integration of  school  education with 

“useful manual vocation” (Gandhi, 1927, p. 280). Gandhi in his book “An autobiography or  

the  story  of  my  experiments  with  truth”  (1927),  published  before  he  presented  his 

formulation  of  Nai  Taleem (which  came  later  in  1937),  has  presented  a  sketch  of  his 

experiments with children’s basic education. In his Tolstoy Farm, children's basic education 

was clubbed with manual  vocation such as  gardening (“digging pits,  felling timber and 

lifting loads”,  p.  279),  which according to him, subsumed physical  exercise and games. 

Almost all youngsters knew cooking as well. He did not believe in the “existing system of 

education” and was firm in his resolve to “find out by experience and experiment the true 

system” (Gandhi, 1953, p. 14). Tolstoy Farm was his experimental system. Mr Kallenbach, 

who helped Gandhi in this farm, had learnt shoe-making and carpentry, and Gandhi learnt 

the art and they had “a small class in carpenty” in the farm (p. 16). Gandhi insisted that he 

did not feel the need for textbooks and did not use the ones that were available. He accorded 

importance to imparting of knowledge and skills. He envisioned education through practice 

or work, which was a means of connecting with life.

The participation of children in work is a complex issue in today’s world in a developing 

country context.  It  is  enmeshed in questions  about  the  notion of  childhood,  the  role  of 

education and the exploitation of children. In India, debates about child labour as a form of 

exploitation are a central part of the debate on the right to education. While it is undeniably 

the case that many children suffer economic and other forms of exploitation, it is important 

to recognize that conceptions of childhood can be different for different cultures and for 

42



Setting the Context

different communities (NCERT, 2007; Vasanta, 2004). In particular, for children from low 

socio-economic background, work is a part of the experience of childhood and a site for 

learning. We feel that school education should not drive a wedge between such experiences 

and classroom learning, as is often the case. The recommendations of the NCF, that the 

knowledge children gain from work contexts  should be seen as  a  means of  connecting 

school  learning with out-of-school  experience,  are  hence  an important  corrective  to  the 

“bookish” knowledge dispensed in schools in India.

Post-independence, despite considerable success of the basic schools in connecting school 

education through the use of crafts,  subsequent  education policies did not  accord much 

importance  to  Gandhi’s  idea of  Nai  Taleem (Kumar,  2008).  Noted educationist  Krishna 

Kumar (2008) has argued that handicrafts (which also subsumes the vast and diverse micro-

enterprise linked work-contexts) signify India’s cultural plurality. 

They signify the integration of work and values, in a context which recognizes 

the presence of the artist in every human being … we ought to remember that 

traditionally the artisan was an ordinary member of the village community. 

Indeed the practice of a craft was an aspect of ordinary life, and a craft product 

was meant to be used in the course of everyday living.”(Kumar, 2008, p. 99). 

Education, according to Kumar, “represents a space where a society can regenerate itself if  

it uses the space judiciously – the heart of education is reflection in the course of relating” 

(p.  100).  Unfortunately,  India’s  educational  system continues  to  drive a  wedge between 

literary and intellectual practices or learning on the one hand, and crafts, manual work and 

dexterity on the other (Kumar, 2008). Such segregation not only has a damaging effect on 

creativity,  self-confidence,  and  entrepreneurship  among the  young,  it  also  alienates  and 

presents an educational package seen as meaningless to a large population. Gandhi’s idea of 

Nai  Taleem  which charted  a  new kind of  early  and basic  education,  different  from the 

colonial staple of school education, was aimed at narrowing this segregation by connecting 

work and education. The following quote from Kumar summarizes the argument:

“There is no reason why we cannot revisit Gandhi’s idea of introducing crafts 

into school curriculum, not as an extra-curricular activity, but rather as an 

experience which will give greater meaning and depth to the rest of the 
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curriculum. If we think about this matter afresh and work on it with 

imagination and hindsight, we might reform the system of education in a 

manner which only crafts can help us reform it, and in the process, we might 

also provide to our heritage of crafts a major institutional space where new 

designs, techniques, relationships, and visions can flourish. Like much else in a 

caste-ridden social order, both the knowledge and skill aspects of crafts have 

suffered from the effects of isolation and stagnation. Linking formal education 

with crafts could help foster creativity in both”. (p. 101)

2.2.2 Child labour in India: Debates on “needs versus rights”

Sociologists often suggest primacy of family's sustenance capacity as a determinant of child  

labour  while  others  question  the  validity  of  rendering  child  labour  illegal  under  such 

circumstances where sending children at an early age for work arises out of “household 

decision-making” mainly for “reasons of survival” (Basu & Van, 1998, p. 413; Nambissan 

& Rao, 2013). In some communities, particularly in Mumbai's low-income settlement where 

this study was conducted, children's engagement in work practices are seen as a part of 

childhood  and  growing up  much  in  the  manner  articulated  by  Vasanta  (2004).  Vasanta 

emphasised  that  in  certain  life-worlds  child  labour  cannot  be  equated  with  the  work 

practices that children are engaged in, rather the diversity of childhood practices in such 

communities  is  valued.  In  some  practices,  even  children  of  low  to  moderate  income 

families, who otherwise do not need to work to supplement their family income, are seen to 

be  working  or  assisting  their  family  elders,  as  we  observed  in  our  study..  Children's  

engagement in work is primarily seen as a way to pick up skills  thought to be useful in 

future by drawing on the “funds of knowledge” present in the community. As discussed 

earlier, India's current educational policy calls for “institutionalising the pedagogic role of  

work in education” and considers the funds of knowledge of the “vast productive sections of  

society  as  a  powerful  means  to  transform the  education  system (NCERT,  2007;  p.  iii). 

Eminent educationists have raised concerns about the “alien symbolic forms and values” 

prevalent in the current pedagogic practices (Kumar, 2006, p. 4033). Kumar has argued that 

such forms and values have metamorphosed communities’ tacit  practices  of  transferring 

(funds of) knowledge “from generation to generation” into adopting the currently available 

explicit knowledge for the sake of survival.
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It is well regarded that protection of children's rights for their survival and development is 

required  since  childhood  needs  “special  care  and  assistance”  (Nambissan,  2003,  p.  1). 

Activism towards  the  need  of  children's  welfare  and well  being  has  therefore  assumed 

significance across the world. Ensuring children's “best interests” is seen as the primary 

condition in any resolution taken in this direction. Quality education during the formative 

years of growth is recognised as crucial for the intellectual development of the children. 

Therefore, any attempt taken towards ensuring and protecting children's rights also involves 

availability of quality education to them. Historically, in many countries, making education 

compulsory till a certain age was seen as a way to curb violation of children's rights which  

happens  through  various  means,  prominent  among  them are:  child  labour  that  may  be 

voluntary or forced,  child  trafficking,  bonded labour,  some forms of slavery,  and so on 

(Bissell, 2003; Burra, 1995). In India, activism towards curbing child rights violation got a 

boost with the adoption of the “Right of a child to free and compulsory education” (RTE) as  

a fundamental right through a constitutional amendment in 2002, later promulgated as an act 

by the Parliament in August 2009 and which subsequently came into force in April 2010.

According to many sociologists,  anthropologists,  economists and child rights activists,  a 

huge population of children in India is still forced to work right from an early age at the cost 

of  their  education  and  holistic  development  (for  example,  Basu,  2006;  Burra,  1995; 

Nambissan  &  Rao,  2013;  Weiner,  1991;  Weiner,  Burra  &  Bajpai,  2006;  etc.).  Non-

enrolment,  discontinuation  and  early  drop  out  from  schools  remain  maximum  among 

children from low income families (NSSO, n.d.; PROBE, 1999). According to the 66 th round 

of survey of National Sample Survey Organisation (NSSO) conducted in 2009-10 under the 

Ministry of Statistics and Programme Implementation, Govt. of India, there is an estimate of  

49.84 lakh children engaged in child labour in the age-group of 5-14 years in the country  

which is down from 90.75 lakh recorded in 2004-05 – a drop or around 45% in 5 years 

(NSSO, n.d.). India's census 2011 data showed that the population of children in the same 

age-group is 25.31 crores or 253.16 million (Census India, n.d.) which implies that about 

2% of the total children in the age-group of 5-14 years,  that is, about 50 lakh or 5 million 

children were engaged as child labour in India.
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2.2.3 What is child labour?

There have been several international treaties, declarations and documents over history that 

have outlined the Child's Rights. The adoption of an integrated framework for ameliorating 

children's living conditions by the United Nation's Convention on the Rights of the Child 

(UNCRC) is the first legally binding international instrument incorporating a full range of 

protective rights of the children and is currently in practice. This human rights treaty came 

into  force  in  September  1990 and makes  it  obligatory  for  all  the  participating  national 

countries towards protecting and ensuring children's  rights and makes them accountable 

before  the  international  community.  India  became  a  participating  nation  in  1992  and 

committed “to take measures to progressively implement the provisions” (United Nations 

Treaty Collection, n.d.)

The UN policy defines a child as “a human being below the age of 18 years unless, under 

the law applicable to the child, majority is attained earlier” (United Nations International 

Children’s Emergency Fund [UNICEF], 2002). Child labour, according to the UNCRC, is a 

work practice that engages children below the age of 18 years and who are involved in 

activities  that  detract  them  from  leisure,  play  and  education.  The  International  Labour 

Organisation (ILO) has defined child labour as “work that deprives children of their access 

to  education  and  the  acquisition  of  skills,  and  which  is  performed  under  deplorable  

conditions harmful to their health and their development” (Burra, 2005, p. 5199). 

The Govt. of India's Ministry of Statistics and Programme Implementation (MoSPI) defines 

child labour as the “practice of engaging children in economic activity, on part-time or full-

time basis” (MoSPI, 2012). By this interpretation, a child employed in income-generating 

practices whether earning a wage or not, who is below the minimum age of working as may 

be considered under the act of law, is deemed as a child labourer. The minimum age of 

working  varies  in  different  countries.  In  India,  the  “Child  Labour  (Prohibition  and 

Regulation) Act 1986” that is currently in practice, defines a child as “a person who has not 

completed his fourteenth year of age” (Act no. 61, 1986), while South Africa after coming 

out of the apartheid regime has kept 15 years as minimum working age for all groups of  

children.  ILO's  Convention  No.  138  accepted  the  minimum  age  for  participating  in 

economic activities  as  fifteen  years  under  normal  circumstances  (Basu,  1999,  p.  1085). 

However, India, having ratified the UNCRC (discussed above), stands obligated to raise the 
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minimum working age from 14 years to 18 years.

The regulations in force at present in India do not prohibit child labour outright. Currently in 

India,  children  under  the  age  of  14  are  prohibited  from  employment  in  “hazardous 

occupations and processes” while their conditions of work in non-hazardous occupations 

and processes are merely regulated. This means that at present in India, a child below the  

age of 14 years can work in regulated non-hazardous occupations and processes. Moreover, 

there is no specific minimum age below which a child cannot be engaged in any kind of  

work. The proposed amendments to the existing “Child Labour (Prohibition and Regulation) 

Act 1986” include raising the age of prohibition for employment of children and adolescents 

in hazardous occupations from 14 to 18 years. 

There are other provisions that have been invoked to curtail or call for a ban on child labour. 

The Indian constitution makes a special provision for the protection of children in Article 24 

which reads as, “no child below the age of fourteen years, shall be employed to work in any  

factory or mine or engaged in any other hazardous employment” (Basu, 2008). Eminent  

jurist Durga Das Basu interprets this Article by claiming that the prohibition imposed herein 

is “absolute and does not provide any exception for the employment of a child...” (p. 118). 

The Indian constitution has also laid down provisions to prevent “exploitation of the weaker 

sections of the society by unscrupulous individuals or even by the state” in Article 23 as 

“Right against Exploitation” (p. 118). Furthermore, Article 39 of the constitution mandates 

every state to frame policies that can ensure protection of children from abuses and from 

entering  into  avocations  “unsuited  to  their  age  and  strength”  (Labour  &  Employment 

Ministry,  Govt.  of  India,  p.  5).  Article  45  provides  right  to  early  childhood  care  and 

education  to  all  children  until  they  complete  the  age  of  six  years  while  Article  15(3)  

empowers the State to make special provisions for children.

The recent “Right of children to free and compulsory education Act 2009” has a mandate of 

ensuring 8 years of free and compulsory elementary education for the children between 6-14 

years of age in age appropriate classrooms in the vicinity of the child. The issue of child  

labour has often been framed within the “needs versus rights” debate over what is necessary 

– need of income for survival or right to education for better future prospects? Neera Burra 

(Kabeer  et  al.,  2003)  has  emphasised  the  need  for  a  blanket  ban  on  child  labour  and 

therefore  the  affected  families  may  be  compensated  to  address  their  needs.  Economist 

47



Chapter 2

Kaushik  Basu,  on  the  other  hand,  has  suggested  that  the  debate  is  not  simple  and the 

existence of many dimensions to the problem that needs to be taken care of (Basu, 2003). 

Basu’s  concerns  were  more  about  the  family’s  economic  conditions  than  looking  at 

children's involvement in work practices as part of the communities’ socio-cultural practice.  

From the perspective of education itself, it is important to move beyond the frame of the 

“needs  vs  rights”  debate.  Some  scholars  viewing  child  work  from  an  educational 

perspective, such as Talib (2003), have been emphatic in advocating schooling with a mix of 

work experiences.

Criticism of policies allowing children to work

The policy documents of the UNICEF recognize that the involvement of children in work 

falls along a broad spectrum from the exploitative and harmful practices of child labour to  

work which enhances skill and is beneficial (Unicef, 1997). Thus “child work” is a generic 

term that is considered to subsume all kinds of work that a child does (Raman, 2000). Child 

labour, on the other hand, is generally equated with exploitation and child abuse. Critics  

have pointed out that the avarice of entrepreneurs makes them seek cheap labour, which has 

a causal relationship with forced labour (Burra, 1995, 2005; Bissell, 2003). Child labour is 

seen as a major workforce that is used as domestic help in most Indian cities (Weiner, 1991; 

Weiner, Burra & Bajpai, 2006). Hence critics of child labour regulations have argued that no 

clear line can be drawn between work that is exploitative and work that is not. Burra (2005)  

claims that conventionally, child labour has been defined as all  such work that involves  

children  who  are  “economically  active”  and  fall  in  the  age-group  of  5-14  years. 

“Economically active” stands for “work on a regular basis” for which the child receives 

remuneration.  Child  rights  activists  have pointed  at  the  political  use  of  the  term “child 

work” to make the issue of child labour look smaller and reduce the problem size to make it  

manageable. Burra (2005) has argued that this way the definition of child labour is narrowed 

down and many children who are engaged in wage or non-wage earning economic practices 

or involved in managing household chores so that adults can take on more wage earning  

jobs become invisible to the government policies and their benefits. According to Mishra 

(2000), as per the 1991 Census, around 100 million children were out of school out of a total 

of  203  million  children  in  the  age-group  of  5-14  years,  whereas  the  official  statistics 

described only 11.28 million as child labourers in the same age bracket (Childline, n.d.;  

Mishra, 2000 cited in Burra, 2005, p. 5199). Evidently, based on the above statistics, around 
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89  million  children  (5-14  years)  who  are  out  of  school  remain  unaccounted  from  the  

purview of child labour as per the official statistics because of the narrow definition. Child  

rights activists  therefore conclude that  the Govt.  figures are not  accurate and hence the 

prevalence of child labour is much bigger than the estimate of around 50 lakh declared in  

the NSSO data of 2009-2010 (66th round of survey). Thus, activists have therefore argued 

that the distinction between child labour and child work is superficial and flawed. According 

to many activists against child labour like Burra, such narrow and unnecessarily technical 

interpretation of a statutory provision defeats the purpose of curbing child labour altogether.

In a major deviation from the child’s rights activists’ stand, India’s Supreme Court in June 

1997  while  acknowledging “the  structural  roots”  of  child  labour  as  a  phenomenon has 

suggested to involve child labourer’s family in finding a solution (Raman, 2000, p. 4058). 

This judgement by India’s apex court has been landmark in the sense that it has not only 

acknowledged but has called for viewing family’s decision in the ambit of social reality. In  

other words, engagement of children in work practices (wage or non-wage) needs to be seen 

in  the  light  of  the  notion  of  childhood  as  is  prevalent  in  the  child’s  family  or  in  her 

community. The present research study has contended that children's engagement in work 

practices is a purposive activity and a part of the community’s cultural representation of 

childhood.  The researcher while calling for  banishment  of  all  forms of  exploitative  and 

forceful  work  practices,  calls  for  taking  on  board  the  social  construction  of  childhood 

prevailing in the community while locating children’s engagement in the work practices. 

Similar  to  Vasanta’s  (2004)  and  Takei’s  (2003)  stance,  the  researcher  emphasises  that 

students’  participation  in  work  practices  is  an  important  part  of  the  community’s 

socialisation process and therefore to characterise such participation as “child labour” in 

connection to the Supreme Court’s judgement and the above debates, is not tenable. 

2.2.4 Notion of childhood

Some researchers have communicated that the issue of child labour or child work needs to  

be viewed in the light of the notion of childhood as is perceived by the community (Raman,  

2000;  Vasanta,  2004;  Talib,  2003).  Different  communities view childhood with different 

expectation and requirement. Many a times, “child labour is premised on a fixed meaning of 

labour” (2003,  p.  161),  whereas,  lives  of  children in  many communities  may be vastly 

different  from the lives of middle class children.  Therefore,  any policy formulation that  
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directs the place of children in society must be community specific. Vasanta (2004) points to 

how practices through which children from poorer homes acquire community knowledge 

may shape an identity very different from those of middle-class children.

The vast amount of popular (local) knowledge that is so central to the 

constitution of social identity is rarely discussed as being an important 

component of childhood. For instance, Ferguson (2001) demonstrates 

effectively that the children of the poor develop popular knowledge through 

experience, observation and practice within a specific material and social 

milieu, and that this learning, because it is used and elaborated in concrete 

situations, seems more relevant to these children than school knowledge. It is 

this knowledge and the structures in which it is embedded that serve as 

interpretive frames through which children from marginalised backgrounds try 

to make sense of encounters, practices, school rituals, curriculum and authority. 

(p. 17)

One of the striking differences between middle class children and children of different 

disadvantaged groups and communities is that only the children in the latter cohort 

get  involved  in  work.  The  present  study  shows  that  in  low-income  communities 

“learning hand skills” and “learning of work” may be seen as important components 

of a child’s growth and development. The premise underlying the call for a complete 

prohibition of child work carries a deficit  perspective of the children and bears a  

notion  of  childhood  that  is  vulnerable  and  which  needs  to  be  protected.  Such  a 

premise  looks  at  children  across  the  board  with  the  same  lens  and assumes  that  

children can only be consumers and not producers (Vasanta, 2004). The notion of 

global  childhood in  contrast  to  a  competent  childhood has  always  influenced the 

mainstream ideology of the childhood (Nieuwenhuys, 1999, cited in Vasanta, 2004).

Many ethnographic studies that sought to understand the connection between child’s 

work  and education  have  pointed  out  children's  work  is  often  embedded in  their 

community’s life structure and often a child is seen as part of an adult’s space in the 

everyday  practices  (Viruru,  2001;  Takei,  1999  as  cited  in  Vasanta,  2004).  These 

studies have argued against characterising all work practices of such children as child 

labour, since such practices conform to the norms,  structure and life world of the 
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community they belong to. According to Vasanta,

… one needs to study the lifestyles [of the working class] more closely in order 

to assess the impact of such [children’s] work on schooling. …the life-world of 

the adult or the child [from the working class] has no relationship with that of 

the school, not even in terms of lessons taught in the school. On the other hand, 

children from middle-class, urban locations do see some aspects of their lives 

reflected in the textbooks used in the schools. (Vasanta, 2004, p. 19)

In our study, we came across varied instances of children's engagement in work practices. 

Some of the practices were indeed exploitative and were severely violative of child’s rights  

– where the child did not go to school at all and was working (either for family or for others) 

full time. In some instances, the choice of leaving school to take up work was forced on a  

child due to the loss of an earning member in the family and consequent extreme poverty. At 

the same time, many adults in the family wanted children to acquire skills and experience 

through participation in work. From the perspective of the community, we need to view 

children’s participation in work in terms of (i) space that children can create for themselves  

in the adult world, and (ii) value of gaining foundational learning through skill development. 

Such  experience  and  requirement  is  seen  in  the  community  as  over  and  above  school 

education. Therefore, for educationists and curriculum thinkers, it comes as a challenge to 

formulate education centred around work. Talib (2003) articulates this challenge.

… while the majority of policy propositions in ameliorating child labour 

through education remain restricted to the province of discursive resources, 

little attention is paid to the generation of alternative practical skills chosen as 

part of free choice. It needs to be clarified that practical skills in themselves 

may be as alienating. But the real challenge lies in transforming the purely 

discursive package of education into one where skilled work provides the 

foundation to the learning programme in an atmosphere of democratic choice. 

(p. 160)

Hence discussions about the relationship between work and children’s education need to 

probe deeper into underlying notions of childhood. Childhood in Kumar’s (2006) notion is 

an opportunity for socialisation into a way of life while for Vasanta (2004) there exists  
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differences in the experience of childhood and the “sense of worth instilled in children” (p. 

21). Families that have had exposure to education for multi-generations would possess a 

different outlook about the notion of childhood as compared to the families living in the  

low-income settlement that we interacted with. These families from the settlement, who did 

not have much acquaintance with school education, have all along been viewing childhood 

as a preparatory period for training in different avocations and also to slowly train them to 

take up adult responsibilities. For such families, the practice of child work or child labour is 

not  about  child’s  exploitation  or  health  hazards,  but  also  to  socialise  children  into  the 

community and into adulthood.  Blanket  ban on all  kinds of work practices that  involve 

children below 14 years of age, will lead to the decline of cultural practices and avenues of  

learning  from  the  opportunities  created  in  the  diverse  work-contexts.  It  is  of  course 

imperative that the child’d right to education be fully protected and all forms of exploitation 

be ended. However, while it is essential to ameliorate the work conditions and ensuring of 

non-exploitative environment, it is imortant to value the prevalence of community’s funds of  

knowledge and students’ access to them and also connecting their formal education with 

resources drawn from the work practices.
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